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· lli ihtr.Oduo.ing 'this' 'f'irst. is�ue .of' the· . Comet: Se.otion B.�leti,n, ,I_ '\'fO�fl. 
like to extend good wishes to all members. of' the Section aJld .to: e�ress :!flY .. .  
thank� . .,f�9r the ·great ef'f'orts made d�ing the pa,� t years • . .. At times, ac ti vi ty 
in th_e .comet. world is 'ver;/ loW �nd it is. hoped tha:t �h:is pu��9atiop�· .. -.yhi?h 
we_ a:nt?-cipa..te issuing at quarterly int'erVa.ls,· will ne;tp to ·maintain· interest 
during slack P .

. eriods. · · · .. :. · · :: · ·.. : 
. '. 

· . ·The a:im of' -the ·���tin ·is threefold: . .. · T.o ( 1.) ,prov.ide · . c�me:� p�w� _in 
.. 

:_ 
grea:t;er detail than can. be published on·the·.BAA Ci.v.culars.; .. ·{2) :Pr9vi4�'� 
medi� ·f'or ··'the publ�cation of' members.' observations and · ·to ;r.�pqrl ·-the: .. progress 
of' comet:: sweeping'; (3) enable :t'he, interchange·· o.� ideas;, . .  hint$·, . .:t:i,p_s _a_nd. . 

observing:methods between members • . ·. · , . 
·: 

.
. '· �a_; St�phens ·has .k�d]y:.offer,e.d. t_6 ·a6t as :Ediij;of a�d �materitil f:o�·. -·,· 

public�tion, .(�cept obseria.i:i,oris')_ should be S'ent· direc�lY: to him._· · - · ··· .. 
;,.Oqs�ryations and enqtiirle's shoui.d; however, .<?ont.inu,e_ to· be. sent. to the· · ·· ·:. 
Director. . . Wi thO.ut Andy' s of'f'e'r, .tli:i,.�- p':lhlica�iO.� 'colll:d. not have .oe�n · · 
envisaged . and ·I:am sure:all memb�rs w�l ·join ·wi�h· me · in expressing our: : 
gra.tef'ul .�a.Dk:s to hiin. · · · · ·- · -- ... · · . . . · ... 

. . I ;o�ld. also
.

'iike .to'�xp.ress o� ap�reoiatio_n t.Q"-th� BAA Co1.mcil for 
giv:ing the.11eces.sary ',permission and f':i.:n,a.noe to make publication cif' the'· .: 

Buil�tin.� p·oa.siole. · · · · · · · · '· .. · .. 

·s.w. M:ilbourn �.-_DireqtQ.�.'�;. 
: :: .. . . 

. . . . . � 

EDITORIAL 

The starting of' a. new venture alw�y� pres�ilts pr,obi,�ms,;·and .. th�s·. : . , 
Bullet� has proved no exception. Response to · the appeal-:f'or . . c·ontributions 
published�·ili the C-ircular was poor and so I would U.k:e .. to. give;.a _special 
thank you to Ernest Beet and Dr. Rodney Hillier who stepp�� ��a.n� -sav�� �h.e 
day, each producing a most interesting article. Perhaps, when this issue ...... - .. ··-··· ...... - .. - ,._- -·-···- .. ·-·-·· -·- ·····--..... -··" ..... -·' . -··-· ... -- .. . ........ ····-··-- _ .... .. �-··'"' ...... ....... •-- . . .  - . .. ....... . 
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appears some of the more experienced Section members will consider submitting 
articles of similar 1�;?-g�h_, ·}��t }! . .f.�C:.C?���� �h� �ullet�-i� open to all and I 
look forward to items from beginners also. ·As far·as'possible I hope to 
be able to include everything t��}:_�Lse�!-:.!:<?. me, any material in excess being 
held over to the next issue. By tradition comet men are suppo��-4 _to be lcn(;;:rs, 
spoken of by all, but known by very few; a dwi.t1dling breeq_w9Q.'·s once proud 
ancestors, (Brooks, Barnard, Me�sier, Perrine, Denni�g .  and m�ny· othe.rs) ranged 
free with their telescopes) _b.ut now there a;r:e .. few" or· us left·. _,··This-Bulletin 
is an appeal for our conserV-a��on, by. ourselves. In it we '.sha�J- �:ten. the 
astronomy world our sto;:y., in the'· ho_pe., -that--·�be-rs ·will . beco!ne�t_erested 
and that our numbers wP-J. start to ··increase yet again. _ . - ·· 

I am sure, before we a�tually _.i�.pn....to.�-t;h�_prt:�9J��'-:that;���.:?_ther 
Section members will join ·me in -tb,anl<::i:ng'-QUJ" Dir�ctor, Stan t4il�ourn; in 
doing such a fine job of obta�g- permission· · to·-�S:.t�rt the Bull'etil). and in 
hoping that his term of office wiii stretch for mani �ycars to come. 

·--· .-.. --
-.. 

.. 

t • •• • • •  
.. . . 

-·.\ I 
.... __ _ 

- ... - . . ..... ""\ .... .... ... A.P. Stephens. 

' :rnTRODUCING COMETS 
Ernest Beet. 

COMET: from tfie(Latin· cometes, which in turn was derived 1):-om the Greek 
kometes meaning 'long-haired' (•ri.th reference to stars, though I 
now suppose �:_co��d talk of 'a cometary young man'}. 

'Then upon. tbe feas.t of St. Michael, the fou!t.h day before the nones of 
October, appear�d an uncommon star, shining in the. eveni�g�·and soon hastL�g 
to set, It

. 
wa·s s'een.' south-west, and the ray tnat"stood· off from it was 

thought very long,' shining-in the south-east. ��-it �ppeared this wise 
nearly all the week�"" 'This is an early description of. a·· com�t given in the 
Anglo-Saxon Chronicle and dated 'A.D, 1 097'. It would· be ab:out this time 
that the Bayeux Tapestry was completed, Its precise date is not known, but 

- it is-generaJ:ly··presumed-to ·have .. been ·commissioned by Bishop..Odo; .whose . .... 
cathedral at Bayeux was consecrated in 1077. Coincidentally 1 097 was the 
date of the Bishop's death. The tapestry included one of. the· �a�li.�.s·:t ·-: ·;. 
pi�tur�s of a comet (now known to be Halley's), though it looks ·more'Tike a 
many pronged fork than a. long-haired star (see my rather poor cove;: drawing 
or �e Bayeux Tapestry' comet -' Ed) •. . 

. . . : Senec�,: a- philosopher of :the 1 s .t century A.D.' suggested that· comets . 
were -?oaies which· 1jo\lr.neyed far a�;rt :f'rOl!J. �he planets 1� but ' this ':true � 
statement had no e·ffect ori the beliefs of the time. This :Was that· comets 
were close to the Earth - how else could they move so rapidly? -�. and were 
apparitions -in our own atmosphere, blemishes .in t�e pur.e element �f air and 
harbingers of evil·. Thus· 'Shakespeare. (in ab_oqt 1600) makes Qaesa;:r:' s 'Y'ife 

. warri her· hus'Oand : - 1When beggars:.die. there are llO CO!Ilets seen;... _tb� heavens. 
themselves--blaze .forth the ' death of princes' • . . Since come;ts -�e:r:e �ar:t�
portents and not heavenly bodies European philosophers 'did not:;t?ke much 
trou�le to ��cord their .exact position�, though they sometimes noted the date. 
The Chine�e -��re� m_or:�.'pi.�?ise, they ��.c!5rdc'q· ·�:u�h . details as·tre constel_lation 
(not the �ame. as, ours) and .the length 'qf tail; ... their records- gO' ba.ck to ·, 

about _.joo B.�· • .

. 

J
. Irii'ormation .. frOl!l both s_ources have. enabl�d past· ap'Pearance:S 

of pe_riodic_ come_ts, to be l'ookea for' arid it is though�_ that irf. the case of 
Halley's comet eve�-return except one since 240'B,C. has �een'id�ntified•. 

: Ty?.ho Brah� did meas�e the positions of c9�ets ·among the stars, and in 
the case of that .c� 1577 haC!. a:sp�cial purpose _iri view. · If ·the object were 
close to us, as everyone then thought, there wOU:ld be a smali' .displaqemen-t·. 
among the stars, due to parallax, when its altitude changed • . : He found·no 
displaeement -and conc·lud:ed .that comets were beyond the Moon, Comets were now 
recognised as celestial objects worthy of astronomer's attention, and the way 
wa-s prepaTed·for .. HaJ:ley-to show that- the comets-et' 1:531, 1.60:7. and 1682. we.r� 
probably one and the same, and he predicted a further reappearance in 1 758. 
The astrono� of comets had begun. 

So_.,�ow it is . .time to leave the _past and to look at. the l!JOdern aspects -
.both . professional :and amateur. . · · 

. ·, .. 
_ · · · 

. . . . . . . . .  · •.. .. . 

· :.: as:•most of you will already know Erne;t-_.Beet i�: the prese_�t .Dir�ctor 
·of the �-Histo-rical- Section. .. : . .. 

.. .... . . 
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THE DRHCTION OF .Jm'RA-RED RAYS . FROM THE-IWCW ·oF 'COMET BENNETT - - � -- --

Dr. Rodney R. Hillier 

. 3. 

The drama. tic appearance of. a co.met .in �he ··slCy _."i�-- du�· t.o the. d�velopment:., .. . 
of tw�. cha��cteristic . f.ea{ures. · Wheri �lie co!Det .. i�s �still ·�ome dista:nce· away· 
from the S':l?,. the -�-.(an :approximately' spherJ:cal�-r�g:j.o11}··8,p�·ea.rs and," ' ; 
later,. as �l:).e comet _nears the sun an ·elongate'd �·develops. ·. In the case. 
of a periodic comet these features-are .produced ma.n,y ti.q,.es; .on•.ca�h .�ppr_oach 
to the sun, and it has long be�·n :assullied tha.t:·there ··must be a, con�e:r;sed . ., ... 
component of· the comet which ·partially vapourizes::near the . s\m ·an�·:suppliesr 
the mate-�ial for the coma and the tail. But ·thiS. condensed.;COI!l}?On�nt, 
which is-known as the- nucleus, has proved very dif£icu.J,t :to detect ; . .. .. ·:· 
theoretical arguments suggest that.the mass ·of·the nuc�eus·i§.l�ss �an _ 
1021 gms. (tbat is; le�s -than 0.1% of .the.mass of._ap_,a.steroiQ.) ��the_. 
detect.ion- of · th(! refl�c;te� s�ligh� from suefi' a .sm?-11 bo�y . is e?'trem�J.Y: .. 
difficult against the_ ;Light of .. the. com�. . · . , ·. • · . . .· ·. :: ·· 

. Ja'm�.s Myer workl.ng at' the' AMOS observato:cy i�
-
Ha.waii h�� . recen��y . .reported 

the first measurements Of infra-red radiation from the--nucleus ,Of· a COmet . .: ._
(Astrophysical Journal 175, !49, ( 1972)). ··The measurements� were made on· 
Comet 1969i (Bcnnett) jus:t after the� comet has passed pe_rih�lion. Its 
distance from the sun was then 0.55a.u. ana its Qistance from the earth was 
o.69a.u. - -. . . . . - .. 

The meas�em�n�s were made at wavelengths·· .between 8 •. 0 microns and 12.9 
mic.rons; "(1. micron·= 1o4A0); · At these wavelen·gths the·earth-ls'atmosphere 
is co�parative� . tra�sparent and m�asurements can be made from ground based 
observatories. . Photographic emulsions a.�e· not .. S;ensitiire to 'infra-red - · 
radiation and astronomers who work in this region .. of the .spectrum must use 
elec tronic . detect.ors . Myer', used � •germanium so_lid-st�te det�ctor 

(e.sse;ntially a .form of transJ.stor.) a.t the Ca.ssegrain focus of ·a 48i..rl 
mirror. Such a �etector .m�rely delivers an elc:tctrical_ signal. which � 
proportional t� the intensity of rediation falling on to it: · - to produce 
an image it is necessary �o use a scanning devic_e in fr_ont of the deteoto;-.. 
The electrical signals produced during the motion of the scarining device are 
recorded and analysed later. .Myer placed a maSk in fr�nt of his detect�r , 
-which consisted of_ strips of alternately opaque and tra.nspai"ent, the .

width 
of each strip corz:csponding to an angle 9t'. 10 a7;,c secoz;ds. in ,the image. 
He used an oscilla�ing mirror to move the image to and fro across the mask 
and he looked for variations in the signa], from .. the detector as the_ imag�. 
moved. The in)ag� of the coma whioh was very much greater than 10 a:rc ... · 
seconds in diamet�r, would produc�_no var�ation_in signal as it wa� sca��d 
across the mask.since half of th� �age was always on the transparent str�ps 
and the othez: .half on o�qu� . strips; but a po�t-like_image would p�oduce 
variations in signal as it passed-alternately over the opaque and tho trans
parent strips. . . . -

Myer detected variations as he scanned the image of the comet across the 
mask and he concluded that he 'had -detcc ted radiation from the nuclelJ.S. .. T�e 
nucleus produces infra�red radiation in the following way. Radiation from 
the sun, which is contained·mairily in the visible region of the spectrum, 
falls on to the nucleus and some-is-reflected, some absorbed. The nucleus 
is heated by

. 
the energy· which-if absorbs and it· then. re-em;i ts this. ·energy,_ . 

in the form of infra-red radiati'ori. · Tho intensity of the infra-red 
radiation.depcnds on the size-and the temperature of the nucleus . 
Unfortunately 5he tempebature of-the nucleus is poor.ly- known . - est�ate�
range from 550 K to 880 K·- and-Myer could therefore only conclude that the 
nucleus was between 40km and 130km in diameter. The mass of the nucleus 
is sti.ll unknown since the in:fi-a-red radiation could. b-e produced eithe� by· 
a loose swarm of small grains·· or-f>y a single body of the same· size. . - · 

- Dr. Hillier is currently at the Physics Department of Bristol 
University where much astronomical work is currently being done. This is 
concentrated in regions away from the optical wind-O-w,- with:. particular-·. , . . . 
attention being paid to the X-ray regia� of the -spec.tr.unl'. 

In the ·past t!le. {!niversity has spawit�·a:·ma�y · .gre�t :�C'ienti:Sts, not the 
least of whom is Sir Bernard· Lovell of tn.a· NufficHLRa'di6 Observatory at 
J odrell Bank. 

• .... . :�.: ..:. ;..:-: ... ••• :. 0 • • • •  
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COMETS IN 1972 - being a review of comet ··· · ·  · · ·· .·.- -�- _ .: :.. .... ·.·=--;_. -.: .. �s:.tiyity. i:n :the las-t year· by: 
.. . . �he Director: of-the . . Section.' 

19-72a P/Tempel I . Recov_ereC!-.on 1972 Jan. 11.5 by Dr. E. Roemer and L.M. 
Vaughan u,sing the .Steviard:·:obs.�I-v:a..tory'� _229cm reflector qri Kitt:Pea.k. 
Two '66 . niin ;· ex:P9sureS. ;rev�a1ed .. the oome·t. 'as esseii:tialiy stellar ·with 'little 
trace · �f .. coma, at .ma:gnitudE:i1:·.8 i t  -iifas ':then· too fa-int' -for ·amateur instruments. 

· P/Te�p��--I was--lis��v���d.'.� 1S67; r�.:.observed � -1873�-�d 1879-. - a�d. 
subsequently-:lost. ;· 'A - predic.tion.:was·issued · by -Dr. B_.G-.- Mars�en and Dr. J. 
Schubar.t -·for 1967, ·following a.::rediscuss·ion· of some nineteenth- century . . .. 
observations;' ·and a .. possible recov.er y, ilila_ge was · located 9n a pla �e �posed 
by Dr. E.· R0emer oh 1967;.Jfuie 8.� . . In the absence .. 9f �ny corrobora1;ing 
evidence; the--��6overy·.remained. unproven� --. · · 

Cond::Ltio�s :in-. 1-972 ·�e re ·a iittle::more favourable and practically· 
identical predictions were supp:iied. byr:Dr. B �G-.' Mars9-en· (BAAH 1972) and'-

Dr. G-. Schrutka (IAUC 2363). The recovery'position:indicated a,correotion . 
.Of'·only.-,C.T·= '+Od;;.i .to .the .predictions, a tr.uly magnificent. resul-t for.a 
comet· so long unobs.erved-� ·-The position and. magnitude. also proved .that the 
1967 image was ·indeed that of ,.the c9met. · 

·. · . · . . 
.. Dur.ing th.�-.-·r,�f:�·t ... h.air· --9� ) 9.72,'· the coJllet br.ight�tied and a number of 

observations wer'e"ina'de by'·members of the·:se6tion: . . .  . . 

�� te_ 

Apr. 20.1 .. 

May 

May 

7 .:J, 
1'0.9 ; . . 

��B:i � P .:9-

May -1·2.9 

TAIL 
Mag .-- . 

·c·oma. .- Lgth p·. a·. . 
. ' • t . I • . . 

Q 
Desc.ription�: .. ����· �· 

>t4-�·(j_·. _0-.5 . .. : ·2 205· · ·Highly cond�·-Tan··15c·m· :-GHR 
. ·: <- .

. . 
·_' � �- �.2:n 16q:-270 narrow straight . f/4.5·

. 
· · . · - ·- w'i tli 'fan. · · · · 

12·;5 .-. '·-. ·· ·:... · - · ·: Coma slightly · -·7.8cm HBR 
... �' · :, · 

: ·:·: · :. _elongated: : ·f/4.5 
_ :t 2·.o·... ::--: · .. · · .... - · · ·As Apr.: but le's·s 15cm . 'RLW 

· ' '. · . � detail · . · · -f/4 •5 IMP 
'f2.5 ' :.:: · ·:.• . .. _. - Coma elong. in 7 ,8cm . p.a. 250° f!/4.5' - HBR 
·.,-_2S ·- As May 10.9 T.8cm HBR 

M�;Y '15.:S- 12(appr.)_:1� :. . ... . ·.. . . . ... 

·. . . f/4 .5-
Cent. cond. no · · ·. 3'0cm 
tail· x-1-32 · 

Vfl! 

May . 31 . • 97 
. 

12.Q...: �-�· .. . 

Jl.ine 12.f
-

'•••e:::o 

Jl.ine 

4.�. 

5 .. 3 

6.0 

'1 2 .1 ·. 

. ;.
::_ - . _;- - . -

June 12.0 
'· ·June .6.4 · 12.0: --:�·: 

•• • '�! •• 

.. : 
0 : • � ·: :. •• 

June 7 .4· "12�1- .. -,-· 

June 14�4 

.· 
July. 2-.3 
July s,_p. 

• ·J.'' 
12.1. . ; -

12.8 . . 
12.7 

... 

· . . '�-

-· 

>· 

. -. 
- . 

.. ... 

Observers·:· A. Jones. - Nelson N.z. 
H.B. Ridley: ·- G-odalming 

Slight'·conden
sation 
Slight cenden-

.. sation · 

- 15'cm RLW 
f'/4.5 nw 
31. ?cm- AJ 

X 86. 
31. ?cm AJ 
x·86 .. · 
15cm .. . .'RHS 

.. f/4.5 -
31. ?cm AJ 

X 86 
Dif£:use .coma •

. SJ.:j..ght. CC?nden-:- .. 
_;>atio�. B_right;ez; 
centre .suspected. 
Diffuse coma. . 3f. 7cm AJ . . Slight c��den� .. . x 86 · 

. 

sation • . . 

Diffu-se .coma: 31 • 7cm- AJ 
Slight conden- ;. x 8b · ·.·. 
sa�iop. _ . .. · · 

Coma .diffuse. 31 .7cm AJ 
-F�int illt\lse 31 • 7cm" AJ 
coma 

. v •. Matchett � Indooroopilly 

� 
Ph-

75 mins • 

Ph 
30 mins. 

Ph: 
30 mins. 

Ph 
50 mins. 

Ph 
60 mins, 

V 

Ph 

V 

V 

Ph 

V 

V 

V 

V 
V 

..... T.,,f. �ur.ce_l l, �-G-•. _-R_utter, _R.L. Waterfi.eld, R.�: South - Woolston { • • •  • . .. . . ...... . • • • ,o 

1972b. P/G-rigg-Skjellerup Recovered by J .B. and U. T. G-ibs on o� 197i Jan. 13.3 
·a:-e·"th'e' ·Yale· ... Columb±a;...Southern .. station;--El� Leonci to • . . . . SimuJ.,:taneq\J,� . 72 .. lil�U te 
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exposures with the 51cm double astrograph showed weak, diffuse image& of:. 
magnitude 17 .5. 

. .... . -···... . . .  

.. ·Predic-tions. w�re supplied by G. Sitarski (IAUC 2361 ) . and by G. Lea and 
s·.w;· Milbourn (:�AMt-197t-2}. ····The recove'ry--posi!;ion inaicated a correction 
of AT = +Od.01 to the for;mer pre!liction and AT = +Od.02 to that of :4ea and. 
Milbourn. · · · 

The comet remained a faint obje·ct and no observations were obtained by 
members of the Section. : . . 

Recent perturbations have caused the comet's orbit to approach that of 
the Earth's; the d,istanc.e. at th.e ascending node being less than 0.004- A.U. 
At this apparition; the comet reached the node some 50 days before the Earth 
and-a notice regard,ing the possibil�� of� mete�! shower was_ published in 
the BAA Circular 538. Extensive watches were negative and it s'eems ·that 
either the comet is not a progenitor of me�eoric_fragments or that any such 
fragments have not'yet had time'in the present orbit to separate sufficiently 
from the paren£ body. Conditions at the next r�turn will be mo.re fav.ourable 
and it may be possible to resolve the· question on that occasion. 

19 72c. P /Tempel 2 Recovered by Dr. E. Roemer and J. Q. La tta. on 1972 Feb. 
10.5 using the Steward Obse:Mratory's 229c m reflector on .ICitt P.ea:k. .The 
image •1as stellar; of magnitude ·19.5 and the position was very close to that 
of the prediction by Dr. B .:G.. Mars den ( IAUC 23 70 : lBAAH 1 9 72) . This is the 
fifteenth ob served return since its discovery in 18 73 • . 

Dr. R.L. ·W�terfield made attempts to photograph the comet when it was 
well place4 during-May and June, but.no definite image was recorded on the 
plates, an''indicat�on_that .. �he integrated magnitude was -below 16 at the time. 

1972d P/Giacobini-'Zinner ··:Recovered by Dr-. E. R0emer and R�A. McCallister on 
1972 March 11.5 U:sing the Steward Observatory's 229cm reflector on Kitt Pealc. 
The cometary images were strong arid ·well condensed, mag-18.8,.with a.traoe of 
tail to the west. ·. The .. recovery position indicated a correction of AT = -Od�06 
to the prediction by D.K. Yeomans (BAAH .1972) . Originally discovered bY. 
Giacobini ·in 1900 imd re..-discovered .. by Zinner in 1913, the cqm�t was ,making · 
its ninth observed return. · 

-

' . 
The.comet showed little st�Qt�re throughout its apparition which started 

in June for members of the Section. The iast observation was by A�F. Jones 
on October 17. 7� ' 

A short tail was photographed by Dr. Waterfield, a feature glimpsed 
visually by R.W • . Panther on July 10. :. A maximum -brightness of about .l!lag. 10 
occurred in mid-July, and this was maintained until early August when a 
sud�en drop left the.comet below-11· for the rest of the apparition. 

The following:obsemtions ��re·reported: 

Date 
1972 

Mag. Coma 
-,-

June :19.0 

June 20.0 As June 19.0 

July. 10.0 1 0 .ci .. .. � .. 5 

1 o.o 9.5 5 

. 

12.0,· 10.5 -1 

12.0 10.0 4-
. .  

13-.0 1 0.5 
.
. \ 

TAIL 
lgth. � 

I 0 
''·' 9 ' '70 . 

.. 

22 

. ·-

.. � 

. . .. 

.-

260 

265 

Description �· �· � 
Highly cond; . cent-:' 15cm ·,: RLW · ··Ph .. 
ra:l-coma· 3011 <lia. ·r/�.5- · 

within outer coma. 
·Tail faint,.-broad 
di.ffuse. 
Seen visually in 15cm RLW 
15C)ll refractor f/4-.5 RHS Ph 

··Inner coma '4.0'.' 15cm· DS Ph 
dia. Tail f/4.5 
straight, diffuse. 
Coma mod. conden- 2 0cm RWP V 

·sed. Slight ext. . .. 
in p.a • . 265. 

� .27_ . .. ,:. � . . . . , .. .  
Dif'f. round 
sharp cent. 

. 
. 

coma, 
cond. 

D�ffuse, weak 
cond. to sunward 
side • 

Circular coma, • 
with diffuse 
cent. cond. 

... . . . 
25cm PBD· V 
X l,t.8 . .

. 20cm RWP V 
X 27 

· 25cm· PBD·' ·V 
X 48 . . 
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Comets in 72 Cont. 

Date Mag. Coma 
1972 -.-

July '15.0 9.8 3 

16.0 10.5 1 

n.o·· 1 o.5 .. 1 

Aug. 

18.'0 

9.0 

11 .o 

1 2.1 . 
. .. . . 

Sept 10.7 

11.7 

12.7 

17.7 

19.7 

20.7 

29.7 

Oct. 4.7 

14.7 

17.7 

10.5 1 

10 app.2 ' 

10 app.2 
.. 
1 1  .-o 0.5 

11 �4 -

11.4 -

11 .4 ... -

'1-1 • 6 -

11 .5 . -

11'.5' -

12.0 -

11 .9 -

11.9 -

12.1 -

. 

TAIL 
le;th� �-. , 

-

-

� 

-

-

-

12 

-

-

-. . 

-

-

-

-

-

-

-

. -

. - . 

. 0 
-

-

-

-

-

-

265 . 

-

-

-

-

-

-

-

-

-

-

. . 

DescriJ2tion 

Outer ·coma: very 
diff. Weak cond. 
to sum<ard. 

Instr. 

20cm 
X 27 

-
Diff. but strong- ·25cm 
er thS:n on July X 48 
13. Looked more 
condensed with X 200 
X 200. 

. · . .  

Obs. 

RWP 

PBD 

. , 

Diff. cent. oond.-25cm ·PBD 
·with x 2oo. x 48, x 2o6 

25cm PBD As July 17 
x'48, x 200 

No structure 1 0.5cm HBR 
X 70 

No structure 1 0.5cm HBR 
X 70 

Muoh fainter than 15cm· · · GHR' 
· 

on.July12. �ot f/4.5 . 
seen -vis • . in 
15cm :refractor. 
Diffuse. 31. 79m AFJ 

x·86 
Diffuse cqma. 31 ;7cm AFJ 
Moderate conden- X 86 
sation. 
As Sept. 11. 7· 31-; 7c_m·, AFJ . .x· ·8t;·-· -· . 

Diff. coma. 31. ?cm 
Slight conden- X 86 
sation. 
Diffuse .coma. 31 • 7c� 
Fairly strong · X 86 
co.�de�1sa tion • . 

DiffUse coma.· 31 .?cm 
Mod. condensation x 86 
Diffuse coma. 31. ?cm 

X 8p 
Diff. coma, 31. 7cm 
probably only · X �6 
cent. cond. seen. 
Diffuse, fair .31 • 7cm 
cond. X 86 
Diffuse coma with .31 .7co 
mod. condensation x 86 

- . 

�J 

AFJ 

'AFJ 

AFJ 

AFJ 

AFJ 

AFJ 

� 
V 

V 

v 

V 

V 

V 

Ph .. 

V 

V' 

V 

V 

V 

V 

V 

V 

V 

V 

Observers: . G.H. · Rutter, R.H. South, .R.L. W�terfield, D. Sykf,'ls - Hoolston 
P ;B. Doherty - Stoke�on-Trent 
A.F� Jones ·- Nelson, ·N .Z·. 
R.W. Panther - Northampton 
H.B. Ridley - Godalming 

. Alth�ugh the_ comet has been perturbed into an orbit which once again 
intersects that of the Earth's, the expected meteor shower predicted-for 1972 
October 8 did not 'occ�. 

1972e New Comet Gehrels Dr. T. Gehrels discovered a new cooet on plates 
taken wi. th the 122cm Schmidt (Palomar Mountain Observatory) on 1972 March 
16.2 and 17.3. The object wa-s diffuse wi-th condensation, m�gnitude_ 16 and 
ha� a tail 10' long to ESE. 

Elements by Dr. B. G. Mars den, based on observations to
. 
April 18· showed 

that the comet was we:ll past perihelion which occurred on 1971 Jan 7.0 at a 
heliocentric dist�nce of 3.3 A.U. Consequently, the comet was fading and 
the prediction placed the magnitude as faint as ·20 by the end· of July 1972. 
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1972r�New Comet Bradfield Discovered by an Australian amateur, W.A. Bradfield, 
on March ··t 2; using a 1 5cm refractor: with a magnification of x26. The comet 
was a faint ne'Q�ous patch �thout detail abo�t magnitude 10. 

The comet'proceeded:�or�h after discoyery, where to northern'obscrvers 
it became lost in the long summe� twilight, setting-before the sky became 
dark enough··. to allqw observing to take place · · · 

The following observations were made 
Hemisphere: · · · · · 

b(�ection. members in. the Southern 

� ( 1972) Hag. Coma diam. Tail . . Remarks �-
March 12.8 

25.4 
10 app. 

9.3 
-9:5�-··: -::-.-2.5·;a- · . .  

April 

26.8 
27.8 
30.7 ·. 

31.7 

1.7 
.?. 7. 
8. 7 .... 

9.3 

9.5 
9.5 
8 .. 6-

a. 7. 

8.2 

8.2 

a:�1 

.a.o 

·. ·• 
11-.7 : .8 .. 1 

14.7 '8.1 

-1-5 ... 3 ·---· 8r2.· 

8.3 

1-8.4 . :-� 8�2 
22.4 8.2 

· · · ·3o;y · · ··a;1 

May: . ... . 2.4 . . .. 6 .• 2 

7.4 
9.7 

10.4 

1 o. 7 
11.7 

1 6.4; 

8.6 : 
8.6 ... 
8.2-. 

9.5 
9.2 

8.8 
9.0 
9.2 

9.2 
9.5 

11 �ppr. 

Nil 
Nil 

·-� .:".:.. ·:. :·-.;·.:Nil 
Nil 

.- Nil 
·Nil 

. Nil 

2' Nil 

Nil 

2' Nil 

3' Nil· 

.. . -:.. . 

3.5' 

3' 
. 3'. 

· . . 

--:-Nil 

Nil 

.Nil 

N±l�. 

Nil 
Nil 

Small fuzzy object·, no tail- W.AB 
Strongly condensed. MPC 
.biffus�e--�·-·--·- �-�---· ···· ·· --· -- HVJ 
Diffuse 

" -- - ... - . . . .... - . 
MVJ 

-

-.Diffuse MVJ 
Difruse comB:_�- Fair yonden- ::.: :·J<.:F_J: 

.sa-�ion. 
Di�fu.Se c.oma� .Fair oonP,en- ·. AFJ 
satiOii 

--· Diffuse coma. Moderate AFJ 
condensation. 
,Diffus.e- .coma.� Large prominent 
cond:ensa:tiurr:·- · ;·. · ·.-Jt!J 
DiffUse coma, strong �J 
condensation• 
Diffuse _goma� Fairly strong · AFJ 
. conc:t�nsation • . _1 2m nu�leus 
su,sp. . , 
Dirru'se-:coma-. Large· fa�ly . . · .P;FJ 
strong. ·cond. . : '· · _ . 

Diffuse coma strong� conden- : 
sed to small centre. · AFJ 
.Diffus�_coma • .Fair]Jr .stx:ong_. -�J 
cond. 13m nucleus suspected 
with averted vision." .-.. . ----. -
Dif-fuse round -coma, fairly AFJ· 
strongly cond. 
Small--13m nuc-leus · ·· · .AFJ. 
Dif-fuse C'bina, fairly s'trong · . AFJ· 
cond. 

· ·Diffuse�coma;· Fair·· .. --�· - · ·-AFJ· 
condensation. 
Diffuse coma. Moderate con
densation�--SmalY-12;5-:nucleas · ·_-__ 

susp. .AFJ 
Diffuse · · ·· · -- -- · · -- · . - - J<::B -
Diffu·s� JCB 
Di'ffuse coma.. Modera'te· c·on- : P.:FJ 
dens�tion� Faint 12.5m ni.ic·- ·. ·.' 
leus seen with averted vision. . 

·VM · - C o�et �.eer:lf{ :smaller and · JCB· 
fainter.·_·: 

· VM • 
Short ' Diffuse c�cia-··elorigated in · AFi 

· -tail? p.a. '125° - short faint tail? 
'Moderate condensation. Faint 
-nucleus suspected. 

2 ' · Nil 

Nil 

� : . -

Diffuse ·cQriia; .fair :to mod. 
cond. 

.. � . .  

Small faint object seen by 
averte.d ,vision. 
Dirfuse with central conden
sation. 

• Vti 
JC:B 
AFJ 

JCB 
JCB 

These observations show that the �eatest brightness was reached in 
April, with a sharp decline in ee.rly May. 
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Xey to observers and instruments in the Comet Bi-adf'i"i:lid .. 'l'eport:'-· 

JCB J .C. Bennctt 1 2cm refractor x21 
W.AB· W.A. Bradf'ield 15cm:'refractor x26 
.A:FJ . : A.F. ·Jones · 32cm reflector · x86 and 

1 0 x 80mm binoculars 
... MVJ ' . . M.V� Jones 20om reflector X40 

VM V. Matchett 30cm reflector x40 
. .. . MPC M.P. Candy 12.5cm refractor? 

- series to be continued on next Bulletin. 

SECTION NEI'IS 

NEIL MARKS - of :rutl?ury, �urton-on-Trent, who has been carrying out a 
programme of comet sweeping with a 1 Ocm reflector, sent his final report, 
(.March 1972 - ? hOUJ'S) before removing t9 Bracknell, Berks. He hopes to 
continue his programme from his new location as soon' as circwnstances-permit. 

KEN THOMASoN· and ANDREW STEPHENS· - of Bristol are nearing completion on their 
t<;:lescope projects. ·Ken· i·s grinding both the I!lirrors for the two t�lescopes, 
which will be ·an f/4,'11% inch and an f/5, 12t inch. Both mirrors are at 
the figuring stage, and the main bodies of the two instrument� are �ell 
advanced, wit!l. the mirror-cells and spiders ready to be fitted on completion 
of the optics. Andrew is going to have an altazi.muth mount for his telescope 
t.o facilita:te. comet . sweeping,' bu:t Ken, who is also interested in stellar and 
cometary photography is going to equatoriallY moun� his and drive it. by a 
complicated series of elec.tronic 'gadgets which are being made by another local 
amateUr. · -

. . 
PETER J. MADEJ - of·.Huddcrsficld reports a faint nebulosity at R.A. 22h 12m: 
+ 70° ( 1950 •. 0). -... The. obj_ec.t has shown little or no movecent ov�r a per�od of 
time and cannot be a comet but �s nothing is charted in this position, 
observers are asked.�o paY. close attention to the area with the view of 
confirming: Peter .' s observ_a tion. 

' . 

-------..:..:- ---,... ---- ---"------·- CURRENT COMETS · ------·------------------ -,;,. _____ _ _ 

1972j NEW COMET KOJIMA �fagnitudc 13 w,hen discovered on 1972 ..Oct 31., this 
comet brightened during the rest of the year to reach 10.5 by  Dec. 31· (AJ, 
N�lson,_ N.Z.) .• . During .J:anuary, the brightness remained fa�ly constant, 
1 o·;6 being. rec�rded v'is'¥l-11Y by 'Albert Jones and photographically by Dr. R.L. 
Waterfield. �1 observers have described the comet as diffuse with a 
strong central condensation. Albert Jones noted a tracg of_ �ll in p.a. 
90° on Dec. 26 �nd recorded the tail 3' 'long in p.a. 105 on· J�m. 2, · · 
nr·. Waterfield 1 s plate ·on Jan 21 showed a highly condensed c·oma 20" arc 
in diame�er and 1 a fan-:-.sh�pe·a. tail gonta�ing two main streamer�, 2' l�ng in 
p.a. 120 and _1_ •

. 5 lof!g J.n p.a. 80 • . · · 

The comet is now-fading b�t shq�ld �emain within the grasp of 
instruments �ith 25cm - -30cm aperture until the end of March. The following 
improved elements .and ephemeris are by Dr. B.G. Mars den, bo.sed on 106 
observations Oct. 31 to Dec. 20: 

T .. 19'73·Feb. 12.3276 � w 334°.3270 
Q 42 .4934 195o.o 

q 2.146691 A •. u. .. i 141 .8488 

1973 ET R.A. ( 1'950.0) ;Dec. 6. r Mag. 
h m 0 

Feb. 17 02 30.08 +00 46.0 2.309 2.147 11 .1 
22 02 26.10 02 15.6 

•27 02 22 •. 9.9. 03 .. 39.5 ?.521 2.154 . 11 .3 
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1973 ET. R.A. ( 1950.0) Dec. A r Mag. 
h m 0 

Mar. 4 02 20.60 04- 58.5 
9 02 18.82 06 13.2 2. 718 2.166 11.5 

14 02 17.55 07 24.2 
19 02 16.70 08 32.0 2.894 2.185 11.7 
24 02 16.21 09 37.2 
29 02 16.00 -+10 40.0 3.045 2.210 11.9 

Magnitudes have been adjusted to agree with Dr. Waterfield's observations. 
Members managing to observe the comet are asked to make a careful plot 

of the field containing the comparison stars in order that the Director can 
deduce reliable magnitudes . 

1973a NEW COMET HECK-SAUSE Details of the discovery on Jan. 11 .o of 1973a 
by Andro Heck and Gerard Sause were given on BAA Circular 546. Magnitude 
estimates varied between 1 1  and 12 soon after discovery and as preliminary 
elements showed the comet to be three months past perihelion, fading in 
brightness was expected. 

A plate exposed on 1973 Feb . 10.0 by Dr. Water:f'ield (assisted by N. Wood) 
shows a highly condensed coma 3011 arc in diameter and a short tail 1 ' long 
in p.a. 200°. Magnitude 11 .9. 

The latest elements available are by Dr. B.G. Marsd.en, and are based 
on observations Jan. 4 to 31 : 

T 

q 

1 972 Oct. 5·. 253 El' 

2.50983 AU 

w 346°.149 
Q 1 75 .171 

i 1.38 .626 
1950.0 

The following ephemeris will enable members with suitable equipment 
follow the cooet during the next few weeks ! 

1 973 ET. R.A. ( 1950.0) Dec. 6. r Mag. 
h m 0 

Feb . 17 1 1  16.56 +35 04.9 1 .990 2.896 12.1 
22 1 1  01 . 1 3  37 49.4 
27 1 0  44.95 40 15.3 2.060 2.949 12.3 

Mar. 4 10 28.47 +42 1 9.5 
9 1 0  12.15 44 01 .2 2.190 3.005 12.5 

14 09 56.43 45 21.2 
19 09 41.71 46 21 .5 2.367 3.063 12.7 
24 09 28.25 47 04.7 
29 09 16.22 -+47 33.9 2.578 3.123 13.0 

to 

------------------------------- LATE NEWS ----------------------------------

Two faint periodic comets were recovered during 1 973 January: 

1973b P/TUTTLE-GIACOBINI-KRES.AK Recovered by Dr. E .  Roemer o.nd J .Q. Latta 
on 1973 Jan. 8.4. The prediction in the 1973 HANDBOOK requires a 
correction of A T = +Od.5 . The comet could reach a total integrated 
magnitude of 1 3  in May and a short ephemeris (adjusted for 6 T) will be 
given in the next Bulletin. 

19]3c P/WILD Recovered by Dr. E. Roemer and J.Q. IAtta on 1973 Jan. 8.3.  
The prediction in the 1 973 HANDBOOK requires a correction of A T = +Od. 75. 

Full details of the recoveries will be given in the next BAA Circular. 

S • W. MILBOUBN 
DIRECTOR. 
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Editor: 
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Already the Bulletin is beginning to do a worthr:hile job. Hi thin a 
couple of' days of the appearance of' No. 1 J had received a letter in the post 
from l,i:iJ:e Bean concerninc; Peter 1.1adej 1 s neb ulous object. He correctly 
pointed out tha t the position Given corrcspor:cl.cd closely to tho.t of a 
grouping of faintish stars. Foll.y::inc some rr.ore correspondence i·!ike lv:J.s 
turned out a brief piece co ncerning co:nct-li.\::e nct1ulosi tics and I have 
pleasure in includin6 it in thi�; issue. 

However, al thouc,h Like was on .th0 bull I o.m still biting my nails 
wondering where my ne�:t c,upply of mate::.:ial is cominG from. If anyone ca.rc.>s 
to put pen to paper, o.ncl .send �c the result, I �ill be delighted. 

J • •  P. Stcphcns. 

-------· ------·--

coNcEmm-JG co;mT-LDCE m:::rmr.osrrrc�s !.:ichacl Bco.n 

It is the duty of every cornct-h·Jntcr to be w<.:.ry c·f c c rta. in treps, 
such a.s the rnisidcntificG.tion of nebulae, clusters, faint Gelaxics and 
optical ghosts. The comet-hunter must cliscipline l1i1Jsclf in the art of 
detection. The sky i::; full of such pitfalls and it is up to the observer 
to learn :them. f�y; can hope to become o.::; proficient as the la. te Rcvercncl 
T .W . \"/ebb, who khc;; the sky inside out , but by lool:inG out for (;omet-lil-::e 
objects one stands in readiness for the rC::a.l thing. Tiith thi s iJ1 rc.ind I 
have cor!!piled the follonint; short list of test objects. Each is 
characterised by its comet-lil:c appearance. 

NGC 7099 C.APRICORJIJI 

(}.: 30) 
NGC 2392 GEMUIORill� 
(H TV 45) 
NGC 6205 HERCULIS 
( l.f 13) 

21 h .35. Gm 

7h 2.4.4-m 

1 6h .39. 9m 

-2.30 .321 

+21 O 05 I 

_60 -.3' t) _) 

'Comet-like v:ith :xG41 

1I thought it nas either 
do.mp on the lens or a comet1 
'�essicr was sure it :ontaincd 

no st0.rs. :Sir John Hcrschcl 
describes 1 h·1iry-lool:ing 
curvi1incar branches ' . 1 
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NGC 6210 H:GRCULIS 1 611 2.;.1 • 6� +23° 57' 1 SJ:;all but sh-:-:.rply defi:-1ed • •  

• •  lik0 a star out of focu5.1 

NGC E568 
(H VII 30) 

NGC 6093 
(I.! 80) 

SAGITTARII i 8h 7. 9n 

SCORPII 1 6h 1 4.1 D 

-21° 37' 

-22° 51 1 

'Curiou�, large undGfined 
cloud. 1 
1 LjJ.::c a comet. 1 

The pos5ession of an instruoo nt of size is, of course, a great 
advc.ntage. · One r.;ust only re :-.d Sr.1yth1s observations of M30 to sec this : -

'Yfua t an inunens i ty of spo.cc is indicated! Can such an arrangement 
be intended, as a bunglint; spouter of the hour insists, for c. mere 
appendage to the speck of n v1orld on Ylhich \"JC d·oell, to soften th...: dark
;1c.:ss of it 1 s petty r.iidnit;ht? This is impenching the; intelligence of 
Ini'inite i?isdos and Power, in adapting s0.ch grand r;Jcans to so· disproportion
ate an end. No imc.gination c�n fill up the picture.:, of Y:hich the visual 
organs n.fford the dim outline :  and he who confidently probes the Eternal 
Designs cannot be sany removes from lunacy. 1 

- if 0:-1c never discovers a cor:1et it is surely rcHo.rd in its..::lf to see 
the v1ondcrs of the hec.von.s first-hc.nd. 

J;ike Been Cor1et Section 

COl."PL:STH:G CQi;;ET R�ORT FOPJ;�S J.. cor.:munication from the Section 
Director for n.ll Section �embers. 

The follo�·1inc; step-by-step notes n.re desit;ned as an aid to the 
observer when repcrting an obscrvntion on the stanci.ard report forJ?. 

1) Observation of Co:.Jct- I:::nter thc"narne, yeo.r nncl assit;ned letter, 
i.e. Kohoutek, 1973f 

2) Date (and decimal u.T. ) - The time of the observation should be given 
in the :fori'\ year, oonth, day nnd dccim::.. ls of a cluy. For exar;:ple, an 
observation mo.dc at· 2330 U.T. on July 30th i973 would rcad-1973 July 
30.98. }'or norr:ml visual observations the time to the nearest 15 
minutes (Od.01) is sufficient, but any observer attc;::Lptint; a precise 
position should record to five places of C.ecirno.ls. 

· 

3) Approxirr,ate R.A. and Dec. - 'l'he position should be given to �poch 
1950.0 if possible - in n.ny case , the epoch should be: stn.ted. 
Although th e position is to be reg�rdod as approxioate it should be 
givc;n n.s accurately as circunstanccs per!:2i t. A co.roful sketch of 
the ar�a trans:fcrred to a large scale atlc.s �ill often allo� positions 
to be measured to Oc.1 in R.A. and 2' in Doe. 

4) Observing cond.i tions - Sky transparency is the r:1ni;1 consideration. 
A better Guide: than thu ·;:ords 1 ex0cllent 1 or 1 :f<:1ir ' etc. is to gi vc 
the IJC.gnitudc of the fo.intest stars visibl e: to the: no.kod eye at _ the 
zenith and at the altitude of the comet. The: o.ge of the i.�oon, if 
prcs0nt, should �lso be given . 

5) l.�agnitude estimates ( end cor:;po.rison stnrs ) - This is the most vexing 

problcr:1 of cometary observation. It is su;gcstuu, to provide sor;Jc 
sort o:f confor!Ility, thC'.t �ny tc.il present .shoulcl be ignored �nd 

estimates concentrated on the coma. Although out-of-focus star discs 

look li ttl-,:; li.lce comets , some consist ency can be obtc.inc� by ro.cking 

out the d.ro.Yl tube.:: whilst the impression of the carefully observe(j. 

coDet is retained �1 the oind. This is done until the dianctcr of 

the discs bccor.e the same as thn.t of the COI:lct y;hen it rw.s in focus. 

Two discs o.rc chosen, one slightly brighter, one slightly fn.intcr 
than the comet when it \"lD.S in focus. The .·brightness of the cooct 
is then cstirna ted as a frnction beh;een the two. The: comparison 
stn.rs ere then identified alloning the I:lcgnitude of the cornet to be 

deduced. Carrying out this observation tuo or three tir:lcs allows 
the: ir.Jprcssion of the comet ' s brit;htncss c.nd size to be retained in 

the mind. A typioc.l observation woulcl be r(.!cordcd thus : -

Star A (6) Comet (4) Star B Sto.r A = SAO No. 
Star J3 = SAO No. 

Or other 
dcsigno.tion 

• v  

1: 

I 

I I , . 

! • 



' 

3. 

This >IOuld r.1eetn that th(; observ er h.::.<l cliviclou the; cliff<...:rencc in briGht
ness bctr;ecn star A �md ::;tar B into tun units :::.nd h.".d cstim::t tecl th:-:.t 
the COi"l(.;t ::.1.s 6 ·units f:::.inter th<tn .st<"Lr A ::tncl 1+- uni t.s brighter th:"n n. 
If the: obscrvur dons not h::tvc o.cccss to a suit.J.ble c::ttaloGue , the 
Dir8ctor \:;i.ll deduce: the JJD.Gni tude given th(.; do s ign.::. tions of the 
coopa.rison st.:Lrs � .:1. C<"-ruful plot of th:: field shov.rinb the comp.::.ris

'
on 

st<"-rs used. . The I:'iO.[ni tudc of nny _ nccleus :9rusunt should be estioa. te;d 
sep::n·.::. tvly. 

6) Description 
Co::1::t - a) di.::.:.:ctor - n(;cord..::d in ninute:s of' o..rc o.nd r:i::.y be estir.:.::.ted 

fror.: the knonn di.::.r:1eter of the field or by tir:d_'1g the JX."'l.ssn.ge of 
the cor�.::. across .::. vcrtic:J.l r;rn.Jdculc or cross-r;ire. Then the 
diame;tcr in r:�inutc:s of <lrc = 0 . 25. coso. tine in seconds. 

b) degree of condens.::. ti on - i.io.y bL: evenly diffuse, be brighter 
tonn.rds the centre or ha.ve c. stronG contrc.l condenso.tion n:..thin 
c.. diffust: outer come.. Edges r:1:::.y be ill -de:fined or Hell mo.rlc.:::d. 
Centro..l condens.:J.tions r.J::ty be nenlc or stronG. :Qocord nny other 
fe.:J.tures such as spikes or juts etc . 

· 

Nucleus - A true: nucleus is alim.ys very sh.:-.rply cle:fincd o.nd excepting 
very large, bright cooets , is prr.:.cticn.lly stcll.::.r . Do not 
confuse a. small centre.l condcns<l.tion \·;ith a nuclo:;us - if in doubt 
record c. strong ccntrc.l conciensntion. 

'I'�:ils ·- If .::;ny tail is present, the observer should record any 
structural details and estionte its length and position c.nGle. 
The len gth cc�n be cstir:::;.tcd by tho J.:nonn dic.metcr of the field, 
providin g it is sl:.ort. 'l'h(; c.ngul:;.r disto.nces bet�7een st.:!.rs can 
be used if it is lonG. The position ::tn6le (PA) is �e.:-.sur�d in 
d0grGCS en.st�nrds froo the north. 

7) Instrur2cnt ( c.nd x ) - the aperture a.nd magnific::ttion should n.lv,ro.ys be 
quotecl ns there is some evidence thc.t. the deduced magnitude h.:'.s so:::�e 
bco.ring upon these, p.:'..rticule'.rly the nugnificC'.tion. 

8) Observer - Do not forget to put your no.�e hero! 
9) Fiel cl Skotch - To be plt�ced on the reverse of the forn. Plot the 

· 

cor.:et in rcl�tion to the field, identifying if possible <lt lc::tst one 
st.:1.r. If th..: comet h.:!.s structural dctcil , draw the sketch as 
�ccuro.tcly o..s possible. 

'You •;;ould o.. tt.::.in to the.: divine perfe;ction, 
And yet not turn your b.:1.d: upon the <Iorld. 1 

�.fich.'lcl Angclo 

- D. comment on profession::tl astronor.:ers? 

CO::iLTS IN 1 972 ( Continue: d. fror.1 Bulletin l'Jo. 1 ) 

P/Ncujnin 
by Dr. E. Rooner 

rGported on BAA Circulc.r 5h1 • 

m�gnitudc 19.2. 

The. recovory of this short period cor.wt 
and R.A. �cC.::.llistcr on 1972 April 1 7. 5 wns 

The cor.1et wns r.10derD-tc.:ly well condensed, 

Conct P/Ncujmin (3) \IC.S originally discovered in 1929, Aug. 2 o.s a 
diffuse object of ril.::tgnitudc 13.5. It fr-.ded ro.pidly c.nd the lnst obscr
V.:'.. tion was on September 9 of th::t t year. The.: cor.1et was not seen in 1 940 
but subsequently recove:rcd by Cunni.n:;hc.r:1 ut },it. Wilson on h!ay 4, 1951 nt 
u::.gnitucle 17 . The.:. comet v:as ago.in r:1isscd .in 1961 despite extensive se::trche:s 
- the present recovery is thus the third observed c.ppeo.rancc. 

The co�et remo.ine;d too faint to bo observed by the Section. 

t972h Cor.;ut S::mda5c. Discovered by Dr. A.R. S2.ndar;c, Halu Observntories , 

on 1972 June 9.2, using the 122cm Sclmid.t at P:::.lomr. The.: cor.1et rvas 2' 

in dic1mctor o.nd. huLl o. uhort tail 30' long to the south. Prcl:i.r.1inr:ry 

eler;1onts sho'.md thnt thu comet 'h:1d c. 1o.rcc perihelion tlistanoo ( q ; lr.3 AU) 
and \7as ·,therefore intrinsically a large bri5!1t objc.ct. As subsequent 

observc.tions n.ccrued it became clen.r thc.t n p::.ro..bolic solution was not 

s1:1.tisfG.ctory o.nd c. hyperbolic orbit wns necessc.ry to repr.::sent the motion 

of the con.::t. The lo.test elements by Dr. B.G. l!arsdon (IAUC 2472) 

" 
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sutisfy 9.3 obsGl""'Vl. tions, June 9 to OctJbcr 4 ··,;i th c. nc::.n rc0iclu.:tl of 1 " • .38: 

'l' . 1972 Uov. 15.1298 E.T. Epoch 1972 �ov. 19.0 E.T. 

w 56�7154 c 1 .006673 
Q 224.7838 1950.0 
i 79.3697 q l�-o275.325 AU 

IJo visu.:-..1 o·b serve:. tions l1.:-.. vc bL:i.m rvportc.:d but <'- number of photogrt1.phic 
obscrv:-.tions h��ve been obto.incd by Dr. ·:.-:tcrficld ·.:\nJ. c.ssoci.::.te:s a.t 
Woolston Obse:rvc.tory: 

Tc.il 
Date 1972 1.:ng .. Come. Lgth p.�. Duscription Observers 

U.T. , , 0 
Jun. 1 3.982 13 .o 0 . 5 Very diffuse with 

negligible cond. 
RUY; IEP; 
RI-IS 

14..975 13 .o 
Jul. 9. 971 1 3.0 0 • .3 

Jul. 15.958 13.0 0.25 

C.!.S o..bovc 
' .5 200 r!ighly c ond. c ooa 

vrith very faint anu 
sho.llm; outer co::J<: . •  

Tail straiGht. 

Stcllc.r inner come. 
1 0 n diaot:tcr. 

RLW; IEP 

AG-

Lug. 10.919 

16.902 

1973 

13.0 

13 .o 
0.5 1 180 Hi[;hly condense d ceoo.. G-HR; RLW 

o.s Aug. 10.919 

Feb. 25.085 1.3.6 0.3 270 Very highly condensed I'fii; RL\'! 
cor.1c., Suggestion of 
fc.int to.il. 

Observers: Dr. R.L. V·'c.-!:erfit:.:ld: I.l.:. Purcoll, G.:L Rut tor ; A. Griffi ths; 
N. �oocl; R.H. South, 

Precise positions woasure:d. fror:1 the: se pln tos (plus tv;o exposed on· 
Sept. 6.9 o.nd Oct. 28.8 •·;here hc.zy sky rondcrc cl r.:o.gnituclc cstin.?:.tcs doubtful ) 
h.?.vc been publisl1ed on BAf... Circulo..rs 543 , 51+4- c.ncl 54 7. 

The intcgrc.tcd r:;.::J.t;nitudc of the corJot is still .::.round 14. end the 
cphcmeris (sec 1CURJ"13NT C01-!:ET3 1 ) , fro;:: the .:1-bove clcoc::nts J:Jay encour.:1.gc 
those obsurvors -;:ith suit-:'..blc cquip:Jont. 

12.7Ji Co:.H�t P 1Rcinr.mth 1 ). nccovcrcd by D1·. E. Roc:ncr ( n. ssistcd by 
!:·i.R. G-onzc.lcs on 1 972 Svpt. 1 2.4 usint; the Stcvmrd O bservatory 1 s 229cr:; 
rL:flector on Kitt Foci:: (BAJ:. Circulc:.r 54-4-). Th'-' c otJot r:ns c. 17ell condcnsccl 
20th 1::.::.G:1iturlc object close to G-. Sitc.rski 1 s pre diction in the: Hc.ndbook 1972 

Rcin:::uth ( 1) \·:c.s origin.::.lly discoycrcd ns a 1 2.5 m.c.gnitudc ob j ect on 
1 928 Fob .2 2 , on pl:'..tes exposed to t:;.·c.ck r.;inor pl2.nots. Prc-disccvery iuace:s 
Ylere subsequently found on plates cxpoccd 011 1928 Jc..n .26 c:nd Jo.n.29. On 
1928 Feb. 26, Vi.H. Stcu.venson observed the comet visuc.lly with c. 15cm rcfro.ctor. 
Sin cc the. t tir::c, the c O[iCt has b cc n ob s crvcd n. t cv ery return cxc cpt 1 91�2 but 
h<ls never been recorded brighter thQn r:J['.gnituclc 16. 

1972j Co::1ot Kojir.;a.. Discovered on 1972 Oct. 31.8 r-.s o.14th mngnitude 
diffuse object close to the position of Cornet P/Gic.cobini-Ziru1cr, 1972d. 
Prclinin::!ry ele:-:wnts shoncd th-'lt the cor.1ct would brightGn as it r.10vcd 
tono.rds perihelion in 197.3 Fcbruo.ry nnd the follor.-ing observations were mo.dc 
by oc�bcrs cf the Section: 

To..il 

Do..te 72/73 Llo.g. Co!.la. Lgth p.a. D-:scription Obs. Type 
, 0 

Nov. 18.65 11 .4 - - - Snc.ll round diffuse AJ V 
co:-Jo., slichtly cond . 

.30.54- 11.5 - - - Diffuse VI: V 

Doe. 1 .58 11.5 - - - Diffuse VH V 
1.61 11 .o - - - Diffuse, fc..ir conu. J.,..J V 
3.60 11 .o - - - Diffuse corno., strong .hJ V 

c ondc:ns:"l tion. 

' ·"  � .. · 
I • . • -�! 

-

" 

,1-�· 



Date: 72/73 · 

6.1,5 
9.45 

11 .43 

12.53 
15.60 

2 2 .42 

24.53 

2 5.45 

2 6.43 

28.23 
2 8.45 

29.45 

30.41+ 
30.46 

30.89 

31 .48 

Jnn. 1 .47 

2.59 

3.45 

�:�; 

1 o. G 
1 0. :) 
1 o. 6 

c ()fl.-:t 

11 npprx. -
10.5 

1 0.8 

1 0+ 

1 0.5 

10.4 

1 o .  6 
(11.1) 

1 0.5 

11 c.ppx. 
1 0.5 

10.5 0.13 

10.4 

1 o .  6 

1 o. 6 

1 0.5 

1 0. 6 

2 

0 . .3 

'l'c:.il 
Lc-U1 

3 
-' 

p. ( .. 
0 

90 

90 

80 

80 

.3 105 

D(.;scription Obs. 

· .. 0 Due. 3. 60 J�J 
As D�c. 3.60 AJ 
Di�rusc, nod. cond. AJ 

S;-J.:cll nucleus T.l�l.g.1 2.3 
Dirfusu Vr.l 
Diffuse cor:�::.., f.J.irly 
stronc cond. Nuc. susp.AJ 
Dirfuse cor-'.'1, strongly 
concl. SIJ.:.ll Nuc. 
D.J.g. 12 .5 AJ 
Diffuse with c8ntrnl 
c onclcns.J. tion. GT 
Dirrusc. Cor.1.:1 olong-
c.tcd ( short t.J.il? ) . 
Strong cond. Vis. in 
78nD rinder AJ 
Diffuse cor.1.2 strongly 
cond.. Smnll nuc. 
'I'r.J.co of wispy tnil. AJ 
Condcnssd coc.1.. KS 
Diffuse �ith strong 
cond. Poor obs. -
h�zy sky AJ• 
Diffuse, r.10d, 
condcnsntion AJ 
Diffuse Vi.I 
Diffuse con.J. fc.irly 
1vcll cond. Nucleus 
cag. 12.5 AJ 
Cona very diffuse. 
No nucleus or tail l:.LM 
Diffuse con.J. elong-
nted (Wisp of tail? ) 
Strong cond. displ�ccd 
in 2 60 ° I..J 
Diffuse c on.J.. i-Ioder-
ntc conclcnsation. AJ 
:Uiffusc co;::-:1, fairly 
\·:ell con cl. Nuc • 

!J.:.'-G 1 2 .5 LJ 
Diffuse c o::i�-. . S::1.:::�ll 

li..J 
RD.' I 

5. 

'l'ypc.:. 

V 
V 
V 

V 

v · 

V 

V 

V 

V 
V 

V. 

V 
V 

V 

V 

V 

V •"' · 

V 

V 
Ph 

, .... 

� ... 
!:·.: i i 
, .. 
i.' ��� 
1·:: 
i 1.:.: 

2 1  .80 2 120 
1 .5 80 

strong cond. 
Highly c ond. c or.Ja. 
Fnn tu.il ..-:i th two 10 nin 

2 '1 • &;. 
Fob. 2 1  .04 

r.�r. 1 • 81 

1 0. 6 As J.J.r,. 2', .80 
11 .5 

9.75 2 
D.ppx. 

Observers : A. Joncs · 
A.G. Le 1.1oeur 
V. lio. tchctt 
C. 1.\oore 
K. Si!:lEons 
K.I-.\. Sturdy 
G. Thompson 
R.L. W�torfield 
N. Wood 

strcaocrs. 

Ill-defined coon 
sliGhtly brighicr to 

N�i 

centre. Mag. �= hl.97 C� 
Poor seeing - approx. 
mag. only. Possible 
nucleus I� 

31 • 7cn 
22cn 
30Cr.l 
23cw 
2 0c!il 
15cr:l 
20c;-:� 
15cn 
1 5cn 

x86 
x90 
Y40 
x36 

x48 
x96 
f 4.5 
f 4.5 

78r.lril finder 

Ph 

V 

V 

These observations shori thnt the cor:1ct ho.c1 little structure throughout 
the pcriocl of visibility nl though o. short tail V/C'.S o.ppo.rcnt from tine to 

tir.1e. l.bxir:mn no.gnitudc was rco.chcd C'.round tha bccinninc of 1973. 

197L� Conct P/Gchrcls. On 1972 Oct. 11 .1�. Dr. T. Gchrels, Lunar .J.nd 

Plo.ncto.ry Le. born tory, discovered n 19th rY.gni tu de comet on plC'.tcs to.ken r:i th 



. 6. 
the 1 22cD Sch::,idt tclcsc ope c. t P('.lo;::r..r. 
sr..tion but without tc..il. Observations 
corx:t to be of' the short pe:ri ocl v::�rioty 
been cnlculc..ted by Dr. B.G. l�rsd�n: 

T 197.3 Jc.n. 2.3.70h E.T. 

{:) 28� 621 
(' ·' 14.639 i 950.0 
i 9.670 

q 2 .91;.086 .AU 

It \v2.S diffus e: v:ith sli�_;ht conuon
bet·,ie..::n then cmcl Nov. 13 showed the 
nnd th0 follo�inG olcoants h�vo 

c 0.50484 
c. 5.93927 - 0 0.068093 n 

p 14.47 yrs. 

The cooct re:r..c..incd c. 19th Dngni tu de obj--::ct o.nd shoulu now be fc.ding. 

19721 Comet Arnyn. This neY.' cooot ''·"'-S discovered by G. l;rayo., Ccrro 
Tololo IntcraDe;ricc..n Observatory on 1 972 Doccr.&bor 9. 2 using the Curtis-
Sch!ilidt tele scope. Pl.::.tcs showed n diffuse object Hith n bright central 
c ondcnsn tion, oD-gni tuclc 13, with n sugscstion of c. t<:.il. Orbi t._.-,_1 clcr.Jents 
(B!.A · Circulc..r 546) shoned the_; cooet to h·:we D. very lo.rge perihelion distance 
( q = 4. 86 AU). 11.1 though the c ooet should hcwo been betilccn 1 2 and 13th 
Degni tuclc c..ncl ;·:c.:ll plc..ced for southern observers during the eerly po..rt of 
1973, no obscrvntions ho.vo been received froo mczJbcrs of the Section. 

CURRU'JT COHETS 

Cooet ?/Tuttl�-Gi�cobj�i-KrcsD-k, 1973�. 

Cooct Tuttlc-Gie:.cobini-KrvsD-k ho.s unclcrGonG two r,Kljor outbursts in 
the pest t\':o months. The: BD.Xir.JurJ rX'-�;nituclc: attnincd o.ppc.:Lrs to be 4, on 
May 27.9 .::.ncl 5 on July 8. 0, rcprcscn tint; en increase of ten rnD-gni tuclcs. 
These ere prob�bly the greatest outbursts on record for any conet nnd every 
effort should be n.::d0 to follon the position of the comet for'thc rest of 
the apparition in the hope that <:. thirc:l outburst might occur. The followins 
is a su���ry of tho observations rcc�ivcd:-

D::!tC l:�ag Ob server 
L:ny 20.9 14 Soil e r  ( i�unich) 

27.9 4 11 11 

.3L9 6 11 11 

Jun . .3 .1 ·i 0.2 Bortlc (lkr: York) 

Jul. 6.9 5-6 Ant.:ll (Klct) 

8.0 5 Wa tcrfield (Vvoolston) 
1 0.0 1 92-'1 0 11 11 

ReLJarks . 

Slight protrusion to the: 
west. 
Only slishtly f�intcr than 
epsilon Lconis. Tt�il sonc 
6' to 121 in p.n. 110° 
conspic. 

Con::. 3 1 • 

120° 
Tcil 61 in P·"-. 

Cuntral cond. nag. 1 1  .2 
Cooa v. elongc..tcd 8' by 4' 

possible tnil in p.a.. 100°. Tno jots froo nu:::lous 1'.5 long in p.c.. 110° 
and 1 1 in p.a. 240°. Go:::.::. very diffuse Ylith no definite edge except for 
arc p.<'-. 20° to p.c.. 2700 r:hich is brighter thnn tho rest of the: cocn and 
rco�1rkab ly sharply defined. 

Ll though the:rc crc no coocts currently visible brighter than 1 2th 
nagnitudc, four objects (two of then south�..:rn comets) nrc brighter then 
nag. 15. end th0 follo'i'dng ephooeriucs will nssist observers v;ith suit.::blc 
cquipt:1cnt: 

Date L'T R.li. • .  (1950.0) Dec. r Toto.l r.w.g. 

h n 0 
1 272h Scnd.D.go 
Aug. 6 18 36.7 + 71 29.2 4.722 4. 799 13.7 

16 18 .30.6 70 52.1 
26 18 27 � 8 70 00.4 4. 761 4.874 13.8 

" 

r .. 
i 
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' 

L·-
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1 9'72 Sc..ncl."..p;C: (continued) 

8 o - r "'G 1 2u • ..J9- · 8 57.5 

1::, r 

•. .i. 'j 

Sept. 5 
15 
25. 

J.�> {I J .. 18 32.27 (;. ,67 46.3. . 4.802 
,• '18 39.02,� �· 66 29.5 7{ f 

4.954 
Oct. 5 

15 
25 

. 1 8 48.29 t· ·� 65 09.2 f ..:>-. "t 4. 851:. 
18 59.6511'�(.;63 47.4 ��-� 
1 9 1 2 o 72 1 J J �62 25 • 7 � I 07 4 • 9J 0 

5.037 

5.1 23 

. 1 972 l .!,:rc..yo. 
; .. ug. 6 

1 6 
2b 

Sept. 5 
15 
25 

Oct. 5 
15 
25 

02 53.20 
02 44.08 

. 02 31 .59 
02 15.4.1 
01 55.65 
01 32.99 
01 08.73 
00 LJ-4. 65 
00 22.46 

r-

-51 2h.5 
53 27.4 
55 27.8 
57 17.7 
58 48.1 
59 50.8 
60 1 9. 9 
60 13.4 

-59 33.9 

1 '}73o. Kohoutck 
J�ug. b 

1 6 
'2b 

04 1 7.93 +65 40.9 
03 29 .1 5 67 4 7. 8 

/ 

Scpt. 5 
15 
25 

Oct. 5 
15 
25 

02 �3.88, ,68 33.5- f 
00 L�2.lf-4'?.-. ..,:.�65 56.4 1 /·t 
23 25.861�'1558 48.7/.JJ?-7 
2 2 3 7. OJ.f 1 . i _,_48 23 .1 t :� { c 
22 09.28)l)� 37 01.0 \:j·.>... ·i 
2'j 5l�.4i�.: I 26 41 .3 (.:.' '! ,·� 
21 4 7. 74 � .

_lJ -M 8 1 6. 8 •' � .t. l 

1 973i P�Clc..rk 
Aug. 21 04.22 

1 6 20 59.42 
26. . 20 56.76 

Sept. 5 20 57.03 
15 21 00.40 

COHET KOHOUTEK 1 973ff 

-.39 20.2 
39 00.3 
38 04.6 
36 41.7 

-35 00.5 

4.830 

lf-. 74G 

4. 749 

4.854 

BGi:J - H..UC 2472 

5.1 78 

5. 233 

5 .  291 

5.354 

5.058 5.419 

1 . 735 

1 .468 

1 • 292 

1 .365 

BG!.! - H.UC 253 8 

1 • 630 

1 • 792 

1 .974 

2.1 69 

1 • 71 2 2.371 
BGM - IAUC 2540 

0.727 

0.856 

i . 049 

1 • 709 

1 • 791 

1 .885 
BGi.l - Iil.UC 2550 

! . - ·-
� .I ;,_.., • 

13.9 

14.0 

14.1 

1 2. 6 

1 2. 6 

12.6 

1 2. 7. 

1 2.9 

1 2.8 

1 2. 9 

13.0 

13.5 

1 4.11-

13.6 

14.2 

14.9 

7. 

Cooot �\:ohcutd(, _which prorJises to be � bright n.:::.keG.-cyc object Cl.t tho 
end of th0 yc:�r, ;:1ovcd into 'b:>ilie;ht in !.by nnd is o.t present on the fo.r siclc 
of the:: Sun r-.s seen rror:J Eo.rth. It will be cor:� c o. norning object during 
October o.nQ c. dctc..ilcd cphemeris for October o.nd Novcsbcr o.ppcnrs on 
Circulo.r 548. An ephcneris for Dcccober onwo.rds viill be issued o.s soon .:'..s 
post-conjunction observc.tions confirrJ (or othon-Jisc!) the o.ccur.:tcy of the 
ir.1provcd crbi t. In the r.Jcnnti;:Jc, the � pproxir:K' .. tc cphc!:lcris on Circ ul.:tr 
547 should be sufficiently neo.r the truth for observers to pl.:tn their 
progr3.ot:es. To o.id the observer, H.B. Ridlcy ho.s drc.wn the.: c.tta.chcd orbit 
clingrn.r.1 c..nd light curves. 

.:··-' 
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With all . thougfits of hB.ng-overs ·wel!<.oehind us we can be looking to th� 
skies ·of the New Year''to b�i.ng"us some ·o�· �ur most exc'iting observing for years. 
As this issue arrives · oomet· Kohoutek· should be providing a brave · dispiay, ·and 

.·ne .have . much .in this. issue relevant to it. John Bortle has. some thoughts on 
ob;erving .. �O'�ta�g. str�9-tures'.!Vithin' t�e -coma, - �t�ve And�rson looks forward 
to using his new instrument to . take shots as it recedes into the . depths of space 
once more and- Stan Mi!bo\u-n brings· current observations of it. · · 

• . . . ; :..'· : ;. :;,,
" 

•• . :. ·: • .  ::. r. • 
. 

• 
• .,. . 

• · . MY.. l�st _y��v7 :�f,it was . o� .. a - f�in'l; Sl!ludge in the early morning. sky, U:sing 
my 8x5Q�, .. e+,bow-:t�lesqo_p�. -: anc;l--the�.:-:j.t -·seemed .. to hold some .vague .promise of. 
som�thing. sp�ctac�� -: l .hope ·that promi&e will be fulf.illed• · ·I hope als.o :·that 
�e _pro�se of _ thi� brave _New "X".ear ,is· realised�for us all, not ·only in .the skies, 
but ±!} _a),:� to wh;.qh .. J!e ,�ply· ourse:fves .  ·: .:. . 

. ··La-stzy; ·r. wouid like -to . s-ri.y. a:·: �incere word to all 'those who have lie'lp'ed . me 
during the past year, and with�ut ,wl:lose help t9e Bulletin would surely have 
fallen by the ;vayside - Many Thanks··. · ···· ·· ·-

. . 
CONGERNING .'!]! OBSERv:AT.lONS ··.QE: ·ENVELOPE AND 
FOUNT.HNING. STRUCTURES IN COMETS: .. · . 

Atidre� .. �tephens . 

. .-·· :D�:i,.rig 'th�_$e'teen.tn ·Q�ntucy, 'when 
-
�o-met obs�rvatibns were of a vis.ual. 

nature, ' the prriDary c6ncerrr8 'of observers were positional work and the recording 
of internal details' particularly in the region immetliately surrounding the 
nucleus. c· :Although':the 'f.ormer · ·type·. of:.worl.\ is still actively pursued, visual 
studi-es of ... coma ;structure has a:ll .but disappeared since the .advent of photography. 
Unfortunately..; "photogr.a..p·hy is not particularly well suited for recording. such 
de:t�il b-ecause. of the . wide varurti.ons in brightness involved and the fact that 

.comet-photogra-phs :are ·.usually' v.ery 'much .mder exposed (for posi tional work) or 
overexp9sed .(�or st�dY. of tail - structures) to .record the coma properly. : ... 

• 
• • • • • •. • •  • • 0 • • 

' · ' · .. Tfiat it is' likely ·tha-t al-l ·comets show fountaining structure to soine extent 
is evident from the fact that it was observed in many bright comets in the 
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Fountaining and Envelope Structures �:. 
nineteenth century and also in the faint· c·bmet P/Pons-Winnecke when it passed 
very near the Earth in 1 927. Nevertheless, structural features are far more 
evident visually in intrinsically bri�ht comets. Of the seven nineteenth 
century comets that most clearly showed envelope or fountaining structures, five 
had unusually high absolute magnitudes (H1 0 = 4.5 or brigh�er��·rn addition, 
the two twentieth century comets which clearly showed s_illfilai· .t:��_tures were 
1 91 0  II (Halley, � 0 = 4.6) �nd 1 970 II (Benn_et.t..,-H{o-= 3 • .?.,) ·--·· -:::·_ 

• o, .. -
• 

• .- #' :. • • • .... f -..- ... � 
-: -·- -- ·-;.:::._::'; --; '· , Formta:uri.ng. S.truct.ure .. .. �-·· · 

Most comet obse�j,�z:s ?re fa�ili�r witn, the dr���s of s�b_;ni_..cl_t·�· Bond and 
other contemporaries showing jets ·: or f�ns bf .liglft'· originating:.o:a:··the nucleus 
and. rising sunward for a_. ·shoj•t··'"c4sta..ii.�ELoe1"Cii'e.:b'l:mitixxt; Va..ckward�;:.t-owards the 
tail. The overall appearan_9.e being qui1;e -s��ar to jets of.·'!'!_ater from an 
ornamental fountain first shooti.Qg upwards and then-..c.WZ!ing ba,�kwards into the 
surrounding pool. � .• . -::...· --·-

··-some idea· of the appar<m.t-SYze of these jets can be derived from observations 
made by tha:'author� · F'or .inS.ta·�e, in 1 970 II, the largest jet rose less than 
1 .5'  of arc .�.unward:· bet:or.�- :t;urning back towards the tail. This would be in the 
same order ot' size as ob.servations of similar features in the nineteenth century 
cmaets although··the-:br-s-ize prbbably varies from comet to comet. 

Envelope Structure 
True envelope structure would seem to be either rarer than the jet 

structure .or possibly less evident in medium size instruments. :;rt. do.es .. �p�ea.r 
to be mor-e easil.j ·photographed than the jet structure and was quite ··ev'i'denrin 
1 962 III and . .  1 �7q: II (also visually in the latter) . . .: . . 

Generally- their appearance is that of a luminous arc sunward·o£ the nucleus 
and rarely extending more than 1 80° or, as is most often the case-; ·a· rather· ' · · 
sharply bounded·bright layer superimposed upon the coma and foll�Wing its general 
outline in,shape (parabolic in the case of a large comet).  Ofteii.' sevel"al:are 
visible at one time and each succeeding layer will be larger and fainter ' than S 

. ,:tPe. n�xt .int.er,i.or. l�ye,r, (in th.e. nineteenth. .Qen:t.ury thea.e ·features were called. . 
1 hoods 1 ) • 

_ �- : 
In at least one instance the · size of the envelope was seen to ·increase from 

h�� to . hour� indicating ·rapid expansion, but
.
little information_ is available-as 

to whether this may be common for .ali featur:es. of this ty.pe. :. •. · . ;:. 
• • - •· � - •'· .. ... .. 1,. -

Once; in the -case of· comet ·1 874 Ill, the �nucleus· did:not ·<;>ccupy . the axis· 'of 
the envelopes and were. observed -to cross one ·ci.nother in · front of ·the nucleus·! . . 

•. . . . :: Some mention shouid. be made of· a .feature: .. whi�� may b� · ���ated to 'the :: -
envelope structure:· Quite often the area behind the nucleus 

.. 
i� l�ss luminous 

than · the rest� of:: the sUrrounding -coma or oeginning of the · tail �aicating _that 
a lesser amount of luminous material occupies· this region. : · Very rarely, · · · -· 
within this region it is possible to detedt a very iia:rrow da.r�·:lane, certainly 
no more than fl. minute .of arc wide- and up to--several degrees l�ng, the so called_ 
1 shadow of the nucleus 1 •  The author saw 'this featul:-e· .ih c'omet 1 970 II wi:th ·a · 
55cm instrument, but it .was .quite beyond a ·.25cm ... instz:ument at. the ·same time . 

I .-. , I •, ·, , , • , ·.- , 

Method of Ob s'eria tiori . · 
Since both fountaining and envelope structures seem to be only a small 

percentage brighter than the general background of the coma, it is always 
-advisable .to· use· the largest instrument· that·the-observer .. can· ·ga'in access· to-; · ·· 
Probably apertures of 30cm to 60cm w�H- Pf9Y!'Lt�� .:!lioi:t;:,�l.lx9·�s;;;f-!il fpr �his.:�YP�. 
of work, although smaller instruments will suffi:c:e in th_e .case: of. a .large . : · 

. . comet passing near to _the Earth� In 1 970 II, .
. 
som:-e.".s�ruct·ur�·:.�as.· detec:�abie . . .

. 

in � _9c·m instrument _but. this was an exoept:Lonal cas�., ·w5:-th foreloio�led:ge t};lat 
such details were present. .. · ·. ' ,. � · '·- · . :. . � . . . :. . -·· - -Since, . as was mentioned ear�ier, the indiv.j..dual jets of. fountaining 

_ 

-· struqture subtend little more than a single minute of arc, magnifications .. in _ 
the ·order .of HlOx to 200x a,re call:ed. for. Naturally, the observ�r must take 
care ·not to over magnif'y f'or the ap(;lrture involved: _and. thus reduce the comet·.!.s· 
surface br:i.ghtness below ·the threshold at which:internal detail 'Can be detected. 

An interesting and possibly' important' f'act ... fu ··observing'-fo�taiiling . 
. ·

structi,IXe was noi;ed by· the author :during his observations -of 1 r!O ·II. DUring 
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the period \7hen this comet 1 s internal st�c��� �·��s mos.t p��:>l:�o�?..ed_ th� .. �Q�l 
magnitude was between +Q.5 and +1 .o and its surface brightn�ss was very great. 
During the course· o.f:.ea.Ch observing session it was noted that - the. founte.·ining 
structure became more appar.ent . .  dur.ing very early. twilight when the great 
brilliance, and thus contrast.; compared with the sky background·was reduced.· 

On the 6ther hand, ob�eryahons of envelope structure seem best done in' a 
totally dark sky and at a low_e.r ·�agnification. • Since the surface brightness 
may differ only slightly from ·one- envelope to the next, eyepieces resulting-in 
an �JP.t pupil of Smm ·to · 6mm .would. be .recommended. _ 

'' .6:bserva._tions ·-m:ad� r.u.s�g . ':a._rio��- . st8:naa�d ._col9ur filters ,wo�d cert�inlY .' 
· be of· value · in dete'rm:i:ning whether 'the· jets. ·ar� orily visible· ip ·� cer"t;?.-#1 p'a:r:t 

of the spectrum or are continuum features· (as was · the case·· in 1" 970 II) .- · 
Careful�dra�gs of structure and particularly structural changes from 

hour to ho_'!F , w�ere possible, v:oul_d be h:ighly desirable. . Although per�.onal 
styl� in ·cfr�wW.&s causes :some . distortion, co�par�son with other observe.rs ' -
work should allow 'a fairly' accurate coinposj,.te . . to be formed:. · .. ... . . ;, . . . 

Opseryer� po�sessing a fi�ar microme�e� could. determine the size of 
individual , je�s and .their. PA of _origin. on the nuc�eus. . Measurements of . 
envelopes_at the sunward point and at possibly 90 each side of it relative 
to the nocleus·.-woUld have ·an · extremely high value. Determinations every 30 
minutes · are':recommended so as to monitor any:·expansion. 

Conclusion· . . ·- ..  . . . ..  � . . 
-�: -··. Tne f�9-�-.:J?.ar.agraph of . ':V:isu�l Observation of. C omets ' by Dr.- S .  Rahe and 

Donn (§1st & Telescop·e, .Vol. 41·, ::No .• 4, p.214) serves to indicate the professionals '  
opinion ·on our contribution to this sort of work is important:-• • • • • • • •  ' such 

· . observa-tions-can-be. carried. ou.t-mest. effectively by serious amateurs. • •  . -. ·.·
supplementing the few comparable observatory photographs • • • • • • •  and p�p��g a 
much needed continuous record ' .  · · · 

. . John· E .. Bor;tle . .  ' .  
�tormville, . New . .York, USA. 

EDITOR1S :NoTE-:·.,. - r::.t·oo obs'erved · jet · struct\lres ·-in 1 -970 II, using a 1 0cm 'refl_ector 
of. inf'erior quai:i ty. I had noJkriowledge of their existence at the time I · 
observed the.tii and -r can oniy conclude tha:t the structure in 1970 II was something 
out of the ordinary. 

MAGNITUDE ANOMOLIES ·'·IN DIFFUSE ··oBJECTS 
During some recent correspondence with ·1rr. Milbourn� I suggested that a 

·staridard:'.J.ist of comet-like objects be published in an attempt· to investigate 
. the apparent:�gnitude variat{on which occurs when instruments of' different size, 

·· .and carrying various magnifications- are brought to bear on ·the same object. 
· -This occurs notably with. comets and nebulae, but here we are concerned with 

using the latter to discover more about the former. To quote from �fr .  Milbourn's 
letter: -

' If we can e�co�rag·e me�bers to make as .. many unbiase·d estimates (of a 
standard list of comet-like nebulae - ED) as possible using a variety. of · 

-instruments and magrlif.ications we may go .some way to solving the· problem. 1 
The .::f�llb�ing list of objects was comp-il�d by myself using a pa� of 

7x50mm binoculars. ' The magni tucies quoted are to act as a guide only. 
Const ObJJc·t Mag� 

. .  
Comments 

AND M31 Mag 6 -· - Great Andromeda. Spiral 
AQR M2 5 Globular. Foil. 24 .AQR 
;AUR. M36 6 Open Cluster . 

·· M37 7 OpEm· ·cluster . · 

CYG 
LYR. 
MON 
PER 

·· : . · .. M 38.' . - · ·  · :.  ·.7 . . Open Cluste,r··. 
• · .· ·:M67 · · . - · :7 .5 . Open Cluster 

· 

.:·. · 
· M5.2 · ·· ..: 8 Open Cluster · · 

N.GC77 89 - ·. 8 · cfp.en Cluster. 
M-1 63 · 7 . Open Cluster · 
M2 9· . 7 Open c·luster 
M56 · 8 :G-lobular · 

MSO i Open Clust.er 
M34 6 Open Cluster 

.' ... · . . 
· ·NGC1528 8 Open Clus>ter 

·.• 

. .. 
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Mag. 'anomalies � diff._ objects �: 
·const . . 

Object Mag. 
SAG- - M20 - - 8 

. M71 - 8 
TRI M3) . . . .  ? 
UMa. -

.
. 

. M81 � . . .,. 7.5 
M82 - 8 

· ·. 

. "' . 
· ' c6mnients 

Tri.f'id nebula · · · 

:G-lobular. · . .. · · · 
G-r.ea� Triangulum G-alaxy 

,GalaXy - . .. 
G-alaxy .-. 

, ·. 
• .. .. ,.. ' · 

- all observations should be sent · to the .Director and ·each should :b·e 
acp.ompanied py the usual instrument . det.ails., -{l.S • .well as a .statell)ent_ of. the 

. liniHing_ ,magriitud� ·or· the sky at .tl:J.e tilDe .-tne .observation was' made. · This will 
facilitate correlation ·of the results .  · 

: . . ··.· -·· · ·· · 
. .. ,_ . . . 

Peter Cla�on� 

EDITOR 1 S NOTE: �.' I .would we'lcom� .additions t.� . this list .from memoers, as well. 
as comments · about the pbjects -incl'l,tded. It ·sho\I.ld. be boriJ..e �n.-mind that · .. in 
the case of the open clusters, estimates must be made 'by iiistruments iwt c'apable 
of resolving the cluster into individual stars .:�: Because of this I would 
welcome comments · on the -.usefulness of open clusters in such a list. · 

As soon �as · I "recciv�d Pete 1 s article I disc-ussed the project with Ke:r 
Thomas6n, MA. ,  FR.ffi • . He .reminded me .. that there .are a . multitude , of .factors 
which produce magnitude discrepancies oetween estimates -by' obs'erver's using even 
the same instrument, with the sa�e eyepiece, from the same location on the same 
evening. These include age, health, -'Social habits, i.e. smoking , drinking, 
individual eye defects, etc. Therefore estim<i:tes made-by a.:sizisle observer 
using a variety of instruments ·are. of particular value . : • :·� ·.: _ �·. · . . APS . 

SECTION NEWS ·. 

� Anderson1 s  Maksutov Project 
Steve Communicates:- · 'For many years I have been interested in accurate 

p_o�i tional work f�r comets, bu.t . untD:. re<?ently the necessary eq�pm�nt 'ha:s . eluded �e. The ideal h_a.;rdware would be -a fairzy _fast. le:q�v •abqut Fl+· :or F.5, 
with a focal length of. at least 24" - this would give a r�so�able �ge scale, 
and a flat, wide field. 

Following a discussion with Jim Muirden, during which we both agreed on the 
lack of amateur, comet-photographic stations., he. announced he had a. number .. of 
preformed Maksutov shells, and would be ·int�rest�(!. in ma;!9-ng � F4 system. • • • • " - • • 

• • - . .. �. -· 0 .. .  •• • 

I immediately purchased a 1 211 pyrex disc, aqd- began to hog out t�� !" deep 
C).lrve by hand. This method is not recommended, as �me requires bo4y-builders 1 
muscle.s ! Once _the curve is fine ground Jim �ill tak,e ove:r;, polish it, and then 
figure it. H.e has already polished the shel::)::. . :S_;i.nce the .1:1ystem i.s. basica.lly 
the same as t�e Schmidt· camera, a _field flattener is. required .because· the focal 
plane is curved. - . . · t 

The final instrument wi.ll have a clear aperture of 811, a focal �erigth of 
3211, and a physica� length of' about 4 :f'eet: · - :  

The mou.11t consists of ·a 4'l aluminium fork bolted- on to a oar clutch ... plate, 
which rests on a .couple of bearings . A 1 011brass gear whe.el will drive :the 
instrument in HA, aided by a variable frequencY: :oscillator. · -

One hesitates to pre_dict when the camera should be oper�tional, but I hope 
it will be early this year. ' · 

Bortle � �  
Extr.acts from a personal communication from John Bortle, discussing the avail
abili� of big binoculaTs- in_ the States read as follows: 'I have a great · 
interest in large binoc_tilars . and have become �ather well versed· in the subjec.;t 
as a result . • • • • •  pairs of' an aperture of about fOOmm seem almost non-exist
ent • • • • •  there appear tci be approximately two hundred pairs ,of_ j;h,c 20x1 20mm or 
1 5X1 20mm type • • • • •  perha.ps a dozen of the 1 50mm to 1 7.5mm varieties in the States • •  

• •  in almost all the cases these are captured Japanese equipment,. Wachter (1) 
of G-ermany do 1 OOmm glass'es and tl!ese sell here 'at-4.50 dollars ;, • • • •  new Japane.se 
Nikkon I 1 ve heard, sell in Japan for 250 dollars for the 1 .5x80, and 1 600 dollars 
for 20X1 20mm. 1 • • 

On the subject of Kohoutek he had seen it seven times up -tzci·�ovember 1 2th -
can anybody beat that? · 
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Astronomical Societies Convention '74 

Members associated with. local astronomical groups are remL�ded that tickets 
for the Astro.-Soc. Convention are now available from Eddie Moore (no relation! )  
7 ·Elvendon Road;-Palmcrs G-reen; London·, N13 4SJ, price. 50p per .ticket . This .·. 
year ' s  conference will ·be highlighted ·by a ta1k on comets b;9' Mr� G.E.D. Alcock 

. - which I am sure \Ve all can.' t afford to miss. · 

COMETS lN 1 974 

With �oh9u�e� ' s  c�met still in our thoughts it is well to remember that 
there are some periodic come:ts to be s0en in 1 974 . . It should be bo.rne i� mind 
that.- the majority are very faint and we must wait until Halley' s  comet is back 
in 1 9�6 before we can ex!>ect another bright one. · 

< • 

In the following summary, perihelion distances are given in Astronomical 
Units, where 1AU is equal to 92,957,130 miles, or 1 49 , 600, 000km. 
COMET 'BROOKS 2 - Discovered in 1 889 it is making i � ' s  1 1  tb ·appearance. · Perihelion 
is expected on Jan 4, at a distance of 1 .84.AU. . .It '.s ma:rimt;m .II)agJ:!.i:��de :is .f!Ot �: 
expected to exceed 1 7  .5. It has a. period of 6.8 years .-
COMET SCHWASSMAN - WAC�.ANN .3 - Discovered in 1 930 this comet is making i.t 1 s · 
first observed return; Perihelion is expected on March 17th at a distance. of 
0 .  94 AU, with a maximum magnitude of 1 8 .  It. has a 5.4 year period. 

· 

. . . 
COMET DUE TOIT 1 - Discovered in 1 944 this comet is making it's first observed 
:ret.urn. Perihelion is expected on April 4th at a distance of· 1 ·.29AU with a 
inaximum magnitude not ,exceedi,ng 1 6 .5. It has a period of 14.9 years • . 

COMET El'ICKE - Makes it ' s  50th anniversary return this year • . It was discovered 
in 1 786. Perihelion is on April 28th at a distance of 0.33AU. · Although some 
authorities say that this comet can no longer be seen \T.ith the naked eye, one 
set of figures gives it a maximum magnitude of 4.1 at the beginning of May. 
This comet then should be easily seen with small apertures. It has a period of 
3.3 years - the smallest of any kno�� periodic . 
COMET REINMUTH 2 - Discovered in 1 94 7, makes it ' s  fifth a ppea.rance. Perihelion 
is expected on May 7th at a. distance of 1 .94AU \v.ith an expected maximum magnitude 
of 1 6 .5. It's period is 6.7 years . 
COMET BORREL.LY - Discovered in 1 904 it makes it ' s  9th a:ppearance .  Perihelion 
is expected on May 1 2th a. t a distance of 1 • 3 2AU and it I s maximum magnitude is 
not expected to exceed 1 7. . It has. a period of 6. 7 years. 
COMET FORBES - Discovered in 1 929, it makes its 5th appearance .  Perihelion is 
expected on May 20th at a distance of 1 .53AU with a maximum brightness of 14- mag. 
It has a 6.4 year period. · · 

COMET FINLAY - Discovered ih 1 886 it is making its 9th appearance. Perihelion, 
expected on July 3rd, will be at 1 .09AU with a maximum magnitude not exceeding 
14.5. It has a period of 6.9 years . 
COMET WIRTA1'lEN - Discovered in 1 94 7 it is making its . 5th appearance .  . Perihelion 
is expected on August 22nd at a distance of 1 .6AU. It has a 6.6 year period. 
COMET SCHWASSMAN!IJ'-WACHMJ\NN 2 -Discovcred in 1 929 it is making its 8th appearance. 
Perihelion is expected on Septecber 1 2th at a distance of 2.1 4AU with a maximum 
magnitude of 1 7. It has a period of 6.5 years . 
COtffiT SWIFT 2 - This comet is making its first observed appearance since its 
discovery in 1 895. Perihelion is expected on November 5th at a distance of 
1 .33AU with a maximum magnitude of 1 8 .5. It has a period of 7.1 years. · 

COMET HONDA-MRKOS:_PAJDUSAKOVA - Discovered in 1 948 it is making its 5th appear
ance. Perihelion is expected on December 28th at a distance of 0.58AU, and it 
is expected to reach magnitude 1 3 .5 by the end of the year. It has a perioci of 
5 . 2  years . 

Apart from these comets which reach perihelion in 1 974, other comets will 
be visible throughout the year . These are those which came to perihelion in 
1 973 and now recede to the depths of space, or those nhich are moving towards a 
perihelion in 1 975. In both cases these comets will be beyond the range of 
amateur owned instruments. 

There is one more comet wliich will be observed in 1 974. This is COMET 
SCHWASSMAN-'NACHMANN 1 ,  whose· orbit lies en-tirely between Jupiter and Saturn, and 
which can be seen every year . . It has a 1 6 year period and usually has a 
magnitude of around 1 8. However; this comet is subject . to surprising increases 
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Comets � � continued: 
in brightness; for cxamp�e it reached mac?litude 1 0.7 in October 1 959, 1 2.5 in 
Jan�ry 1 960 and·14 in. January 1 965. These outbursts, which we s).lspect are 
linked to current solar activit;)' are obviously worth looking for in any of 'the 
above come�s� and any amateur equipped with photographic apparatus could do 
much by making exposures in the positions of these faint period.ics. They would 
be of immense value, whether their results were negative or positive . In 1 973, 
amateurs moiii.tori.ng ·coliET TUTTLE-GIACOB:i:NI..:KRESAK iri this mariner were "trea{ed "to 
flare-ups on two separate occasions. Each time the increase amounted .to. :1-0· · 

whole �gnitudes !  Alan R.J. Paine 
EDITOR'S NOTE : I must apologise for. the editorial lacerating which the above 
item has received. I apologise to �!r. Paine, but in this issue I had the 
welcome problem of having nore than enough material. Keep up this exceptional 
work! APS . 

COMET KOHOi:.JTEk 1 973f - PRELIMINARY REPORT 
Comet Kohoutek, 1 973� was recovered by T.  Seki on September 23.8 after its 

sojourn on the far side, o� the Sun. The comet· was a dif�se. object o� magnitude 
1 0.5. It steadily brightened as it moved towards perihelion but it soon became 
obvious that �ohoutek ' s com�t was not to be the spectacular daylight pbject 
dreamed about �Y the press. So many observations have been received that it is 
impos'sible to enumerate ·titem individually_ in' a preliminary report of this nature 
but the follo<ring resume will give members an idea o� the behaviour of the comet 
>Tith regard to .riagnitude and tail development to date (H74 January 1 2) :  
Date· Mag. 
Oct. 1 1 o.o  

p 9.9 
1 0  8.8 
21 8.5 
24 8.8 
25 8.4 
26 7.5 
27 8.3 
30 8.1 

Nov. 2 7.1 
5 7.0 

: 6 7.8 
7 8.0 
8- 7. 7' 
9 6.4 

1 1  7.8 
1 2  s.o 
1 ,.  7.4 
1 5  . 7.2 
1 7  6.8 

. . 1 8  7.2 
1 9  7.2 
20 7.2 
21 8.0 
22 7.1 

� : No. of Obs; 

Trace 
Trace 

1 t' 
40' 

. -

7 '  
14 ' 

1 0 ' 

1 0 ' 

1 0'  
8 '  

1 5 ' 

30 ' 

. . . 

\ 

. . 

1 
1 
1 
1 
2 
4 
3 
4 
2 
1 
1 
5 
1 
3 . 

1 
. . 

1 
1 
2 
2 
5 
3 
2 
6 

1 
3 

.. 

. . 

Date . Mag. 
Nov. 23 · 7.2 

24 7.4 
26 6.1 
27 5.9 
28 5 . 6  

. 29 5.6 

30 5.6 
Dec.  1 5.1 

2 5.3 
. 3 5.5 

4 - 5.0 
5 4.8 

. .  6 4.4 
: 7 

, 4.6 

8 5.1 
9 4.8 

1 3  4.4 
1 5  4.3 
22 2.5 

Jan. 4 2.5 
5 3.7 
6 3 .3 

\ ':T 4.0 
s · 3.1 

1 0  3.2 

Tail No • . o� Obs. 
3D' --"2 
30' 2 
45 ' 9 

45 '  11 
1 
2 

1 0 J ·  
1 0 3 

30° :.5 
55 ' 1 
1 0 2 
1 0 "2 
20 1 
1t0 2 
j _!_0 

z 3 
30 ' 

. .  

2 
30 ' 't 

1· . .  

1 
45 ' .. 1 

1 
1 10 

2 2 
1�0 1 
30 2 

1 3° . 1 

The magnitude and tail estimates are th<: mean!) of the observations •. 

The magnitude estimates on January 5 and. 7· refer to the central condensa-. 
tion only and the . tail length on January 1 0 was observed from a high altitude 
flight . , The light curve· indicates a steady rise until November 1 5, a stand-

. I 
l 

_.J 



still from that date to the �th followed by a steep�r rise towards perihelion. 
Observations since perihelion are too fragmentary to draw a reliable curve 
but the comet appears to be fading fairly rapidly. Observers are urged to 
follow the comet for as long as possible as it recedes from the Sun. Members 
contributing to the above data were: 

F. Ackficld; �.E.D. Alcock; Dr. V. Barocns; J.C.  Bennett; J.E. Bortle; 
D.M. Brierley; R.E. Colc; F. de Jong; P.B. Doherty ; D. Frydman; M.J. 
Gainsford; M.V. Gavin; M.D. Hamilton; M. Hather; T. Haymcs; M.J. Hendrie; 
I.D. Howarth; A. Jones; M.V. Joncs; A.�. Le Moeur; s. Jqttle; s.c. McMillan; 
P .  Madcj; Dr. V. Matchett; S.W. Milbourn; P.A. Moorc; T. Moseley; H.C. 
Nightingale; M.F. Pace; R.W. Panther; W.E. Pennell ; I.M. Purcell; 
H.B. Ridley; D.A. Rothory; G.H. Rutter; D • .b..R. Sim:mons; �.A. Thompson; 
Dr. R.L. Waterficld; J.D.Whelan; T.D.S. Whelan; N. Wood; P.J. Young. 

From the Director: In the summary of comets due in 1 974, the comets 
P/Schwassmann-Wachmann 3, P/du Toit and P/Swift 2 are quoted as making their 
first OBSERVED return since discoverr. I would like to point out that none 
of these comets has yet been recovered and it would perhaps be better to Gay 
that predictions are available for the 1 974 return of these comets. 

In the note on P/Encke, although the predicted magnitude is 4.1 at the 
beginning of May, the comet will be only 15° from the Sun at the time and 
location will be difficult in the twilight. 

S.W. Milbourn 
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Inflation, ·unfortunately, appears wherever we go these days; it 
hangs like a black cloud above us all. Usually it means that smiles take 
second place to frow�s , and so it will surprise you to learn . that inflation 
has hit this Bulletin - anci I am smiling ev€ln wider.! . _ I w:ill now ;resolve 
this paraC.ox. The Bulletin cannot now be produced within our yearly 
budget, and this is due entirely �o its popularity. �o many �opies are 
now being distributed each issue that we cannQ.t afford to priJlt. i:t, .an�. 
send them out. To recti� this situation Stan and I feel sure that all 
those of you who have read and enjoyed previous issues, and who wish to 
continue to receive copies, will send four s.a.e1s to Stan to eliminate 
postage from ·ruture issues. This, rather than just offsetting tne postal 
costs, will allow us to increase the size of the Bulletin. considerably. 
The s.a.e's should be sent to the Director at the above address as soon as 
is convenient. 

A NEW THEORY ON THE ORIGIN OF COMETS 
Dr. Rodney R. Hillier. 

Hubert Reeves, an astrophysicist wo�king at Gif�sur-Yvette near 
Paris, has made an interesting contribution�1 ) to the theory of the origin 
of comets. In essence, Reeves suggests that comets are formed in the 
outer regions of· the solar system " from material which has escaped from the 
sun in the form of solar 'wind; 

The existence of the solar wind was first proposed in 1 957 by 
Biermann to explain the behaviour of comet tails. Up to that time the 
tendency of 'the tails to point away from the sun was attributed to 
radiation pressure - that is, the force of sunlight on the particles 
composing the tails. Biermann suggested that a stream of gas moving out· 
from the sun· through the solar system could also produce the observed 
orientation of tails, which was the main �law in .. the pressure theory. . If 
the solar wind was presumed to be ·not uniform then the nightly variation of 
some comet tails could also be explainea. · 

The solar wind was actually detected in 1 9'59 1 by instruments on the 
space probe Lunik III. Later experiments, conducted during the Apollo 
lunar landing series, measured the chemical composition of the solar wL�d. 
As expected this proved very �iffiilar to that of the outer layers of the sun. 

· Reeves "pointed out that thi3 amount of material ·leaVing the sun in 
that solar wind is approxL�tely a million tons a second. Most of this 
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is in the form of Hydrogen and helium, but approximately ten thousand tons 
consists of carbon, nitrogen and o:xygen. These are the elements which, 
combined with hydrogen, �� thought to make up- the_ bulk of comets. The 
rate at which material returns ' to the vicinity-of· the sun in the form of 
co�ets is not really known, because the �ss of a comet has never been 
measured, but most astronomers agree oh a·figUre of about ten thousand tons 
a second, which is a figure averaged over many years . Thus the·. solar wind 
is capable of supplying the material for th� comets . 

The details of the processes by which the · solar wind condenses to 
form a comet is not known, but �his pr.oblem · is also shared in the old. and 
favoured model developed by Oort and Whipple-·· .. In· this theory come:ts 
were formed out of the �ola� nebula, (the cloud· of gas from which_the 
planets were formed. )  .. .  : - ·. � . .... -., ------.... ... -··-- . ' 

. . 
. -

Reeves argues that-it ·should 5e�possiole ·to distinguish between 
the two theories by measuring ·the amount of deuteri� present in the comets. 
Deuterium is chemically very similar to hydrogen - it .. is· sometin"les callec 
'heavy hydrogen' •  For e��ple it will combine with oxygen to form · so 
called . . 'hea:ey ·wa.:t·er', or wftrl""carl)on "to form 'heavy methane ' .  The 
difference ·between··. hydrog·en and deuterium lies in the arrangement of the 
particles in the atomic -n�clei.. . Normal hydrogen has a single proton in the: 
nucleus, whereas deuteri� has· � proton plus a neutron. 

.. - -· . . 
. 

At templ:lratures above one thousand degrees Kelvin, which are high 
by terrestrial standards - but low compared with those of star interiors -
the deuterium nucleus breaks up and the deuterium is converted to hydrogen. 
It is therefore not surprising that deuterium has neither. been found at 
the solar surface, nor detected in the solar wind. However, deuterium is 
present on the earth and has recently been detected in the atmosphere of 
Jupiter. It has also been found in th8 interstellar.gas which concludes 
that it was present in the solar nebula. Oort 's theory therefore predicts 
the_ app�arance of deuterium in comets, whereas Reeves' theory predicts 
that they should conta.in no deuterium. .. 

· 

.

. 

· 

We can look forward with considerable interest to any work which 
might t�ll us whether or not Reeves ' interes�ing suggestion is correct. 

(1 ) Reeves, H., Nature 248, 398, (1 974) 

REPORr OF THE TRANSOLAR TRAVEL LTD. FLIGHTS ON JAN 10/11 
1974 TO OBSERVE COMET KOHOUTEK p B Doh t 

• • • er y 
S.W. Milbourn 

Flights were organised by Transolar Travel Ltd. in order to observe 
comet Kohoutek 1 973f from high altitud�, th�s av9iaing th� hinde:r�ce due 
to clouds and haze . ;  After consultation between Transolar's Manager, 
r�. David Magee and the BAA Comet Section it was dec�ded that the best 
viewing period would be from Jan 9th to Jan 13th. As a result, aircraft 
were flown from Gatwick on Jan 1Oth and from .Hanchester on Jan 1 1 th. Great 
interest was shown in 'the venture, and it was necessary to fly two "aireraft 
from Gatwick to accommodate the bookings. . 

In each case, pre-flight briefings were given by the authors, and 
these oqservers were available for advice on . the flight (PD at Nanchester 
and SM at Gatwick). Mr. Patrick Moore accompanied the second Gatwick 
flight in a similar capacity. Take-offs were scl}eduled for 1 730 . U.T • . and 
occurred on time, the aircraft quickly ascending to operational heights 
between 31 ,000 - 35,000. The first leg of the flights were on a I� bearing 
to allow observers on the port side to make observations. The second leg, 
on a � bearing allowed observers on the starboard side to commence wor�. 

The experiences of both the Gatwick and_Manches�er flights were 
similar, all take-offs took place under a canopy of �oud, the aircraft 
breaking through this main mass. at about 20,000 ft. Some haze !l!ld cirrus 
cloud remained above this alti�ude, but by the time the operational height 
had be�n reached, all obsc�ation had been left below. At this point the 
cabin lights were extinguished and th.; extraordinary beauty of the dying 
twilight was revealed. Venus and Jupiter were complimentary to the vividly 
coloured sky and observers on the port side were soon busy attempting to 
locate the comet. · At first it was a difficult object, but as darkness fell 
the port side observers had their first really good looks at comet Kohoutek 
1 973b. Course 'ias altered slightly to bring the comet to a more advantageous 
position, and soon· all were engrossed in tracing out the slender tail which 
could be followed for some 7 or 8 degrees with the unaided eye from the 
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magnitude 4 coma. With binoculars, up :to 1 3  degrees of tail were recorded. 
After half the flight time had elapsed the aircraft turned for the 

second leg of the observations to begin. Although its altitude was iower 
now, and both Venus and Jupiter were being entwine_d with horizon, haze� nobody 
had difficulty in locatiD.g the comet. All agreed that the venture wa.s well 
worth while, affording views which, because of the prevailing weather 
conditions, would have �een impossible from the ground. 

During the descent passengers were entranc.ed with the view of t(he 
countryside, with its splendid patchwork of brilliantly lit cities - this 
in �pite of· the energy restrictions then enforced. 

Flight touched-down between 191 5 and 1 930 U. T. to end a memorable 
occasion. Although much photography was attempted, the combined aircraft 
movements ant' the lack of suitable ·drives rendered· this task too difficult. 
No successful photographs were known to have been taken. 

Both Mr. Doherty. and Mr. Milbourn on behalf of the Comet Section 
woult. like to record their thanks to Mr. Magee for his enterprise anc 
enthusiasm which made the flights possible. 

COMETS IN 1974 
r'ollowing the article in the previous Bulletin the following comments 

have b�en grateful received from John Bortle :-
P/Honda - � - Pajdusakova - Brightens very rapidly at its approach to 
perehelion, this is not indicated in the BAA Handbook. In 1 969 it was 
visible in 10x50mm binoculars, and this should be the case in 1 974-5. 
Checking several sources, I have reduced the formula 

m =  13.68 + 21 .92 log r + ? log fito be close t? the truth. 
(Copies of an ephemeris based on this formulae by John, and showing 

th5 comet 's position, mag . ,  altitude and the comet-sun· separation ·&;gle for 
40 N, for the datos November 30 - January 9 are available from my address - ED. ) 

P/Forbes - The formula 
m = 1 1  • 0 + 1 0 log ·r + 5 log 6 fits reasonably well, and gives 

the following magni tudes for · this current comet. July 1 5th -12.9, July 
3oth -13.0, Aug. 1 5th -1� . 1 ,  Aug .  30t� -13.3. · 

P/Finlay - The formula above seems to fit equally for P/Finlay, this is 
based on the strength of'previous returns. The following magnitudes �e · 
c:educed : July 1 5th -1 2 . 2 ,  July 30th -12.4, Aug. 15th -12.8, Aug. 30th -13.2. 

The latter two comets will require large telescopes to be seen. 
COMET KOHOUTEK 1 97)f - continuation of the preliJainary report in 

Bulletin No. 3 
No. of 

� � Obs. � 
0 

Jan 4 3 . 1  3 2.9 
5 4.0 2 2.0 
6 3.6 16 1 .2 
7 3.7 13 1 .6 
8 3 . 7  16 3 . 1  
9 3 . 9  1 6  2 . 3  

1 0  4.4 1 1  4.3 
1 1  4.3 19 4.8 
1 2  4.5 6 4.8 
1 3  4.4 1 8  5.1 
14 4.9 6 1 .4 
1 5  5.0 8 3 . 1  
1 6  5.5 3 6.3 
1 7  4.8 5 5.8 

No. of 
Obs 

3 
2 

1 2  
1 0  
1 2  
1 4  
1 0  
1 3  

5 
1 4  

4 

4 
3 

3 .  

No. of 
� Mag Obs . � 

Feb. 1 7.4 
2 7.8 
3 7.8 
4 7·. 7 
5 6.8 
6 7.5 
7 8 . 9  
8 9.0 
9 8.0 

10' 8.3 
1 1  9.,3 
1 2  9.0 
1 3  9.0 
1 6  8.4 

2 
6 
6 
6 
1 
2 
7 

9 
2 

2 

4 

0 
o. 1 

0.25 

0.5 
0.5 

0.4 
0.5 

1 .5 

4 1 .25 

No. of 
Obs. 

1 

1 
1 

3 
2• 

1 



4. 
Comet Kohoutek 197)f. (Continued) 

1 8  "4.9'
. 

5 . 2.6 4 1 8  7.8 .. 1 1 .0 
' 1 9  5.2 33 3.2 24 19  8.9 2 0.75 1 
20 5.4 12  2.8 6 22· 9.5 "1 0  
21 5.4 7 3.0 4 23 8.6 3 0.75* 1 
22 5.8 7 3 .0  4 24 8.9 2 0.5 1 
23 5.9 15 0."9 5 Har. 3 9.8 I - -

24 6.0 23 1 .6 1 5  1 1  9.0 1 
25 6.1 1 5  2.0 7 1 3  9.0 
26 6.3 6 2 . 1  5 1 4  9.2 
27 6.6 2_ - � . 1 5  9.1 .1 
28 6.0 1 - - 21 9.8 
29 6.9 6 2 . 0  1 22 10.0 1 

-· -. 

30 6.5 3 1 .5 
31 7.3 3 0.5 1 * anti-tail 

Observers contributing to the above report were : 

G.E.D. Alcock; M. Aloisio; P.M. Andrew; J. McBain; C. Batten; D.E. Beesley; 
Sir John Blagdon; J.E. Bortle; T .  Brclstaff; D.M. Brierley; J.T. Bry:m, Jnr; 
S.F. Burch; J • .A. Burger; H.T. Burgers; S.D. castle; M.L. Clark; P. Clayton; 
R.E. Cole; A.C. Curtis; P.B. Doherty; L. Ferguson; D.H. Frydman; 
M.J. Gainsford; M. V. Gatin; M.D. Hamilton; W. Hannaford; M. Ha.ther; 
T. Haymes; S.R. Heathcote; C. Henshaw; I.D. Howarth; A.F. Jones; M.V. Jones; 
F. de Jong; D.R. Keeby; A. Kemp; A.G. Le Moeur; J. Lewis; G. Lindsay Jones; 
P. cyon; P. Hacdonald; P. Madej; V. Matchett; S.W. Milboum; ·· G. Montgomery; 
T. Molseley; T. Murtagh; J.W. Napper; H.C. Nightingale; M.F'. Pace; 
R.W. Panther; A. Payne; R.D. Pickard; Dr. T.W. Rackham; C. Raebum; 
J. Roberts; J.H: Rogers; D.A. Rothery; J.D. Shanklin; . D. Shevelan; 
Dr. D.A.R. S:iliUllons; K. Silnmons; · D:J. Stanier; P. Stevenson; K.M. Sturdy; 
S .  Szczyrbak; G.E. Taylor; M.D. Taylor; G.D. Thompson; A. Thomas; 
P.J. Wheeler; D. Whitehouse; R.H. Whittons; T.H. Why; A.A. Verschraegen; 
P.J. Young. 

It is intended to issue a special Bulletin later this year giving details 
of each individual .observation. 

COl-lET BRADFIELD 1974b 
Bill Bradfiel�'s second comet, 1 974b has been wide� observed since 

disc.overy in February and achieverl a. magnitude of 4 shortly a.f'ter perihel�on. 
Features oi tile comet have been the intense central condensation.and a broad fan-
shaped tail. A report will be issued in the next Section Bulleti.� - in the 
meantime, the comet is still visible although it had faded to r.;agnitude 1 0  by 
the end of May. The fol-lowing elements and ephemeris will enable observers 
with sufficient aperture to continue their observations : 

Date 
1974 ET 

Oh 
Jun. 2 

1 2  
22 

Jul. 2 
12  
22 

Aug. 1 

T 1 974 Mar. 18.3564 E.T. 
0 w 333.1301 

Q 143.0372 
i 61 .2899 

1 950.0 

R.A. (1 950.0) · nee. 
h m 

1 4  25.5 
14 35.4 
14 44.34 
14  53.54 
i5 03.14 
1 5  13. 1·8 
1 5  23.66 

0 
+78 36.1 
72 58.1 
67 38.2 
62 34.5 
57 47.0 
53 16.0 

+49. 02.5 

q 0.503194 AU 

e 0.999733 
(Dr. B.G. Marsden - IAUC 2667) 

6 

1 .490 

1 .  778 

2.082 

2.411 

r 

1 .61) 

1 :923 

2.21 7 

2.498 

Hag. 

10.9 

12.1 

13.0 

13.9 
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MAGNITUDE ANOMALIES IN Dll'FUSE OBJECTS 

Following the advent of this project (Bulletin No. 3),' the underlisted 
estimates �ve been received. 

Object 
NGC 221 

224 

598 

R.A. (19$0.0) Dec. Mag. 
h m o 

00 40.0 +40 36 9.0 
7.5 

00 40.0 +41 00 5.3 

Aper. 

50mm 
1 1 4  

so 
. 30 
30 

X 

1 0  
4:> 
30 

Observer NEIM 

6.0 

5 

.s. 

1 039 
1912 

(M32) 

(�i31 ) 

(M33) 

(M34) 
(M38) 

01 31 . 1  

02 38.8 
os 25.3 

4.5 
+30 24 8.0 

9.0 
+42 34 5.5 
+35 4fr .. 7 .8 . 

" 7.0 
+21 59 9.0 
+34 07 5.8 

6.0 

1 00  
30 
so 
30 

8 
8 

31 
8 

m·· 
8 

"73 
1 0  
8 

1.0 
1 0  

8 

RB 
PJM 
PJM 
JL 
JL 
JJ. 
JL 
RB 
JL 
PJM 
RB 
JL 
RB 
RB 
JL 
RB 
PJM 
RB 
JL 
JL 
JL 
PMJ 
JL 
JL 
JL 
JL 
JL 
JL 
JL 
PJM 
p,JM 
PJ"M 
JL 

5.a·  · · 
5 

1 952 
1 960 

1976 
2099 

2168 · 
2287 
2323 
2392 
2392 
2440 
2682 
3031 

3034 

3242 
3587 
3623 
3627 
4594 
4736 
$024 
5055 
51 94 
5272 

6205 
6341 
6779 
7092 
7654 

(�11 ) 
(M36) 

(M42) 
(M37) 

(M35) 

(M41 ) 
(1150) 

(M67 ) 
(M81 ) 

(M82 ) 

(M97) 
(M65) 
(H66) 
(M1 04) 
(M94) 
(1153) 
(M63) 
(M$1 ) 
(MJ) 

(M1 3) 
(1192) 
(M57) 
(NJ9) 
(M52) 

05 31 .5 
05 32.0 

05 32.9 
05 49.0 

o6 05.7 

o6 44.9 
07 00.5 
07 26.2 

07 39.9 
08 48.3 
09 51 .5 

09 51 . 9  

1 0  22.3 
1 1  12 .0  
1 1  16.3 
11 1 7.6 
12 37.3 
12 48.6 
1 3  10.5 
1 3  13.5 
13 27.8 
13 39.9 

1 6  39.9 
1 7  15.6 
1 8  51 . 7  
21 30.4 
23 22.0 

-b.S 25 4.5 
+32 3'3 7 .o 

6.5 
+24" " "20 8 .8?" 

-20 42 
-08 16 
+21 01 

-1 8 os 
+12 00 
+69 1 8  

. 4.3 
.s.s 
7.5 
7.5 
8.0 
9.7 
7.0 
7.0 
7.5 

+69 56 8.0 

-18 
+55 
+13 
+13 
-1 1 
+41 
+18 
+42 
+47 
+28 

8.5 
23 7.5 
18 1 1 .0 
23 8.3 
1 7  7.6 
21 8.0 
23 7.0 
26 7.5  
17  8 .0  
27  10.5 
.38 6.0 

6.0 
6.0 

+36 33 
+43 12  
+32 58 
+48 1 3  
+61 20 

6.5 
4.3 
5.7  
8 .0  
6.0 
7.1 

1 1 4  
50 
30 
so · 
so 
30 
so· 
30 
so 
30 

150 
100 
1 1 4  
30 
30 

150 
30 

1 50 
150 
150 
50 
so 

1 1 4  
150 
1 SO 
1 50 
150 
30 

100 
150 
150 
50 
50 

1 1 4  
50 
25 

OBSERVERS :- R. Billington; J. Lewis; P.J. Madej. 

1 0  
8 

1 0  
8 

48 
31 
45 

8 
8 

48 
8 

48 
48 
48 
30 
30 
45 
48 
48 
48 
48 

8 
31 
48 
96 
55 
30 
45 
1 5  
5 

PJM 
PJl-1 
PJM 
P�i 
RB 

5 .• 9 
5 
6.0 

§·�& 
5.4 

6.0 
5 
5 
s 

5 
4.5 
4.5 
4.5 
4.5 
5.6 
s.o 

5.6 
5.6 
5.6 
5 
5.6 
5.6 
5.6 
5.6 

5.4 

ABBR:- Aper - aperture. x - magnification. NED! - Naked-eye limiting 
magnitude. 

ANNULAR ECLIPSE AND KOHOUTEK 

A very interesting item concerning the annular eclipse of Decanber 24th 
in Columbia has been communicated b,y Karl Simmonds, one of our American members . 
In his letter he describes the trip made by Patricia Rogers , Norman McLeod, 
Chuck Vaughn, Kathryn Mc-J�Jkin-Brown, Richard Sweetsir and himself. 

The expedition went first to Bogota, where an interesting visit was made 
to the Planetarium, which was showing a Kohoutek programme .  From there 
it was a trip to the mountains east of Bogota. The eclipse was observed from 
here for nine minutes and forty-eight seconds , during which time Kohoutek kept 
well hidden. It escaped the naked eye, 7 x .SOmm glasses and a 4� inch RFT 
with circles. 
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Annular Eclipse and Konoutek (Continued) 

After the gclipse some of the members continued on to the Amazon river 
to a latitude 5 South. . It seemed a �opefUl location from which to find 
the elusive Kohoutek, but ·.for the expedition it was not to be. On tpe day 
o.f perehelion it was not visible ip the daylight sky, and on the 29th. Richard 
Sweeisir saw nothing brighter than second magnitude down to the western 
horizon. 

Our friends are to be congratulated on this fine effort, which I 
understand gave all the party their first glimpse ·of the Magellanic Clouds -
it was not all in vain! 

BULLETIN - 2£ Bulletins 

· �hose of you who· unfortunately missed the previous issues can still get 
copies of Issues 2 and 3 by sending an s.a.e. to the Edit�r. Copies of 
number 1 are not available� but should there be a demand I could get copies 
done. 

' .  
,, " 

.., . 
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JANUARY 1 975 

Editor : 
A.P. Stephens , 
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With the way that things are in the world at the moment it is 
very difficult to wish ariyone all the 'best during 1 975, and actually 
believe that it .. �ould mean anything! However, astronomically speaking 
this year presen£s, as much as � other, the chance of new discoveries and 
�he consolidation of existing theories in the light of fresh evidence -
or indeed the proof of the ·erroneous nature of some of our current beliefs. 
With this in mind I wish you well for the New Year, may it bring new and 
exciting tliings for us all. 

MAGNITUDE ESTTIUTES OF DIFFUSE OBJECTS 

Some interesting correspondence, particularly from G.J. Hodgkinson, 
has arrived on the subject of magnitude estimates in diffUse objects. This 
theme has of course been running in the previous issues of I.S., but 
obviously people have much to say on the subject. 

Mr. Hodgkinson notes that there is a chapter in the book 'The 
Nature of Comets ' by N.B.· Richter (Methuen & eo .  1963) on the subj ect of 
changes in the brightness· of co�ets, which refers to this problem of 
magnitude estimation. · There are two useful references quoted :-

Investigations of the brightness of comets, part 1 by 
N.T. Bobrovnikoff, Contributions ' of the Perkins Obs . no. 15, 1 941 . 

Investigations of the brightness of comets, part II by 
N.T. Bobrovnikoff, eo.ntributions of the Perkins Ohs . no. 16, 1 942. 

This research has led' Mr. Hodgkinson to draw up the following table 
which g:i,v�s us a clear insight. in.to the variety of factors which come into 
play when we are dealing with estimates of such tenous objects. The ratio 
in which these factors act is at variance with each observer, but the clear 
definition of some general rules might be to our advantage. 

The table follows :-
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FACTORS INVOLVED IN MAGNITUDE .FSTIMATES OF DIFFUSE OBJECTS 
A. THOSE IN C<.l>IMON WITH Y.ARIABLE ST� WORK (q.v.) 

Comparison Stars : ne·�e�s..;-· Sffect:i.rig speed and accuracy, 
brightness--the brighter the comet the further one will 

probably have to look for comparison stars. 
If fainter than mag. 9 they may be difficult 
to find. · 

number, al ti �uc;le, colour. 
. .. ·-

Physiological: · differen�es in · eye sensitivity · 
··_· 

·. whether direct or aver�ed vision is employed;' the latter 
bein� ��l"l--�lJ..SC������e to error, 

B. THOSE ARISING FRGi INSTRUMENTS USED. 
Aperture :  the observed magnitude decrease� with .inc��ase in 

aperture. Bobrovnikoff: a correction to 
observed magnitude of a comet (to correct to 

·. - a standard aperture) increases numerically 
with the difference in the size of the 
instrument by 0.17mag per inch of aperture 
(and can amount to Jmag or so). Sharp 
breaks in the magnitude curve arise from 
change of instrument. 

Limiting Magnitude : for comets is about 2mag higher than for 
stars and this may give rise to error near 
the threshold of the instrument. 

Magnification: Increase of magnification ·�lute's the extended 
image more than point images. Hence lowest 
possible magnification used. 

angular size of comet--q. v. 

C.  THOSE ARISING F'ROl-1' MEI'EOROLOGICAL & . OTiiEif OONDITIONS 
Background luminosity: a bright background will dim a comet more 

than a star (also reduce app�nt size) by 

Atmospheric Extinction: 
. . 

an amount that may depend on ·physical 
properties of the comet�-whether condensed or 
diff:use J size et.c. Bobrovnikoff and· previous 
investi.gators found strong c·orrelation of the 
Moo� and departure.s from compute.d curV:es (or 
fluctuations )  in some comets·. 
corrections are based on observations of 
stars-xi� 'gliarantee that the ·same fonnula.e 
are applicable 'to comets. BObrovnikoff 

.found nothing on this problem but the 
observations of nebulae. by ·Wirtz (j923) 
revealed an appreciable diffePence between 
the extinction of light shown by stars and 
the nebulae. Bobrovnikoff quotes cases where 
observers who allowed for extinction obtained 
much greater brightness than the ones who 
made no allowance .  

Local Condition: Industp.al smoke, haze etc. . . 

Altitude-- at higher altitude ��ets appear much brighter. 
. -

D. THOSE ARISIN.G ·¥ROM PHYSICAL STATE OF cPMET 
Angular size :' 

Shape·£ 
Brightne·ss 
Condensation· 
Phase Angle 

depends on instrument used; heavy relation 
with derived magnitude . 
Variations �ay -�ause obscure. errors. 
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COMEI'S IN 1 973 

Of those comets from previous years still visible in 1 973 observations · 
of Comet Kojilna, 1 972j were reported in Bulletin No. 2 (A�t 1973 ) .• 

Other comets for which observations were reeeived were : · . 
. . ·eoina Tail 

Date U. T •. Mag. diam. Lgth. p.a. · Des'cription Observers 

P/Kearns�KWee 1971c 
1 972 

. .  ' ' 0 

Dec 2.96 14.5 0.3 1 270 
1 973 
Jan 9.01 13.9 
Sand�e 19'72h 
1 973 
Apr 7.03 13.7 ' 

J'Utl 30.01' 13.5 

Jul 1 .00 13.5 
Sept 20.4 13.2 

Sept 26.95 14.0 

0.25 
o.5· . 

As Jun. 30 
1 .  Nil 

0.25(cent) Nil 
o.67(outer) -

Coma heavily cond. HWL:NW 

GHR:HLW 

Strongly cond. MJH:RLW 
Inner · coma moderate 
cond: Faint shallow 
outer coma RHS 

·Rather· dense circ. 
NW 

coma. 1-lo conO.. JEB 
Cond. inner coma 
Outer coma faint RLW:RHS 

Observers : Dr. R.L. Waterfield, M.J. Hendrie, G.H; Rutter; R.H. Souti1, 
.

. N .  Wood {Woolston, 1 5cm lens f/4.5 Photo) 
J.E. Bortle (Stormville, New York; 32cm:�/5.6 spec .x8�; x146) 

During 1 973 fifteen comets received designations, eight of them being new 
comets. Also observed were the comets P/Eocke (which did not receive a 
designation as it was observed at aphelion in 1 972) and P/Schwassmium-Wachmann 
( 1 ) wJU_ch experienced � outburst in. July. 
Heck-8ause 1973a was discovered on 1 973 Jan. 1 1  .1  by Andre Heck and Gerard
Sause with the 60cm f/3.5 Provence-Liege Schmidt telescope. The comet ·was · 
diffuse with central condensation, magnitude 1 2 ,  and had a short tail. Although 
past perihelion the comet maintained its magnitude. well and a .few obs.ervatj,.qns 
were .obtained by the scg�1on: Tail 
Date U.T. Mag. diam. Lgth , p.a. 
1 973 ' 0 
Feb 10 .• 01 1 1  .9 0.5 2 200 

Feb 

Feb. 

l<'eb 

21 .91 

24.96 

26.86 

1 2.4 0.3 

1 

5 1 50 to 
210 

Description 

Highly cond. 
coma. Bro'ad 
fan tail • . · 

Highly cond. 
coma. Broad 
fan tail. 
Well cond. 
coma 
Mod. Cond. 
coma elong 
ii1 p.a. 1 70 

Inst. 

15cm . 
f/4.5 

1 5cm 
f/4.5 

25cm 
x40 
1 5cm 
x48 

, , 'x72 x1 92. 

Obse;rvers 

BLW:NW 

RLW:IMP 

SWM 

KS 

A photograph by W.E0 Pennell on January 27 sh6ws a broad fan-shaped tail, 
5 1  long in p.a. 205 • 

Observers: Dr. R.L. Waterfield, 1.11. Purcell, N. ·wood (Photo), 
S. W. Milbourn, K. Sturdy (Vis. } . 

Dr. B.G. Ma.rsden calculated a parabolic orbit based on· 133 observations 
Jan 4 to Apr 5 (a pre-discov.ery image was found on a sky�patrol plate by 
M. Koishikawa, Sendai Municipal Astronomical Observatory) : · · 

T 1972 Oct 5.4�52 El' w 346?2172 
0 175.1 760 1 950.0 

·q 2.510799 AU i . 138.6334 
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P/Tuttle-Giacobini-Kresak 1 973b was recovered by Dr. E • .  Roemer and J.Q. �tta 
on 1 973 Jan 8.37 using the Steward Observatory's ' 229cnr reflector on Kitt Peak. 
The images were w�ak and of mag. 21 approx. The apparition was notable 

·for the major outbursts which occurred :itl late Mey and ear],y July. Observa
tions of these outbursts were given in Bulletin No. 2 (August. 1973). To 
illustrate the behaviour of the comet during this return; the' following 
magnitude estimates have been. culled from tbe IAU Circulars and from 
observations' received by the· ·section: 

. 

Date Mag. Op_server 
1 973 
July 10.0 9.5 R.L. Waterfield 

10�3" 8.9 . A. Jones 
10.9' 9.4 . M. Antal 
10.9 8.8 M. Antal 
1 1 .3 8.9 A. Jones 

' 1 8.4 10.5 . D. Seargent 
19.3 10.6 . A. Jones 
20.4 10.5 D. Seargent 
21 .4' 10.5· . D. Seargent . . 

. 24.1 ' 1 1  . 1  J.E. Bortle 
25., 1 1  .3 J.E. Bortle 
30.1 11 .5 · ,-· J.E. Bortle 
31 . 1  15 D. Latham 

. .  
..-· 

Although one of the smallest members of the short-period c.omets, these 
outbursts represented � increase in _intrinsic brightness of 10,000 times, 
by far the greatest .ever recorded for any-comet• . 
. . . . . . 
P/Wild 1 973c . Originally . discovered by P. \'lild, · Berne in 1 962., this comet was 
recovered by Dr. E. Roemer and J. Q. Latta on 1 973 Jan 8.3 using the Steward 
Observatory's 229cm reflector on Kitt Peak. The comet was recorded as a 
small spot, only slightly cometar,y ib appearance. AS this was the first 
r.et.urn aft�:r discov�ry, the prediction by B.G. Marsden was uncertain to about 
·one ·week with regard to T'"but the recovery position indicated a correction· by 

T of onlj- -+Od. 75. · The· comet remained very faint and no observations were 
optained bY,. the Sectio�. 

P/Swift-Ge�els 1 973� an·1 973 Feb. 8.3 and Feb. 9.3, Dr. T. Gehrels found a 
1 9th magnitude comet on plates exposed with the 1 22cm Schmidt telescope at 
Palomar. Parabolic'motion 'did not fit the observations aild' it was first 
assumed that the comet was 'a new short-period object. As observations 
accrued, it became clear that the comet was identical with P/Swift 1889 VI 
which had passed through nine revolutions before being re-detected. The 
following elements by Dr. B.G. Marsden show that the comet was more than 
5 month:? past pe�ihelion when located:· 

T 1 973 .Aug 31 .089 

(I) 84�400 .. . 

0, 31.4.035 . 1 950;0· 
i. 9·.251 
q 1 .3?385 AU 

EPoch 1973. Feb 7.0 
e 0.69222 
a 4.39869 

.·. 

n° 0.1o68jo·· 
- . 

P 9.23 yrs 

Conditions at the ·�ext .ret� in 1 981 approx:i.mate to those in 1 889 
when the comet WaS seen ·at ' 1 1 th magnitude . 

'fYpe 

Ph 
:Vis 
Vis 
Ph 
Vis 
Vis 
Vis 
Vis 
Vis 
Vis 
Vis 
Vis 
Ph 



Kohoutek 1973e Not to be confUsed with 1.973f, this comet was disc9vered ,by 
Dr. L. Kohoutek, Hamburg Observatory, Bergedorf, on 1 973 Feb. 28�0;. The. 
comet was diffuse with 

·
condensation, mag. 14� Using 27 observations, Feb 28 

to Sept 22, Dr. B.G. Marsde� calcula.ted th� following elementsi The mean 
residual was 1 n. 55 and perturbations. by. all planets were included :. 

T 1 973 Jun. 7.1817 E. T ., 
e 0.998739 
q 1 .382022 AU 

1 973 
Mar. 5.90 

. . . 8.95 
'22.85 

J\pr 6.90 

Mag. 
14.0 

14.0 
14 
14.0 Nil 

w 74�8585 
0 . 164.1 1 84 
i 121.6o45 

Inner coma 1511 diam. 0 

Cond. inner coma 20" · diam. 
Outer coma very faint and 
diffuse. 

-

1950.0 

· Observer 
' RLW 

RLW:IMP 
RLW:NW 

MJH:RLW 

Instrument : 1 5cm f/4.5 Observers : Dr. R.L. Waterfield, G.H. Rutter, 
· I�M. Purcell, M.J. Hendrie, N� Wood 

Kohoutek 1 973f Discovered by Dr.. L. Kohoutek on plates- exposed at the Hamb1.1rg 
Obs�rvatory, Bergedorf on 1 973 ·Mar •. 7.87 and Mar. 9.86, the comet was a 
centrally condensed object of magnitude 16. Preliminary elements showed that 
the comet would have a small perihelion distance at the end of -the year and 
would likely become a bright. naked-eye object. It is unfortunate that a magnitude 
formula derived to approximate the behaviour of the comet as photographed with 
large reflectors during the early -faint ·stages was �rapolated fo�ard to yield 
an -incredible -10 at perihelion and even more unfortwlate that the press and 
general public seized upon this -as an absolute fact, thus causing the furore 
that we all remember. Magnitude pred.:i:ct:i:ons based on 'more usual £omulae gave 
a maximum of around -3 and it appears from Sk:ylab observations that -2 wa.S in 
fact achieved for a few hours around perihelion. Even so, the comet i'aded 
much more rapidly than its pre-perihelion behaviour ootild have suggested and the 
magnitude was down to + 3 or below by the time it was observable in the evening 
sky -oi' Janua.rY 1974. Notwithstanding this, almost 600 -observations were 
received by the Section-, more than' the bri.'ghter Bennett in 1970 - a result of 
the brighter stages being visible in tile evening sky. In order to report' these 
observations within the space available it is necessar,y to condense the 
descriptive text and the following abbreviations have been employe�: 

a.v averted vision 0 .  m. moo.erate 
b. broad n. narrow 
br. bright nuc nucleus 
c coma ph photo 

- con condensed sl slight 
cond condensation sm small 
ctl central st straight 
d diffuse str strong 
def defined sus suspected 
f faint t tail' 
el .=Jlongated V very 
1 large w weak 
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1973f 

Date U.T. 
1 973 
Sep� 30.4 
Oct 1'·.U· 

6.4 
10.8 
16.2 
21 .2 
21 . 2  
24.2 
24.4 
25.2 
25.2 
2Sco4 

25.7 
25.8 
26.2 
26.8 
27.2 
27.2 
27.4 
27.6 
27.7 
29.8 
30.2 
30.2 

Nov 2.8 
4.4 
5 •. 8. 
6.2 
6.?. 
6.2 
6.2 
6.2 
6.4 
7.2 
7 .  7 . 
8•4 
8.7 
8.8  
9.3 
9.8 · 

1 1··. 2 
1 1 . 2  
1 2 . 2  
13.2· 
14.2 
14.3 
15.2 
15.8 
15.8 
16.2 
1 7. 1  
1 7. 1  
1 7. 2  
1 7. 2  
1 7. 2  
1 7 . 2  
1 7. 2  
1 7 . 2  
1 7.8 
18.1  
18.2  
18.4 
18.7  
1 9.6 
19.7 

Coma Tail 
l-iag. diam. lgth 

I 0 
1 0.2 2 Nil 

· 10.0' .. 1i-'2 Nil' 
9.9- 1 . Nil 
8.8 0.4 NU 

10+ .1 .Nil 
8.5 5 Tr . 

10 1 Nil 
9.0 2-3 Nil· . 
8.6. 2.5 Tr . .  
8.3 4 -:--
7.8 1 .5 0.02 
8.5 2·.·2 ·0.07 

9.0 - -
8.0 1 Nil 
8.5 4 NU 
7.5 0.3 -
7.7 1 �5 0�05 
8 6 -
8.3 2.8 O.J 2 
9.5 . . - -
9.0 - -- -
7.9 1 .5 Tr 
8,8 2 -
7.4 . 8 .-
7;1  1 -
8.4 5 Nil 
7.0 0.9 -·· 
7.5 1 .5 0._2-5 . 
7.2  3.5 -
8.3 - -
8.4 4 o-.1 2  
8.2 .6 :0.1 

. 7.6 4 0 . 25 
- - 0.12 
8 - -
7.6 3•6 . 0.2 
8.6 - Tr 

. '6.8 1 +  -
6.4 10 . . : · o.5 
6.9 2 · - ·o� 1 · 
7.3 - -
7.8 ·2. 0 . 1 7  
8 .. 6 .  -
8.3 ·- . . -
. 7 .8 '8 -
6.9 1 0  . -
7.8 6 -
6.7 3 0 . 1 2  
6.5 1 +  -
7.4 - -
7.0 - -· 

5.5 - -
8.1 2 - -· 

8.0 2.5 0.15 
7.2  8 -
7.8 2.5 0 . 1 7  
6.7 0.9 0.03 
7 - Tr 
5.6 - -

. 6 0.25 -
7.5 8 0.1 7 
6.8 1 .3 0.17 
7.5 - -
7.7 - 0.13 
6.8 - -

p.a. Description Aper. X Obs . 
0 nun 

v. diffuse. No ctl cond. 200 80 KS 
, · sm. d. c .  'No ctl' qond or nuc 200 56 J.EB 

• r · Circular c .  Sl .  con. 200 56' JEB 
- " so . 1 6  FdJ 

w .  cond, No nuc .  · 150 60 'PMA 
285 . . w •. cond; sds. !luc . 100 25 GEDA 

sl. ctl. cond. sus. nuc 300 80 PJY 
d. no cond, . .. . 300 96 IDH 

280 .. sus. sm. cond. 80 1 5  J.EB 
d. mod, cond. . 16o so AGL 

285 Inner c 35" diam. 150 Ph BGL:NW 
280 El:.modo'c·on.c • . No ctl. cond. · 80 1 5  JEB 

13th mag. nuc. . 320 88 J.EB 
d.c. sl. cond. 31 7 86 AJ 

- 1 27 1 6  M9 · 
d. sl. cond. 160 59 AGL 

- 50 1 6  FdJ 
gas Inner c .  35" <lj,.am. ]50 · Pp. GHR:RLW 

- - 200 30 ·GEl' 
280 . No def •

. 

ctl. cond. 80 1 5  J�. 
- . mod. ctl. cond. 2so TWiJW -

. ·- d,c. mod. cond, 31 7 86 AL 
- - 127 16 MC 

d • . 
' 1 20 20 DMB ' nuc. ' with a.v. so 7 SL -

- so 1 6  FdJ 
sl. con. 100 14 KS 

- 50 .. � 1.6 FdJ. 
285 Inner c. 3511 diam. 1'50 ·. Ph RLW:IMP 

v. con • . f� nuc . sus. 254 '48 PBD 
- 50 7 PC · 

270 . mod. con. -etl. cond. 0' .5diam300 ' 96 IDH 
290 sm. s�r. ctl. cond. 100 25 GEDA 
295 El. c •

. 
cond.offs.et. to sunward 80 1 5  .J·.EB 

270 No. nuc . 1.05 - RC - 105. 40 .. GT -
280 Et. c .  with v.d.· edges . 5Q . .  1 0  JEB 
290 

-
-

285 

-

285 
280 

270 
287 

235 

d.c. str. cond. 

ctl. cond •. 

-
. -
-

str. ctl. cond. 
El. c. str. ctl. cond. 
c. evenly d.· . 

. -

... . . 

mod. con. to sunward side 
-

mod. con. offset 
-
-

c .  el. in p.a. 280° 

31 7 
·50 
so 

- 127 
. 30 
300 
16o 

50 
80 
so 
80 
65 
50 
so 

120 
v.d. with f. cond. 63 
str.ctl.cond. el. in p.a.2&f 300 
f. nuc. oeg. 10. v.f.t. 300 

- 70 
str.ctl.cond. sus.nuc . 300 
No cond. or nuc . 60 
d. some ctl. cond. 1 27 

- so 
d. no t, or nuc. seen so 
nuc .  sus. 160 
Intense nuc. 5" diam. 50 

- 50 
d.c. str.con. nuc. sus 78 

- 105 

86 AJ 
7 FdJ 

1 0  MH 
1p MC 

8 TB 
80 PJY 
50 AGL 

7 PC 
1 1  .RWP 

7 SL 
1 1  RWP 

. .  20 MC 
1 6  FdJ 

7 PC 
21 JCB 
so JMcB 
80 SFB 

200 JHR 
1 2  AAV 
80 PJY 
30 MVG 
72 PAM 
1 6  FdJ 

7 HTB 
so AGL 
10 JEB 

7 SMcM 
- AJ 
40 GDT 
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Coma 

Date U.T. Mag. diam 
1973 
Nov 20.2 8.4 2 • .5 

20.2 8.3 
20.2 2 
20.2 e.o 2 • .5 
20.2 6.2 6 
20.2 7 • .5 8 
20.2 8.o ... 
20.2 7.2 
20.2 7.6 2 · 
20.2 1.5 7 
20.3 7.7 4 
20.4, 6.7 2 
21 .2 8 8 
21 .8. 6.2 3 
22.2 7.2 8 
22.6 7.6 
22.6 6.8 
23.1 6.3 
23.7 8.1 
23.8 6.2 .3.5 
24.1 
24.2 6.4 . -
24.6 6.4 
24.7 8.5 6 
24.8 6.1 3.5 
25.4 7.7 
25.4 5.7 3.5 
26.2 6.8 3 • .5 
26.2 6.8 2 
26.2 6.7 2 
26.2 1 
26.2 6.5 8 
26.2 6.7 5 
26.2 6.8 4 
26.2 6.7 
26.2 5.0 0.25 
26.2 4 
26.2 6.5 4 
26.2 6.5 5 
26.2 6.0 . 1$  
26.2 6.3 
26.6 6.2 
26.8 5.9 4 
26�8 5.2 7 
27.2 5.6 1 3  
27.2 7 .o. 3. 
27.2 5.6 5 
27.2 5.5 
27.2 4.3 
27.2 6.4- -
27.2 6.3 5 
27.3 5.8 
27.3 8.2 
27.3 6.0 
27.3 5.8 
27.3 7 
27.3 6.0 8 
27.6 6.9 

. 28 .. 2 6.7 1 .1 
28.2 5.5 
28.3 5.6 
28.8 5.7 4.5 
29.3 6.3 
29.3 5.0 2 
29.8 5.7 4.5 
29.8 5.0 6 

Tail 
Lgth 

0 
0 .. 1 7  
0.13 
0.27 
0.17 
0.1 
0.17 

0.25 
0.17 
0.17 
0.2 

. 0.5, 
Tr 
o.s 

0.3. 
0.45 
0.03 
os 

. 0.2.5 

0.5 
0.25 
0.3 
0.3 
0.05 
0.-25 
o. 1 7  
0.3, 

0.02 
0.3 
0.07 
0.4 
0.67 
? 
? 

. 0 .. 5 
- -
0.67 
0.3 . 
0.67 
- . .  
0.3 

0.3 

sus 
? 

Tr 
·0.03 
sus 

0.6 

0.75 
0.4 

p.a. Description 
0 

290 str.ctl.cond. No. nuc. 
28.5 c.el. towards t. 

... 

285 str.ctl.cond. c.al. 285° 
c.  teardrop shaped 

• 27.5 mod.con. no nuc. 
d. 

str.ctl.cond;. 

290 well cond. Edges d.· 
275 mod. cond. No nuc. 

.. ·-
275 mod.cond. nuc.sus. 

• 290 d.c. str. cond. 
- . . Well defined 

. . 

280 

.- . 
--- Well con. nuc. 
320 str.ctl.cond. c.el 

Fan-shaped t. -
·, Nuc . meg. 1 2 . 

-

280 
280 
280 

280 
280 
285 
2_80 

-
·28<:>. 
280 

-

280 
280 

280 

280 

270 

280 

.... 

str.ctl.cond. El.c. Fan.t. 
c.el.towards tail. str.con. 
c.el.tovards .tail. 
c.el.towards tail. 

str.cond. t.fan with spikes 
mod.cond. c.el. in p.a.285? 
str.ctl.cond. c.el(P.a.280° ) 

·- . 

. c.el. · 
Fan. t. 5 '  wide. ctl�·cond. ·1 1 
Pear-shaped c. Mod.cond. 
Nuc . Sus.cond.- in t. · 

Short t. 
. t. seems bifurcate 

.:. 
ctl.c<?nd. c6 teaz:irop-shaped 
c.el � 280 t.slight .fan. -0 . 
c.el in 280 · t.fan 

t.br on north side 

c.el. mod.cond. st.t 

f.ctl.cond. 
Short t. 
c.el 
f. (London conditions 
No cond. 
d.c. str.cond. 

c.con. 

str.cond. 

7. 

.Aper x .  Obs. 
mm 

300 200 SFB 
300 80 AMS 
300 200 RWF 
300 80 PJY 
254 48 PBD 
160 50 AGL 
250 60 EM 
50 7 PC 
30 8 TB 
80 1 1  IMB 

1.53 46 TH 
50 10 JEB 

160 · 50 AGL 
65 20 MC 

16o 50 AGL 
78 AJ 

250 TW:JW 
120 21 JCB 
50 7 VM 
6.5 20 MC 
75 28 JMcB 
60 15  TB 

250 JW 
200 40 MVJ 
65 20 MC 
80 10 DPG 
50 7 KS 

300 80 SFB 
80 1 0  AMS 

300 80 RFW 
50 7 JAB 

1 60 50 AGL 
50 7 IDH 
80 1 0  PJY 
50 7 PC 
60 48 MH 

1 05 DARS 
153 46 TH 
80 1 1 RWP 
50 10 PBD 
6o· 120 PS 

250 TW 
65 20 MC 
50 16 FdJ 
50 1 0 PBD 
eo 1 0  PJY 
80 1 0  SWM 
50: 7 MJG 
4o .. 8 DS 
80 20 MDH 
80 1 1  RWP 
77 84 TH 

320 50 CRA 
6o- 120 PS 
50 1 0  MFP 
68. 1 0  DF 
50·- 7 DAR 
80 1 1  AJ 
80 1 0  DPG 
80 . - 10 JHR 
50 10 MFP 

127 16  MC 
50 7· SL 
50 10 RB 
65 20 MC 
50 16  FdJ 
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. 1 973f 

... Date. U.T. 
'1 973 
Nov 

.Dec · 

{ .  

--
' . 

. , 

.. -
·. 

-

30.2 
30".3, 
30.3 
30.4 
30.4 
30.8 
30.8 

1 .3 
1 .3 
1 .3 
1 .3 
1 .3 
1 .3 
1 .4 . 
1 .8 
2.2 
2.2 
�.�.3 

.2.3 . 
2.3 
2.3 
2.4 
2.8 
2.8 
3.4 
3.4· 
4.6 
4.8 
4.-8 
5.1 
5.8 
6•8 
6.8 
7.1 
7.8 
8.1 
8.1 
8.6. 
8. 7' 
8.8 
9.2 
9.3 
9.3 
9.8. 

12.8 
13.5 
13.8 
15.8 
15.8 
19.8 
20.8. 

. 22.1 
22.8 

Mag .  

5.9 
3.8 
5.9 
6.0 
-

5.5 
4.9 
6.4 
1 
5.6 
5.0 
5.2 
7.1 
5.5 
4.9 
6.3 
4.5 
6.) 
-

6.4 
6.0 
5.3 
5 .. 2 
4.8 . 
5.4 
5.5 

Coma 
diam. 

I 
6 
-
-

3.6 
2.6 
5 
6 
-

-

-

-

. . 

15x9 
-

4 
6 
4 
4 
6x5 
5 
1 .5 
-

3.6 
5 . 
5 
-

Tail . -

Lgth 
0 .  

-

0.9 
-

0.�8 
1 .0 
1 :0 
0.9 
- . 

0.25 
? . 
0.3 
-
0.17 
0 .. 7 
1 .0 

p.a. Description 
0 

Diff'use 
- v.dense. No nuc .  

' . .. 
-

280 -

_280 _ :str.con.c. Nu,c.cond. _6" 
- -. f I 

- Seen with naked-eye . 
, · . -

- 'J• . ... 

Short -tail. . 

275 . -
. Teardrop-shaped. Sus.-t. 

- . con. c.-
270 c.el. in p.a. 270 t.st. 

- - - " 

·' 

I 

. .  

. 

. . 

. 

.. 

: .. 
0.25 - c.el.in p.a� -280. str.con¥ 
o.5 . 280 c .pear-shaped, str.cond. 

- 0.17 .290 . · c.pear-shaped, mod.cond. 
- - No features-poor conditions 
o.r. :  . 210 ctl.con. diam-0 1 .5 
0.3 280 c.v.el. Str.ctl.cond. 
0.62 285 str.cond. Nuc.cond 511• 
1 .0 - - ' 

1 .0 - - · 

0.9 280 -

3.2 . . . 0.9 280 c.edges d. t.st. ctl.cond. 

.Ap� X 
mm 

50 7 
75 36 
59 1 
59 10 

329 88 
65 20 
50 1 6  
50 7 

250 ? 
60 120 

280- .  Ph 
254 48 
300 · 80 

5G 7 
50 16 
80 10  
60 13  
80 1 1  

320 60 
80 10 

320 80 
50 10 
65 20 
5b 16 
50 7 
50 10  

5.5 - 1 .0 - : - · . . 250 ? 
4.9 .. 5 
4.6 2.5 
5.2 -. 
4.5 -

4. 7 4.5 
4.4 1 .5 
4.9. -

4.3 . -

4.9 -

5 -

6.0 -

4.6 -

4.2 1 .25 
4.8 -
- 3 
- 1 
4.5 4.5 
4.5 4 
4.4 1 .2 
4.4 4 . 

4.3 -
4.0 4 
3.5 3 
3.3 3 
2.5 -

2.8 3 

2.0. 
1 .5. 

. 1 .0+ 
0.5 
1 .5 
2.25 
1 .5 
-

.: -. 

-
0.18 
1 .o 
2.5 
0.5 . . 
� 
0.1 . 
1 .0+ 

' 1 .0+ 
0.4 
1 :.0 
-

. . -
-

-

-

-

. br.ctl.cond. 
Hazy sky 

... 

-

-

-

- Nuc. visible in 1 1 5mra X45 
279 , t.narrower 

-

. t.seems .t'ainter than Dec 7-
Just vis. to naked-eye 

285 - �c. str.cond. . . 

290 sm.head compared to t.  
- - ' 

. ·- . . .  .. -· 

- sm.str.ctl.cond. Sus.nuc. 
- .Br.nuc • 

- - - . . . 

- ' .. - .. 
270 Intense ctl.cond. sus·;nuc. · 

- . 

-

- · 

- - -

0.5 . .  ; - . -
- -
- -

- � -
- .-

' . . 

- - . -

- ' 

Comet resembled 1 965 VIII 

. . 

-

130 16  
50 16 

120 21 
50 16 
65 20 
50 . 16 

1 20. 21 
50- , 16 

1 20 21 
50 7 
8o .. 1 1  
30• 8 
50- 1 6  
50 7 

300 80 
300 80 

65 20 
65 20 
50 10  
65 20 

120 · 21 
65· '· 20 
65 20 
65 20 

1 20 · 21 
65· 20 

. This list completes the pre-perihelion ·observations :received. Post-

Obs • 

DAR 
PJM 
PC 
JEB 
JEB 
MC 
FdJ 
PC 
FA 
PS 
WEP 
PBD 
RDB 
KS 
FdJ 
PJY 
MJH 
RWP 
DAR 
DPG 
SFB 
JEB 
MC 
FdJ 
KS 
JEB 
TW:JW 
MC 
FdJ 
JCB 
FdJ 
MC 
FdJ 
JCB 
FdJ 
JCB 
JMcB 
AJ 
GDT 
FdJ 
HCN 
PJY 
JHR 
MC 
MC 
JEB 
MC 
JCB 
MC 
MC 
MC 
JCB 
MC 

·perihelion._observations will .. be given in the-next Bulletin . .. The aperture and 
m�ication quoted is that-used for the magnitude estimates. ·The description 
is culled from observations with all instruments. · Lists of observers -names 
were

.
given in Bulletins 3 and 4. 



9. 

12.U! 
Dr. E.G. Ma.rsden, using 597 observations 1 973 Jan 28 to 1 974 March 16, 

calculated orbital elements tald.ng into account perturbations by all nine planets 
and yielding a mean residual of 1 11.�5. The 11original11 and 11i'uture" values of 
1/a are -+0.000020 and -+0.000533 AU- respectively: 

Epoch 1 973 Dec. 24.0 E.T. 
T 1 973 Dec. 28.43066 + 0.00002 (m. e . )  E.T. 
w 37�8238o + o.o001 1 
0 257.76560 + 0.0001 2  1 950.0 

i 14.30505 + 0.00003 
q 0.1424249 + 0.0000002 AU 
e 1 .0000078 :! 0.0000005 _1 
1/a -o.0000548 .! 0.0000032 AU 

COMET BENNEl'T 1974h 
Although Comet Bennett, 1 974h was expected to be a relatively easy object 

during the latter part of December 1 974 and in January 1975, it has not been 
positively identified since November 25. Magnitude 9 at discovery, it 
brightened a little during the next � or two but a rapid decline set in and the 
comet became large and very diffuse with low surface luminosity. Attempts 
were made at many observatories to photograph the comet during the latter part 
of November and since but no trace of the object has been recorded. 

It is obvious that the comet was undergoing an outburst at the time 
of discovery and but for this would have remained undetected. Whether the 
comet has disintegrated or become so diffuse to be below the limiting magnitude 
of the instruments used is a matter for conjecture. 

COMEr NOTFS FROM OTHER JOURNALS G .J. HOOOKINSON 

A new theory has been proposed to explain cometsr.1 outbursts. Previous 
theories have invoked an explosive release of gases or chemical reactions, now 
H. Patashnick, G. Rupprecht and D. Schuerman (Nature 250,313-314 July 26, 1 974) 
suggest that small pockets of a dense form of ice transform into ordinary ice 
as the comet approaches the sun, expanding and releasing energy as it does so, 
triggering the surrounding material into an outburst of activity. The difficulty 
of detecting Methane, C�

,
, in comets may be avoided by identifying its 

decomposition products �sulting from the action of solar Ly- radiation on the 
molecule. (J.H. Black, ibid, 248,319 22 March 1 974). 

The majority of articles that have appeared this year refer to Kohouteck 
1 973f, its behaviour has been the subject of many papers (e.g. D.A. Mendis, 
W.H. IP; ibid, 249,5.36-537 7 June 1974). A sunward spike had been observed 
on December 29, 1 973 and waving motions in the gaseous part of the tail occurred 
on January 16, 1 974. (New Scientist, 7 February 1 974, p.319). Optical emissions 
due to c2, c3, CN, NH?, CO and Na and radio emissions due to HCN, CH and OH were 
recorded. 13.L. Ulic.fi and B.K. Conklin (Nature 248,121-1 22, 8 March 1 974) 
detected radio emissions due to Methyl Cyanide, CHJ CN, from the central regions 
late in 1973. This complex molecule had previousJ..Y been detected in the 
interstellar clouds in the direction of the galactic centre, a fact that adds 
more weight to the interstellar origin of comets . Infrared observations were 
reported by M. Zeilik (Nature 248,120 8 March 1974). Rocket-borne Ultra-
violet observations were reported by C.B. Opal et al (Science 185,702-704 
23 August 1 974 and P.D. Feldman et al (ibid p. 704-707). Observations of the 
8th and Sth J�U8r,1, respectively, revealed the presence of an extensive Hydrogen 
halo-- some 1 0  lan from the comet. Similar haloes were discovered around Comet 
Tago-Sato-Kosaka in 1 970 and later that year around Comet Bennett. 

G.R. Hopkinson et al reported the presence of a dark streak running away 
from the head for 2.5° on exposures made on January 9 to 12, which they ascribe 
to the shadow of the head of the comet falling on to the tail (Nature 249,233-4 
1 7  l-iey 1974; also noted in New Scientist 23 M� 1 974, p.456).  A diameter of 
25,000 miles for the opaque zone is implied and mass estimates falls within the 
range expected for dusty comets. However, G.H. Rieke and T.A. Lee find from 
extensive photoelectric and infrared photometry that the nucleus is only 
10.15km in diameter and that the comet contains relatively little dust. 

Finally, review articles have appeared in 'Scientific American' : 
The Nature of Comets by F.L. Whipple, 230(2), 48-57, February 1 974; and in 
1Naturewissenschaften1 :  Physical Properties of the Comets, by J. Rahe, 61 (2) 
45-50, 1974. 
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Editor: 
A.P. Stephens, 
3.5 Stro.ud Road, 
PatchWa;v., 

· · Bristol, 
Bq1 2 '.5EN 

Wnen I.S. ·was fl�st 
.
produced;� it was lioped that i·t -�muld. provide a 

lively forum. for what the.w orld conside�a to pe a 'silent and lonely breed. 
As Editor, I am in a position to report that· so ·far: ·the itzyth of the silent, 
sentinel, comet;..sweeper· h� held �ock-ha.z-d. .: .. . 

Stan . .'and myself are
. 

ffu�g .. it .·a struggle to ;a.ise ·.enough niate�i- al for 
quarterly' issue, other than :run of. ·,i}fe �-.obseirvation81 �eports. In an 
attempt· to c�b i!�.s·;_ sta.n:. 4as. �;i�t�n �- Pi.�ce·,On hO!f. !le q·q��:t hunts, .called 
11My Way!'. . We hope . that others will :�ome forward. with .1itheir way". in future 
issues, if. not we· may see: U/S, · instead. of·. r-.s. · 

.· 
COME!' SWEEPnl'G ..: MY WAY' .by. . · .s.w. M:Ubourn · . -. . 

· Observers in general 'have. their own: pet ·methods· when comet-sweeping and 
it may be of interest to· put on. recor.d.:"my. wey!!: .in. the 'hope. 'that members of 
the. Section might communi:cate tt:their way!' for future fulletins .• 

Firstly equipment. My swe�p� is. �arried out with a 20x1 2gmm refractor 
and a 2.5.4cm reflector, both of- short -focus. field sizes are 2 .4 in the 
case of the refractor and 1 ° • .5 for the reflector. 'Ancillary e·q:uipment 
consists of Norton1s Star Atlas for use at the telescope together with Atlas 
Coeli: and the SAO star atl·as for further reference • 

· 

As I am situated abo�t half way .between two- towns and within 2 miles of 
Gatwick· Airport; i have ·.to contend wi'th a fair level

.
of reflected light in 

the s�- so only really transparent 'moonfree nights are utilised aDd .sweeping 
is .not· ciirried out below .30° altitude. 

.. . . . .  . . . . .. 



2. 

As soon as twilight has faded; the 20x1 2Clmm. refractor (which is alt
azimuth mounted) is us�tfto--s�gF: -v�cy-�l�lY..:between· aiimuths 240° and 300° 
and at an altitude of around 40 • · I MOrk :slowly back and forth at a constant 
altitude allowing the rotation of. the ' Earthftto bring fresh fields into view. 
A similar ogeration0is carried out on the occasions I sweep before dawn using 
azimuths 60 to 1 20 • · 

The 25.4cm reflector which is equatorially mounted is used in a different 
way in an effort to detect faint periodic comets near opposition. Sweeping 
is carried out during the two ho�s centred on midnight with t��_.telescope 
pointed due south$ A band of 40 centred on the ecliptic ,is' swept in 
declination - again the rotation of the Earth is used __ to present fr�sh fields 
for observation. As 40� is � wide an a.r<?. _to. cover properly- in one- session, 
I cov3r from the ecliptic to �g north �n one session and from th�_ecliptic 
to 20 south on the next. available n,ight..-�-.. _ - -. - .  _ . . . _ . 

_,. .. . - ... . 
When a nebulous object is detected it is checked against Nortpn and if 

necessary) Coeli and the SAQ. _ _ _ Over . .9.9% .. Pi_tll?._ __ ob.)ects' detected:· are identified 
in this wey S!ld the remainillg �ew nave-- to . dat� ·been-ellmiriated as- ·spm;-ious . 
It is amazing how real a spurious object due·to- s�ray light in'the optical 
system can look, and I am constantly on my guard against . .:5uch 'ghos� 1 •  My 
first step is to move the telescope to check if the object remains in the same 
place relati�e to the stars-;.·- Next, I change eyepieces to give a different 
magnification and finally I check With the alternative instrument. So far, 
all 'ghosts ' have been_.€u9c.essfully exorcised and I must admit that rrry method 
of sweeping has .met with�_conspicuous lack of success although I still live in 
hope of meeting my..f.ir.s�:real new comet. 

Although it may be a blowto vital statistics, I am afraid that I cannot 
say how many hours I have spent comet-�-1eeping. I just work until I am 
tired with no note of the time consumed. 

H.ALLEYS COMET 
"SI<y and Telescope" ,  June 1975 pp 363-364 carries an article by R.G. Roosen 

and B.G. Marsden on the observing prospects for Halley1s Comet at its next 
return. · Using predictions by J .L. Brady and E. Carpenter, they suggest that 
the comet will probably be recovered towards the end of 1 984 when still beyond 
the orbit of Jupiter. However, it is expected that it will be August 1 985 
before the comet becomes bright enough to be observed visually �hen it will be 
in the morning sl<y, probably about mag.14. The comet shouJ:d _brighten to 1 2th 
mag. by mid-September, 1 0th mag. by mid-October and will prob_ably ·b� 7th to 8th 
mag. by mid-No'vember when it will be near opposition in Ta"urus, and at· .this 
time may show the· beginnings of a tail. The distance of the comet· from Earth 
increases towards the end of the year and it is unlikely to exceed 6th mag . 
during December, althou� by the

. 
end of th.e"year, the tail shoUld. become· more 

conspicuous. By mid-J anua.ry 1 986, the comet will be an evening object in 
Aquarius at mag.5 �d may show a tail 5 degrees or more in length. 

, 
.. ... . - . . .. . � . _. .. . . 

Comet Halley will �disappear ·into the :twilight around Jan.24th and is . 
unlikely to be brighter· than. mag.4. . After perih�lion, .it will :s-ap�ar 
in the morning sky but by the time it ·reaches an elongation of .20 .from, the 
Sun it will be well �o:u.th of the SUn and not well placed for northern 
observers. T�e comet· wi.li. c·ontin,ue to .�ove:�so_utp . during Marcti and April and 
will probably reach J'rd mag.-- with a 'tail· possibly exceeding 20 and should 
be fairly strildng- for·· observers in the :Southern- Hemisphere . Halley's 

. comet passes ·.opposi ti·on: during mid-April and then moves rapidly north to 
become visible to Northern Heinispher.e observers. by the end of. April. By this 
time it is expected to be around 4th to 5th magnitude with perhaps a � tail • . The comet will fade·in .May" to about 7th. mag: and by JulY is expected to be 
down to 1 1 th mag, fin�_·becoming ' lost in the eve�g twi).l;ght. . . 

The -authors point- out that Halley is UQlikely to be brighter �an Comet 
Kohou.tek, 1973f and if· anyone· was 'tlisappointed with the display of that 
comet then .. they must' be . .  prepared :for a: s:iinilar ·disappointment with Comet. Halley • 

Kohoutek 1 973f (cont. y -
.. COMETS 'IN.' 1 973 

Coma, . Tail 
Date U.T. Mag. diam Lgth 
1 974 I 0 
Jan. 4.7 '3.3 -

·

· ' 0.15 
4.9 2.9 . 2 . - 5 ' . 
5.0 4.0 '- ·: 3 '  
5.6 3.7 - 1 

p.a •. 

0 
75 
65 
-
80 

Description 

Con.coma. ,:t.s;Ltly fan-shaped 
Intense cond�ctl. t.long st. 
. ·-· 

-

-

.Aper. X Obs. 
mm 
60 1 6  TM 
50 10 JEB 
50 7 KS 
60 1 6  TM 



Date 
. ,,1974 

Jan .. 

Coma Tail 
U.T. Mag. diam Lgth p.a. Des.?_zi.ption : .· . ..; 

. 0 . 0 • -�· .. -... :: . 6�.0 4.4 3 < .... : .( • • 
6.1. · 3.3 2 1 72 Con.coma with sharp nuc .  
6. 7 ·. 3.8 2

0� ... 5 . . . . : 
Pro�:D:�calmgst_:�t

.
�llar :q�c. . ' 6. 7 . - 10 . 

:. 6. 7 : 3 4 · . . · - -· ·: ·<con.; ·u;: s�wa.rds - , 
' 6. T 3. 7 1 . . . ... . " .. . 6.1 :4.0 .. . . • • . " '  ' •  .· c.•, \ 6. 7 · 3.4 5 .. ·1 .5 70 · Str:.cona-:. .. · t.st.n. 
6. 7. ·3 .7 2.5 . 2 40. v.str.ctl,coi.@. Nuc .• sus.·· . 
6. 7··" 4.0· 1 - -· • ·No:lluirkeif· cond. 
6.1 ' 2.5 ·- : ·-
6.t 3.0 0·�5· ... · � - · · � -·- . .  . 
6.7· '  LJ,;4 ·1.5 - . , .'· : .. . 
6.7 3 . :; ... _ _ .. _ • · 1 · · .  ··10' . . ·: .· . .. ··· , · . . -
6.7 5,4 -· . :. 6�8 ...

. . 50: :�·Alinos�· stellar ctl.cond. 
6. 7 L� .. o o.5 .. · . . '50--· , . . .. .  · 

- 6.7 ·3 .6 20 2.8 · .. - - - �· 
6. 7 ·· - 5 · - - Sf:r�cti.cond.-
6. 7 2 .. 7 Distinctive "v11 shaped tail 
7. 7· :  3.3 2.5 0.75-· · . . n . ;,.;e:on�c·ti�cond. Sharp nuc:. 
7. 7 4.2 1 .a br.cthcond;: 

: 7 • 7·� · 3. 7 1 G · . · -- : . · .. . - . 
7. 7 · 5 .o · · 2·· · · -..:. ·: Ma.g·.·ctl-.cond·.:. Photo 
7. i:'· 4.5 -· 

· :· · · .;.. � hsti·.ctl.cond� 
7. T ' 4  1 .5 · 60; J t·.has two: sti"eamers�· .· 7. i · 4 3 ctl. cond; almost ·stellar -
7.7 3.5 vis� tC? �ai�ed eye·· 

: 7. 7·. 4.0 
. 7. 7 ·· ·3 

7.7 3.7 
7.7 . 3.5 

4.5 
1 .5 . 
2 

Oval coma, str.con.·sunwards 
Well condensed 

Aper. x 
. mm 
. -50 ' .  '10 

50 . 10  
40 · · · ·. 8 

1 00  . 68 
50 . ' .10 

.. 56 ·. , ·· 7 ·ao ·, ·:.�o 
50 .. ., 2  
63 l •. . 9 

-.
· so .. 7 
30 - - 8  

· · 6a .. :�a 
4o . � e 
so : . .  7 
30 8 
50 · . . . 7 

50 · · i o 
:: se : .. ;o 
:· so , : 7 
·; 50 . 

· 10 
·: 49 :· . ' 8 

70 · 1 2 
i8o ; F5:s 
216 - .. .,b 
·-so · i o  

50 '. ' H >  
·Naked;.eye 
eo · 2o 
50 ·· 1 6  
25 ·: .. I 8 

. 7. T 4.o 1 r '• •, . 50 : ' � 7 
· br.�oma:.: No· nuc · · · · 75 .: ·· 40 
·In�ns�·.-. ��l.c_9nd. :t.st.f.� 50 10  7.9 - ,. 2 . 

. 8.7· "3 .7 4 . 1 .5 . · 8.7 ·3.5 15  8 .. 
· a.7 3.1 5 . 3 " 8.7 4.0 . · j . 8 . 7  .- 3 .5 - � � . 

8.7 3.5 o.8 -
a. 7 4.5 .·() .7.' ··1-.3 
8.7 · 3.0 

.· : - str. cona�·.-· · 8b 20 
No�-!i�� • .  � s�en �: .. · 77 ' 36 
v.·str·.ctr.cond. t.b.st. "8o ' 1 1  
t�s·to· ·sUggestion o:f fan-shape 50 10  
br_;conra.·�· ·t.f:· : ... .5� - · 6 

� .. : :· � . ·· -
.. . . ..... . ' - . 

- - . ..... 
8.7 3.5 7 
8.7 5.0 

o. 75"• -
0.5 . -

Oval coma. sus.spine in t;· 

· 5o · ··7 
4o · ·� a 
6o -28 

· vs ·to · a.7 4�o· . : . . .. 3· ··· -· ·-· • '.:� : • • :· ,4 • - . ... 50 • 16  
8 .7  4.0 

· 8.7 · ·3.5 7 .• a. 7 . '4.5 
. a. 7 . 4.5 

9.0-. 3.5 1 .5 
9.0· 3.9 - � � 

9.5 3.6 3 
9.7 4.0 
9.7 4.2 

: 9.7 3.8 4.5 . 9.7: ·3.9 3 
9.7 4 7 
9.7 . . ..:.. 1 2  

.9. 7 . ·4.2 ' . 0'. 7 
9,.7 4.0 

- 9.7 3.8 
. 9. 7 4.6 5 . 

9. 7 . 5.0 25 
. 9. 7 . 4.5 
: . 9.7 4.1 

9.7 2.5 
-9.8 '4.5 

1 .5 .. 
3.5 

3.5 

-·· ··:: :. ·- . :' -:-:. � - -

· · :_ · __ yague- si�s of tail 
_ .. : .. 

115 · 70 
' 76 · . 50 
ao '·20 

5 60 · Intense· : c�n. <Bound�ies d. 
2 (• · .. . _.. . . . . . -. '· 

·.'5o · t 50 . . J.Q 
2 
h5· 

·50 -. : 7 
; '65 >20 

str·�··eon. coma - · ·. 30 · · 8 
1 + - 80 
2.5 .. -
4 .. 55 
3.5 -

str.ctl.cond." No nlic. :40 • ·8 
br.ctl.cond. r.oute�'coma.- 254 . '46 
v ."str.ctl.cond, ·diffuse outer . 63 · ' · 9 

··ruiked.:.�ye 
4 
·o._s 
1'+ 
2 
4" . 2.5 .. 

'3 
2 
3.5 . . 

- . t.wicier··t.han . c. 
6o ·· :c: ·�coii; · ·N� nuc 
10 ...... -�"·· � : '·

. 
: 

6o stellar nuc. 
.:.: ' str •. cori.c .. Slender. fan t •. 

� ··Nuc�"·c�evenli. con;·· _ · · .. 
No . . t� visible 

ao · ·· . ' \n •  - ... � �-· 

Mag. guess on�.y · · 
.
: 

.· ' ... 

56 · i o  
50 ·1 

. 50 7 
·.3o · .. 8 
5o 7 

1 .So ·- .
. 48 

. 40  .. 8 
:.no .... ,1 2  
·.4o . · ·a. 
50 . '7. 

3. 

· -...... \ •' 

Obs. 

:: kg: ..- . ' .P.BD 
• sF:s 

AAV 
MVG 
JDS 
MDH 
RWP 
PJY 
DAR 
PS 
DHF 
MDT 
PC 
TB 
TWR 
MH 
mrn: 
TM 
PBD 
SFB 
AAV 
TWR 
.AK 
REC 
JWN 
PMA 
MDH 
MVG 
TH 
TM 
DEB 
JEB 
THY 
PM 
SWM 
JWN 
GET 
MA 
IDH 
SDC 
MVG 
DEB 
ACC 
HBR 
LF 
.M;:"!H 
TM 
JEB 
KS 
MC 
THY 
SFB 
PBD 
PJY 
LF 
JWN 
ll)H 
PC 
TB 
RWP 
JL 
MDT 
CH 
DS 
TM 



4 • .  

1 973£ 

. : 
Date 
J:?.14 
'Jail. 

' • . 

.. 
.. -
•, . 

- ' . 

.... - ·-

\U,T. Mag. 
Coma -·=·- ·-r�- · 

diam. Lgth p.a. 
' 0 .. 0 

Description 

JO.O 
10.7 
.1·6. 7 
.10. 7 
io. 7 
�10. 7 
:1o. 7 
10.7 
10.7 
1G.7 
10.7 
1 o.8 

4-.o - "':... ":. 2-0 '. ...: - :,: ; . � .. : : ·. : � .. 

:4. 7  ' . _-. : :. ' -·5' " ; ·:;;· · V:tsi.ble tO naked-eye;. . 
.4. 7 

4.8 
4.8 
4.7 
4.2 
5.2 
3.2 
4.1) 
3·· ., 

·1 1 .0 3.6 
1 1 . 5  3.8 
H .6 4.3 
1 1 .7 4.5 
H .  7 4-.7 
1 i . 7  5.2 
1 1 .7 3 
1 1  .. 7 5.o 
9 1 ; 7 . 4.2 
1 1 . 7  4.3 
1 1 . 7  4.0 

6 
1 .5 
3 

3 

0.4· 88 Str.ctl.cond.- t.-fan:.Oshaped 
5 ·'!:" Almost· stellar coma ... 
2.6 55 Evenly d. t.br. on E edge 
2 55 t. br. on following e'dge · 
5 . . . '60' : ' :-. : - ·-: !)  ... · . :66-: S"t�.�tl. �nd·. t.ctl.spine 
8 · :_ · ·-- t. 1°. wide. Vis to n.e. 
3 _ - Sm .  almost stellar c. 
4+ .. - Fairly con. No obvious nuc. 

1 3  -- 65 v.str.ctl.cond. t.v'.st.narrow 
-. - · (from aircraft at 31 000£t. ) 

6 ·· --·- --- : · - · c.sl.el . .. ·Br:.ctl.co�Q.. 
3 2 - -

-
2.? 

5.5 
0.7 
4 

·: .t :  
0.5 
3 .5. 
.3-
5' 
2 .- .: 

.. : � :>--

t.diff�cult • .. No nuc. 
-
- Str.cond.c. t.st. 
5o :NU.c: · 

· · Br.nuc. Fan-shaped t. 
65-. - Well cond. Nuc.sus. t • .st • . 
65 . .'b.,c-�--- No- nuc ... t.st • . 

- ··· Jus_:t -�s� to n.e. 
- ; .. .. 

..... . ... . 
-

Aper. X Obs. 
mm· ·_-

50 . 7 KS 
so . 7 JDS 

- 216 . 70 AK 
80 ' 1 0  TWR 

· so · 7 SRH 
50 7 D.AR 
40 1 2  CH 
63 9 PJY 

:102 - GM 
: 40 9 DS 
50 . 7 MJG 
80 1 1  SWM 

50 7 KS 
65 20 MC 
80 20 THY 
50 7 JDS 
80 1 0  JHR 
30 8 TB 

l ; 50 .. 10 MVG . . - ·so . 1 IDH 
- . _·so 1 6  PMA 

1 1 5  . .  70 HBR 
80 20 MDH 

. .  1l. 7 4�5 
·;." . . ' 1 :1 .7 4�8 5 - 30 Just vis. to n.e. 

40 8 
- ·5o 7 

SDC 
AWr 

i'i . 7  5 
1 1 . 7  5�0 
'1 1 .7 5.1 

��-

.1 1 .  7 4.5 25 
1 1 .8 

4.0 
4 

1 1 . 8  3.5 
1� .8 4.5 
] 1 .8 4.0 

1 1 .8 3�8 
1 .�.4 4 .• 2 
12.7 5.1 
12.7 5.0 
1 2.7 4' 

- - . .  ---�9 
5 7 

8 . .  
5 ' 

6 . ). 

70 Well con.c. Nuc. 
- Trace of· §horter curved t. 

···· ;.: --sm.c With ctl'',;cond • . Nuc. 
- . No-� rtuc .  t. from pho:to . ,.. '·t.seemed· double near c. 

. . · ;·.: -:- _(,f�m: 'aiz.Cr�t at 35000ft • .) 
;: From B.ircraft at 35000ft. 

, cti.cond. . ' 
. . .  : ?5 Br .• col}.c,. slightly el� to. t. 

Tail striated. 

. • 50 ' · 10 JWN 
6o- 50 PS 

- 50 7 MJG 
150 . 58 JL 

50_.. 7 JAB '30 . 8 PJM 
100 ' . 68 AAV 
·so , 1 0  PBD 

' ·so 10 cB 
50 · 16 FdJ 
40 8 SFB 
50 7 DEB 
·50 - DARS 

12.8 5.0 
13.0 4.0 
13.4 3.5 
13.4 4.2 
13.7 4.0 
13. 7  5.9 
13.7 4:5 
13.7 4.5 
1:3.7 5.0 

3 

5 
4.5 
5.5. ' 
6 -
o.5 . 

_ 5o· . - 7 TM 
60 Circ.c.str.ctl.cond. t.sus .. curved50 1 0  JEB 

4 
5 

0 .. 2. 
4 

Nuc. glimpsed.. 
-• .  c.str.co�. t.fanning 

, Weak ctf.cond.. 
5 . 0.8 
3.5 "'5' -

65 .. Well con.c. . . . Well . con. ctl.� cond. V. br. 

2.5 f3. 7 4.6 
13.7 4.9 
13.7 3.3 
1 3. 7  5�0 
13.7 . 5.5 
1):7 4.5 27 
13.8 5.0 
13.8 5 . 
13.8 4.0 
13.8 4.6 
14.0 4.1 
14.4 5. 
14.4 4�3 
14.5 4.2 
t4.8 5;5 
14.8 5.5 

5.2 

5 
3 

3 .5 .  -
2 .F.,nuc.m��10._ St.t! 
-

. "6.5 - . 
.
3 - � � . 25 . . --:· . ' . 
4 

20 
5 

... . . .. . . ... 
� .Nuc ... vi,s_ • .  

· 79. --� . ctJ:�_co�d • . Just �s. to n.e. 
� Impression o£� rays in t. 

6 - . Vis• to n:·e. · Br.spine in t. 
.. 9.5·- - 62' V;str�ctl.cond. T.spine 

0.2 
2.5.. -

1 

I :0 • -
· ·c.weakly 'con. No nue. 

Photo 

30 8 GDI' 
. 50 � 1 6  FdJ 

30 8 THY 
·. 50 1 0  TH 
153 46 TH 

50 1 0  PBD 
. 70 1 2  AAV ·50 7 HCN 

40 8 MIY.r 
200 - AP 

50 1 0  PC 
. 6o . 50 PS 
150 , 48 JL 
216 70 AK 

50 1 0  JWN 
naked-eye DRK 
50 7 JDS 
50 . . ·1 0  JEB 
50 7 GDI' 
5o 1 6  FdJ 
65 20 MC 
6o 50 PS 

200 Schmidt DARS 



.. · -.... 
.... · .  

, ... 

Coma 
Date U.T. Mag .  diam. Lgth p.a. Description 
1 974 0 
Jan. 1 5.0 5.4 3.5 

0 
2 

, 15..4 4.4 4 ... . : - >  ::·: ·-. ctl.cond•. No •
. 
llilc.. . . . 

1'5.7 5.3 
rs� 7 5.0 5 3 ' . ·!;,. .. ... �'::v.con. t.fanning 
t5. 7 5.1 3 .5- Easily seEm with n. e. 
1($'� 7 5.3 3 - 64 Nuc. seen .. 
1 5�8 4.5--�.:·•: - .. . ' .. 2 :. ·. 5o ·:Str..cond.c-. 
f5.8 5.0 - . . . . -
1'6.o 5.4 5 . - · · � · .- . :·::.ctl-.cond • .'Wide.'._ f'an-tail 
1��8 4.8 5 3 - • · ·Br.c:tl..cond,; c.seems :CWal 
1-o� 7 4.5 4.8· -.. .-... : •:- -tr.v;d·� · 

-- ' ,  1 o�8 6 • . :.:.-.,. : . ' :· a · - - . t • . 1 ?. wide· 
1&�8 6 6 .. 
H�O 5.3 0.5 _. :_ - .. . - . . 
1'�7�0 5 ·: .. --, . ·s .. :·· :.. ·- ·.�·V4.s:. to n.:e. t·.c]ll"Ved . 
1.7�4 4.6 - ·- :.i.' ::.5o·· 'r: No' nl.tc� l:origis-h .t. SuS··· 

· �  • t 1.'8�0 4"8 . . 7,.J . . 7.5: . 6o . ;rn:tei;t.se cOnd. t. ·long.n. · 
1 8'�4 4.S . .... ;:,.-. .  , ... � -· :: ,. ··· -. .. .. . 

.. . 
. : ·. 

1 s:.a · 5.2 6_ ... o.3 . . :·'?o· -- lieu··_�on.·d: · · 
r8�8 5.1 . 0�6 - ·- ·2:5 . .. .. . : �·ctL:cond. -
1':8.;8 6.5·'··-s · · � · 2·�5· · ;:. - -'·dbma. tliff'U.Se 
1 a� a - - - · · - 5 ·· _.. - - - · ·Gili:P�ed ohly 
1 9;0 5.2 . . -

.. -
1 9.� 1 5 3 · · fu! ·. :  ,· t';c�ed to north 
1 9�5 4.6 3 2 -
19�7 5.0 2 Str.cond. 

'· . 

\ .  

. . , ' 1
.
9.; 7 5.3 5 os· 70 Well con.c-� 

19.7 5.6 4 . 4. . 80 . . . ��.j!t]..co;ld. c.el. t.st: · · · 
f9�7 5.0 7.5 · -- 4�5 ' - .... V.br�'ctl.cond.' �t.two ra:ys 
19'. 7 5.3 4.5 Seen n.e • . · · · .� --
1 9��7 5.6 _ 5 . . . . 6 --· 65 .V. str�ctl.�con�. t.br.ra'y 
1 9·. 7 5. T . -.... :: .. . ' 

f·.a.
.

. . . 
·· 1'9 .• 7 4.5 - T .glimpsed,. Mag� .. guess 

19.7 4 · · · ·r .a.- ... · 
1·9�a 5.a 4.5 . 3.5· 62 RaY.. in t. at p.a. a2° ·· 
1.9�.-a 5.5 .. ..; . · � .. 2 · :- ·'Br·.�u.cnd·� No· nuc. -

.. .  1.9.�� 5.5 4.5 5.5 . .. _jo .. _ C.�e;u dei� ctl.�cond.-. Nuc .su5. 
1'9-�8 5.0 ,.. . .. - .... . 

t9.: .• a 5.2 -· 1... . - 55: · · Str�cu.cond. Edges ill�. 
, ·. � · 19•8 5.o··- · ·  . · , · · - · · · · : · : 

1 9  .• 8 5. 7 5 1 Mod.con. .No .nuc_. 
19�8 4.8 

- . . •" - . 

t9.8 5.4 . . 2; · . .. · , .3.0 · :; ·_ : ·. · .. - . · 
1·9·8 ).8 - - -

- - . 
1 9.8 5.5 8 3,.;3' . : 58 . .. C.no;t": so con. ·:t.st.n. 
t9�8 5.2 3.5- -
19.�8 6.5-, -� - . ' -· .- :'!" · : ... -.. ·' . :  
1-9;8 5.4 2..5-- -
1 9:•8 5.2 1 .. :. 53.- .. ID:.d.c. -. 
19.8 5.0 2 - 6o Br. nuc. . 
1 9·.8 5.2 5 .. Just vis . .. to n.e. 
t9.8 5:a:.. 1-0 .. . - - 2 · . · ... . . , 
19.8 5.0 Str.ctl.cond. lll-d.edges 
1.9.8 5.5· c.v.con. -t.st. : 

0 ••• 1 9.8' 5.5 5 
19.8 5.6 4.5 2 .. 55 
20�0., . 5.'3 .. ·5 . . 7' ·

: . .. 6()·. 
20.1 5 6 
20-.4 5.9 

- ··:· 

- - -· ·· · - ·  -

Ctl.cond • . �uc. sus. mag•12 
:Intense c-tl.cond. t.long.n. 
c.teardrop- shapea. 
D.c.with str.ctl�cond. -

. . - -
. - -

20.4 4.8 :'. _:.:. 
20'.4 5.7 1 0  
20�4 5.6.:. -· . 
20:�5 5.0 5 

. . 20�7 $.$: r. :. 6.7 
- -- - c .  v .d. but .. internally con • 

20.7 S.9 
20.8 5.�· . 
20•8 5.6 

· 2.,. 7 · -. . .. Br.ctl.cond. T:wo .. reys 't• 
2 ·· 50 Str.ctl.cond. 

• .:. . :. ·· · •.! -. . : -· ·. (photo) 

20-.8 5.6 4.5 - 0 • .3:' · - 55 - - ctl.cond. sus.nuc. 
20·�8 5.1 0.5 2 Ctl.eond. 

. . . 

5-. -

Aper. �� - Obs 
nun 
50 7 KS 
50. 16 - FdJ 
80 1 0: JHR 

' 50-, J O  . . PBD 
10 HCN 
30.. 8 TB 

1 15 70 HBR 
. 30· 8 PS 

so. · 1 KS 
5o·· 7 KMS 
5<f 7 JMcB 

10'2� GM 
$0 7 . TM 
50 7 KS 
50 7 JTB 

·so 1 6  Fd.J 
5o· 10 JEB 
n.:e. - GDT 

15J· 46. TH 
50 10 WH 

. 50- 10 JWN 
5.0 7 JAB 

-S:e- 7 KS 
50 7 JTB 
65 20 MC 

.. eo. . 20 THY 
25- 8 TH 
40 8 SFB 
50 1 0  PBD 

· 70· HCN 
QJ . 9 PJY 

200 . AP 
68 10 DF' 

·. so 7 PM .  
·. ·eo· 1 0  JHR 

5.o·. 7 RDP 
. 50;- 1 2  PMA 
- 30 8 PS . 
�(j 7 DAR 

·JO 8 PJW 
. �0 7 MJG 
'-. �0. 20 MDH 

. - 50 7 PC 
· 60.. 1 1  CR 
120.· 20 SWM 
: 80, 20 ss 

50- 20 · DJS 
. so·. 1 6  GLJ 

. 50 7 SRH 
. .30·:· 8 TB 

5o.: 1 Jns 
So: 10 GMH 

320. · 60 DW 
50. 7 JAB 
$0· 1 0  MFP 

1$0 72 KMS 
50' 1 0  JEB 
50-. 7 JTB 

. 80 1 1  AJ 
.30 8 GDT 
50 7 MVJ 
50 7 VM 
60 - 1 6  Fd.J 
50 · 1 0  PBD 
30 · 8 TB 
71 F2.S TWR 
40 8 M.DT 
50 7 .KMS 
50 1 0  WH 
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1 973f- . . ·:.·'• 

Date U.T. 
1 974 . 

. Jah� 21.1 
21· .. 4 
21.4 
21 '.5 

. 21;� 7 
2.1•8 
2..1". 8  
22.0 
22.4 
22 .• 5 
22•8 
22:8 
23.0 
2J..o 
23.8 
2).8 
2.;r�8 
2-:3'.8 
2):.8 
2):.8 
23:68 
23.8 
23�8 . : 23.8 
23-.8 
23.8 
23.8 
23.8 
2j.8 

- 23'.8 
23 

.• 8 
24.0 
24;.4 
24.5 
21;. 7 
24•7 
24:.7 
24·. 7 
24�7 
24.7 
24.8 
24·.8 
24�8 
24.8 
2.4;.8 
24.8 
24'�8 
�8 
24;8 
2.4.8 
2.4·.8 
24-.8 
24,8 
24.8 
2.4.8 
25.0 
25.7 
25.8 
25.8 
25.8 
25.8 
25.8 
25.8 
25.8 
25.8 
25.8 
25.8 

-- • • . l . ... . .. 

Coma ,Tail 

. .  ... � ·: 

- ' , ; ·-

·.-. ,!. ••• -

. 

l-1ag. d:l-am., --�th:. p�� .-.. · .· ·: Description 
�-' � - ��· ,y Obs. 

, . 
5 - 4 · .. . · �� . . :· Just. :v:ix. -to n. e:. �-. : ... 5.9' 
6.1 5 .:· 3.:5 45. ·: · .. .. : . ': ... - ' .  .. ;·. �. .. 5Q:· 
5. 5 - - - . ' : ·.. . . - .. - '-. .-: 39� 
5.2 5 - .. .  :- .Di!.i'uSe c • . with f.ctl.CGnd.-- . . 5o· 
5.6 - 3 - - Visible to..n.e. . - , . ' ]O· 
5.6 4-.5: : - ··0•3. :- 55.: :·J�:t:;L.�_ond • .  sus .nuc. -. ..:. .. -: 59· 
5.1 _::.o .• 5 ... h.5. ._. . . Ctl .• e,9Ild. � ··: : " · 5.'9•· 
5.5 7 4 70 Ii.STg,e· ctl • .cond.. . ... ._ . .;: ·; 59� 
6.4 - Nil - _ !·--Di.f�e c .... with str.cond. . ' M: 
5.4 - - . - ._ - - ,_. . . ,$.0;-
6 - 1 .5.. 25 Diffuse c._ , _ , . ·· �0:· 
6 3 Nil, - . Str.ctl.co.nd. nuc.sus · 160· 

5
5.� 7 .• 5. _ � 1��?� . .. ; �-- )����-��ond.c;,Nuc .  T_.st. __ 

·. 55b� 
.,u - . 2 . - uv .. - .. . ·'· . ; - . ' ... . ·. ,0; 

6.o -·· • 
·-· · • · · -·· · · · Circular ·c:  with· ctl.cbhd. · �uo:. 

6.2 - 1 .3- 6ft ., str.c.tl.cond. , � ; · . . l.jo� 
6.1 4.5 0.8 :..: · · � · :weu: :con.c·. No" iiuc .  T·.f� ·,:· . : 5'0 .. 
5.8 - - - :.-.:·.\ni'.def. but wit.h ctl:c�md.' · ··: :;so� 
5.8 - - ;.� ·-;. '·"&£r�cU.cond. No� nuc. · · -� · . 50'. 
5.3 2.5 Nil ... 

_ - . ··' .. .
.
. 
,J ·- - - :.: ·. 50� 

7 1.3 Tr,_ .. � ... �.El.c • .,. 101x1 3 1  
-

= · < :1�� 
5.5 - ...:; - - ;.· .. . ... . . . - '· . 30 .. 
6.8 - 1 .3-- 58 . . ·- - > - ·:·5o:. 
6 1 4 .;. ·.- - · L • ·• - -· • • · �er 
5:8 - o.5 :. · ·T.·-i�c3:: 

-
.. · - .. ea;· 

5.6 9 ·· -- o.5· . · 65· ·. • ·rii:f.�Ular mod.con:;c. ·: · · : 8'0� 
5.8 ..;· 

.:· Nil" " . -� , . ... ·:_ . . · .. . . · � - oA. ' ·, ·.. . • .· 5o 
6.3 10 1 65' ;  . •'• 

·.. - - . � .. . : 50 
6.3 :..· . . .. ·: · · -2.5 · 55 · .- St��con.c. T.leg·th from·· ph.: · · 1 1.�: 
5.o - - - · - · ' -· - - ·· · ao 
5.5 - ' ' · .. Tr - :.. . .  · Di£fiwe. vague t: - _: .. :· · 68 
5.9 - ... . - -

• .. . . . � - ... - - 50. 
6.0 - '' . Tr·: -- -� . D;.c� ·.witi{ str.co.n. t.s1Is. "80' 
5_. 7. - : .. · .;. .- ·. : .. >· · veii.:diffuse -

·· · ·- ;- 5o_ 
5.'8· · · .. 3 �5·· ·. o·;o5 ao -Pbor1:y con. c. · · '· · •· : · :  j53 .. 
5.9 . - 0.$' - Mod.ppnd. ... ·: ·• · ' ' · 3'0�. 
6.0 ·1'0' ·· .. -, .�-7 .... �·; · ·--·M:ocf-:;· :cond·�· Two br.ray lil t.·· · ·· So: 
5.9 - - - - - .. - . < ' 40 
5.5 - . ._ .. . . . � ,.: · :/�-- - - ... . :. 80 
5.5 - Tr ·· - Short d.t.-sus . -· - · · : 68'· 
6.0 3.5 1 .5- - Possible br.spirie in t.- . . ., 50' 
5.8 - 2 - - - .. - . : : 40 
6.1 7 .. : · · 0,.5 · .· 70 ;.: D.c1.. ·Nuc .. mag.1.0 .. 7 .- ·. . . . ?0' 
6.4 10  1 - - - - . - : .--. 50'' 
5.8 5 1 .5- 58 Sm.ctl.cond. within outer c ·•· �- · .So: 
6.1 - - . - - .. . :. ,, : ; . .30' 
6 2 o.5 30 su-::ctl.cond. - . 1 60'' 
6.0 - Tr - ., . .. .  , -·. . . - . ·• ··� . so; 
6.2 - 2.5 - . .. -- .. :.. - - - : . . � 50" 
6.o 4 2.5- 70 v.sm.ctl.cond. Two tails�· (ao?) 40 

4 � . : - 1. .5 . :: - - -· -. : " ·- ·. - - � - : 50: 
4 Tr . ·  ·: 40 . .  ·. . . .  -- -. . :· 

-· .. · 5o· 
0.5- - ... - -. - . . so� 

<:" .0 .• 3 . .  : ·.50. . ·: . . . · - - . ; ), ·: . 50 
2. . .60 ; �'Spring onion" appearance. t.ph.-1 15· 
2. . . .. - .. . �- : ·' .. . - .. . 50. 

- _ _  , : ·:· 1. .  . . . 35 . ; . . . - - - . ' � 30: 

2.5 
8 

2.8 

Nil- - Sl.ctl.cond. ID-def .edges . . . ·50. 
1-!il-. - - .. ' .. T ·:· • ':_ . . 50:; 

T. two components-.. ctl.CGnd. ·:· . :_ .· 50.' 
.. . . . . . ·; . -0 .. · - ·)0-, 

. .. Nil • .  � . .. :: �.el.in p.a.30, . Ctl.cond.s�. :5o-: 

Nil 
:"' , ;, . . . - .• 40 

:No •. s�r. ctL. cond ... Ul-de-f .edge· · 50 .. 

7 JTB 
7 MVJ 
8 GDT 

16  FdJ 
HCN 

7 KMS 
10 WH 
7 KS 

1 1  AJ 
1 6  FdJ 

7 HTB 
50 .ALeM 
10  JEB 

7 KS 
8 MDT 
8 TB 
7 MJG 
7 SRH 

16  JR 
10  PL 
50 LF 

8 PS 
16 GLJ 

7 D.AR 
1 1  DMB 
1 1  RWP 

7 AWl' 
10  GMH 
70 HBR 
20 :t>IDH 
10  DF 

7 KS 
1 1  AJ 
16 FdJ 
46 · TH 

8 THW 
1 1 0 :  PBD 

8 JHR 
20 MDH 
10 DF 
16 PMA 
1 2  ss 

7 IDH 
10  GMH 
1 1  SWM 
8 PRS 

50 A.leM 
7 RDP 
7 JDS 
8 SFB 

10 JWF ' 
7 D.AR 

10 JB 
7 AWl' 

70 HBR 
7 KS 
8 TB 
7 SRH 

10 PL 
10  PBD 

8 PRS 
16  DH 
1 2  ss 

7 DAR 

6.1 
6.2 
6.2 
6.3. 
5.6 
6.2 
6.2 
6.0 
6.0 
6.5 
5.9 
5.8 
6.1 
5.9 
6 .. 5 
6.4 2.3 

1 .. 10  
_ Nil, - : · Large· . br. qtl. con d. 

64. . Mu:q:.iple tails 0.9 

7 PC 
RHW 

�0 , 10  JHR 
. -. 

5o 

------------------------------------------------------------------------------------------------- J 



1 973f  

Coma. 
Date u.T. 
1 974 

Mag. diam. 

Ja.n. 25.8 5.9 
25.8 6.7 15  
25.8 6.1 
25.8 5.1 5 
25.8 6.7 
25.8 6.6 6 
26.0 5.9 4.5 
26.0 5.8 6 
26.1 5.7 
26.8. 6.3 1 1  
26.8 7.0 
26.8 5.8 
26�8 . 7.6 3 
27.0 6�2 
27.8 7.0 
28.5 6.0 
29 .. 8 7.7 -
29.8 7.1 

-

29.8 6.5 2.4 
29.8 7.1 2 
29..8 6:9 
29.8 7 .b 
30.0 6.3 7.2 
30.4 6.5 
30.5 6.3 3 
31.0 6.5 6.4 
31 .8 6.5 6.5 
31 .8 8 

Feb. 1 .7 7.5 2 
1 .8 6�8 
1 .8 8 2.5 
2.8 6.7 
2.8 8.o 
2.8 7.3 " 
2.8 7.6 2 . 
2.8 9.2 3 
2.8 7.4 1 .2 
2.8 8 2.5 
2.9 6,9 2 
3.0 6.8 
3.8 8.2 
3.8 7.1 5 
3.8 8.4 
3.8 8.0 1 .5 . 
3.8 8.3 5.5 
3.8 - 6 
4.5 6.7 
4.8 8.5 2.3 
4.8 8.5 
4.8 7.6 2.5 
4.8 8.6 6 
4.8 6.6 1 2  
4.8 8.o 1 .5 
5.0 6.8 
6.0 7.2 4.5 
6.8 1.1 · s :· 
7.4 ' 7.3 . . 6.4 
7.7 8.7 
7.8 8.4' 
7.8 8.3 4 
7.8 10.3 1 .6 
7.8 10  4 
7.8 9.5 

. 8.8 9 1 
9.0 8.0 5 
9.7 8.5 
9.8 8.7 

-

Tail 
Lgth p.a. Description 

0 0 
3 Just vis. to n.e. 
1 .5 .. 63 
1 .5 70 Con.c� 
o.8 · well con. No nuc. 

. . .  
Tr Ctl:con 40" diam. T .difficult 
6 58 . Str.ctl.con�. T.n.long.st. 
3�5 70 · · Br.ctl.cond�l 'diam 
3 ' 50 
1 .3 

-
2 
0.5 40 ' -
Nil- - ·-

'?� 
? 
2 

-. -

1 .5 · 55 

0.5 
NU 

Sir�ctl.con�. t.two br.rays 
· · Faint dif�e 

Good �.�1. cond, 

. Slight stl.cond. · . . 
. v;d. H.int· o.:f cU.cond·. 

Ctl:.cond. rii..r.ruse .. t. 0 � 

N.ray in t. a.t p.a. 70 

Hint of tail 
No nuc. or t. seen 
Mod�con.c. Nuc . su5. no t�seen 
iliff'use c. 
V.d: with no ctl.cond • 

. 

Mod�c?nd. �es poorly def. 
Mod..ctl.co�d. 

Sm.br.ctl.cond. 3011 diam 

NU weak cond. .. 
' 

-
o.25 5o-
llU ·- .. Possible cti.cond. 
1 Nuc� seen 
0.1 T.narrow 

� Sm.ctl.cond� Ul-def.edges 
Nil Diffuse 
Nil Poorly con • .  

0.2 6o Diffuse c. F.stubJ:>y t. 

� - -
Nil CU.cond. 

Diffuse 
•. - -

Nil PoorlY con. 

Nil very dif£us� . 
Mon.con. OvBl c. 1 2 1x101 

o • .S 55 ·z.iod.cond. Edges undefined 
Nil : Circular c. Nl.ic. sus. 
0.5' ' Mod.con.c. Edges v.d. f:nuc. 

Nil Fairly br�ctl.cond. 
. Nil. - Po?rly con. F.nuc. 

� 
Nil � 

Diffuse . . -

7.  

Aper. X Obs. 
lllm· 
50 7 JUS 
50 1 0  · GMH 
40 8 SFB 
50 7 MJG 
so · 20 liDH 

1 15 . 70 HBR 
50 10  JEB 
5Cr 7 KS 
50 7 JTB 
50. 10  PBD 

200 . . - AP 
'5 0  10 MFP 
50' . . 1 6  AleM 
50 . 7 KS 
50 . 7 JMcB 
5b' 16  FdJ 
80 20 MDH 
so·. 10  TH 
8o · 1 0 JHR 
80. 10 JDS 
40 8 SFB 
50 7 RDP 
50 , 10  JEB 
8b . 1 1  AJ 
50 1 6  FdJ 
5o 10 JEB 
5b 10 PBD 
86 ' 1 0  JL'S 
70 HCN 
40 . 1 2  ss 

160 50 ALeM 
56 . 10  GMH 

250 65 RDP 
77 84 TH ·5o 10 JHR 

320 ' 80 JDS 
77 44 SRH 

160 50 ALeM 
153 46 TH 
50 7 KS 
30 8 TB 
50 7 IDH 
5o 7 PC 

250 65 RDP 
156 4� KMS 
1 1 5  70 HBR 
· so 1 6  FdJ 
210 35 MJG 

80 20 MDH 
300 80 SFB 
-11$ 70 HBR 

86 1 1  RWP 
250 65 RDP 

50 7 KS 
50 10 JEB 
50 7 IDH 
50 10 JEB 
·80 20 MDH 
50 7 PC 

150 24 KMS 
300 80 JHR 
320 80 JUS 
300 80 SFB 

76 50 LF 
100 14 KS 
5o 7 HCN 
80 20 MDH 
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1 973f 

_ Coma 
Date U .T. Mag. diam. 
1 974 
Feb. 9.8 8.4 1 5  

9.8 8.1  4 
9.8 7.5 5 
9.8 7.2 6 
9.8 7.6 3.5 
9.8 7.5 3 
9.8 8.5 4 
9.8 1 1  2 
9.9 8.3 2 

10.8 8.9 4.5 
- 1 0.8 7 .  7 

1 1 .4 1 0  
1 1 .9 8 . 6  4.5 
1 2�0 7.4 1 1  . 
12.0 !).8 
1 2  . • 4.' 1 1  
12.8 8.6 4 
13.0 9.0 
16.0 7.6 10.8 
16.8 7.5 
16.8 8.5 10 
1 6.9 10 3.5 
18�0 7.8 7.2 
1 9.0 7.9 9.0 

1 9.4 9.8 
21.9 10.0 
22.8 9.5 2 
22.8 9.5 4 
22.8 10.5 2 
22.8 10 2 
22.8 9.3 
22.8 8.7 7 
22.8 8.9 
22.8 1 1  2.4 
22.8 9.3 
22.8 8.6 3.5 
22.8 9.5 7.5 
23.8 9.0 5 
23.8 8.4 5 
24.0 8.4 8 
24.8 9.5 
25.0 8.4 1 1  

Mar. 2.8 
9.0 1 1 .1 3 

1 1 .0 9.0 8 
13.0 9.0 7.3 
14.0 9.2 6 
15.0 9.1 1 0  
21.0 9.8 7 
22.0 10.0 6 

Tail 
I.gth p.a. 

0 0 
N:\.1' -
0.25" 6o 
Nil 
Nil -

1 
0.5 
Nil. 
Nil 

0.3 � 
o. 7 
Nil 
Tr 65 
1 .5 . ,55 

Nil 
Nil 

._ 

Description 

F.anti-tail p:a.· 210° (ph) 
Some ctl.cond. No nuc. 
Br.ctl.s.rea within outer c. 
Mod.con.c. Nuc.a.v. 

Mo·d.cond. No nuc. 

D.c. Sus.mottl:i.ng with a-.y. 
· ctl�cond. 

Slight ctl.cond. _ 

b.c. with f.ctl.cond. 
, t•b.fbn-sh8Ped. Je� 301 p.a.90 

-
Slight ct�.cond. 
W.ctl.cond; Sus.nuc.mag 1 2  

1 .25 55 Mod.cond. SU5 �nuc.mag.12 

Tr. .30 
. , 65 
0.8 70 

NU 

Nil 
? 

NU 

Sus .jet p.a. 50°. ctl.cond.c. 
V.d.c. Sus.nuc · ·· 

Sm.ctl.cond .• with nuc. T.f.st. 
ctl.cond. Nuc.mag.12.50 Sus.anti-tail p.a. 270 
D.c� with mod.cond. 
Very diffuse 
Very diffuse 
Diffuse. T.and anti-tail.ph. 
c.v.d. with'mod.ctl.cond. 

c.v.d.el.in p.a.185°.Nuc�sus 
V.d.oval c. W.ctl.cond. 
V.dc.with distL�ct ctl.cond. 

� Diffuse coma 
Very diffuse 

V.d.c. with sl.ctl.cond. 
0 .  75 · 283 See note belo1-1 

- -
0.4 40 Anti-tail 301 in p.a. 40° 

Nil . -
Nil 
Nil . -
Nil 
NU -

Not seen - inag.fainter than � 

Sus .ray p�a� 280°� V.d.c. 
c.d. and of- v.low" surf.br'ness 
c.without def.boundaries 
V.f.c. No ctl.cond. or nuc. 
Extremely f.d.object 
Extremely fod.o?ject 

Aper 
mm 

50 
1 1 5  
250 

50 
40 
50 

210 
1 60 
153 
150 

50 
300 
150 

50 
100 
300 
150 
100 

50 
40 

250 
300 

50 

50 
317 
1 1 5  
210 
1 15 
300 
320 
150 

80 
1 50 
300 

80 
153 
250 
320 
150 

50 
80 
50 
50 

200 
120 
120 
120 
120 
120 
120 

x Obs. 

1 0  GMH 
70 HER 
65 RDP 
1 0  PBD 

8 SFB 
7 JDS 

35 MJG 
50 ALeM 
46 TH 
24 KNS 

7 JDS 
40 VIM 
48 KMS 
1 0  JEB 
1 4  KS 
40 VIM 
24 KMS 
14 KS 
1 0  JEB 
1 2  ss 
65 RDP 
80 SFB 
1 0  JEB 

1 0  JEB 
86 AJ 
70 HBR 
35 MJG 
70 HBR 
80 SFB 
80 JDS 
60 PMA 
1 1  RWP 
24 KMS 
80 JHR 
20 MDH 
46 TH 
65 RDP 
80 JDS 
24 KMS 
1 0  JEB 
20 MDH 
1 0  JEB 
1 0  GMH 

KS 
20 JEB 
20 JEB 
20 JEB 
20 JEB 
20 JEB 
20 JEB 

Note : John Bortle 's observation of Feb. 24.0 contains so much interesting detail 
that it is worth giving it in full. He- notes · "In the 32cm refl. the coma 
is onion shaped with the extension pointing· in the direction of the Sunl 
The coma is more· or less circular in 1 Ox50mm and 20x1 20mm bin. , boundaries 
tote.lly undefined. Coma slightly condensed, ratmr·dense · in 32cm. but 
without a central condensation or nucleus. Coma diam. in both 1 Ox5Qnm 
and 20x120mm approx 8 1 ;  in 32cm. 6 '  .3. An extraordiria.ry anti-tail is 
present, much brighter than the material 'in the direction where 'the normal 
tail was last observed• In the 20x120mm, after a'long pe.L•6od of dark 
adaptation, the anti-tail can be traced .for 45t in p.a. 283 • Where it 
joins the coma, it is about as wide as the c?ma, but widens sli5htly as 0 it advances. In all the region joining. and north of p.a. 's 50 and 280 
with the centre of the coma there is a diffUse nebulous light eXtending 
out perhaps 20' from the centre of the coma, but of a much lower surface 
brightness than the anti-tail. Occasionally in the 20x120mm, the former 
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location of the normal tail seeiilS somewhat brighter:than the rest of 
the glow· and the 32cm. even suggests the presence :of -a vague spine 
pointing. towards · ·p.a. 4b0• ·· In· the diz:ection of the anti-tail, - the 32cm 
shows a fairly narrow, somewhat diffuse jet which blends· with the· brighter 
part of the coma where they meet and is not .w:i.der than 2 1  arc. This 
jet -i�· surrounded by a 'narrow diffuse glow". · 

This list complete� the tabulation of the observ.ations ·of .Comet Kohoutek, 
1 973f, began in Bulletin No. 5. The abbreviations in the description were 
listed in that Bulletin. and lists of observers names were given in Bulletins 
3 and 4� 

. Comet P/Reinmuth (2) 1 973g. Recovered by Dr. E. Roemer on 1973 Apr • .. 26.3 
with the 229cm reflec.tor of the Steward Observatory -at :·Kitt Peak • . The comet 
was �ssentially stellar in app�aranc

.
�� mBg:. 2o:o • .. - ·A further· 

.
observation �as 

obtained on May 2.? when· .:the ·comet :was recorded as .a small weak spot ·of . 
magnitude -20.5. No ·further. observations ·were reported during the year. 

Come-t Huchra 1973h. Discovered by J.P. Huchr� on 1 973 Apr. 25.3 on a plate 
taken with the 1 22cm Schmidt telescope at Palomar. The comet was a diffuse, 
1 3th. magnitude object in Bootes and had central condensation but no tail. 
Comet Huchra was bright enough to. b� p�ptogrll,p��d- by __ .l)r. R.L.: Wa:terfield and 
N. vlood at Woolston and was recorded as . a 1 4�·5 - 1 5:th magmt�de object .. having 
an inner coma 1 511 di�ete_r withi.D.- a very .t:a.:iilt outer coma 1 1 .-5 diameter. The 
foll9�g precise positi9n �as ·meas¥red from the plate: . 

1 973 
fune 

R.A. (1950.0) Dec. 
h m s . 

- �,3-
. 53 1 �.�99 

O · 
+18 

" 

1 1  09.9 
� . . . . . . 

Elements were calcll.4ted. by Dr. B.Q. Marsden from 34 observations, Apr 25 to . 

June 24: 

T 
e 
q 
p 

1 973 Mar. 1 1 .5857 E.T. 
0.972800 .· 
2.384384 ll.U 
821 yrs ... 

· w 1 23�h85o 
Q 57.'1492 
i 48.3239 

By the end of .,Tune, the comet h� faded to 19th magnitude • 

.,_ � JO 

1 950.0 

Comet P/Clark 1973i. . .This new periodic comet .was discovered by: M. Clark, Mount 
John University Observatory, Lake Tekapo, New Zealand, on 1 973 June 9. 7 using 
a 1 Ocm f/ 6 camera. The comet was diffuse, with condensation and had a short tail 
1 '  long in p.a. 260°. · Magnitude 13.  · . The comet was obsE;lrved until 1973 November 
21 . · As observationS accrued it became clear that the comet was of short period 

.lllld the following elements were calculated by Dr. B.G. Marsden (Comet Catalogue 
1 975) :  

T 1 973 May 24.8785 ·E.T. ' 
w 209�1276 e 0.5003.54 
Q 59.1303 . 1 950.0 a 3.1 22933 .Au 
i 9.5008 0 0.1 785912 n 
q 1 :.560361 AV:' p 5.519 yrs 

Comet P/Brooks 197 · • Recovered by Dr� E. Roemer and J. Latta on' 1 973 July 
1 �  on plates taken with ·the Q29 cm reflector df the Steward Observatory at Kitt 
Peak. The comet was a sharply condensed 20th magnitude object with a trace of 
tail extending 3" to the south-east and w_as vecy close to the prediction in the 
Handbook 1 973, AT being only -Od•02. The comet brightened to magnitude 18.7 
by September and observations continued until November 25. · 

Comet Sandage 1 973k. Discovered by ·Dr. A.R. Sandag.e on ·1 973 July 4.2 on plates 
taken with the 1 22cm. Schmidt telescope_ at Palomar whilst photographing a quasar 
field in Serpens Caput. The comet was a dif'fuse object with condensation, 
magnitude 1 5  and had a short tail 1 1  .5 long towards the south-east. The comet 
remained aro�d 1 5  - 1 6th magnitude until conjunction - when reobse:rved after 
conjunction it had faded to mag. 1 7 .  
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Comet Sandage 1 97.3k (cont. )  

The follow'.Lllg elements have been calculated by Dr. B.G. Marsden, based on 
2$ . observations 1 973 J� 4 to 1 975 �eb. 15:  

· · 

�T 

(I) 
0 
i 

1 973 Nov. 8.1651 E.T. 

72�5541 
278.5454 
137.4017 

1 950.0 

Epoch 1973 Nov. 14.0 E.T. 

e 

q 

1 .000036 . 
4.8.12054 AU 

Perturbations by all nine planets were taken into account • . 

Comet P/Schwassmann-Wachmann (2) 19731. .. Recovered by M. Antal on 1 973 Aug. 
28.1 using a Schmidt camera at the 29 metre focus of a ·  2 metre reflector. An 
independent recovery was made by c • .5ha.o and G. Schwartz on the following night 
using � 1 .5 metre reflector at the Agassiz station of "Harvard College Observatory. 
The comet was diffuse with cOndensation, magnitude 1 9  and very close to the 
prediction in the Handbook 1 97.3. A brightening to mag. 1 7.5 was observed from 
September 26 to November 24 - the last observation of 1 973. 

Comet P/Borrely 1 97� Recovered by Z.M. Pereyra on 1 97.3 Aug. 23.1 using the 
154. cm reflector at sque Alegre. · The magnitude was 19.5 but nothing wap 
reported about its description. �he recovery position was close to the 
prediction in the Handbook 1 97.3. · No other observations were reported before 
the end of the year, 

Comet P/Encke. This comet was photographed by Dr. E. Reamer on 1 973 September 
21 .2 using the Steward Observatory' s  229cm reflector on K:itt Peak. The image 
was practically stellar in appearance and of mag. 20.5. As reported · on BAA 
Circular 551 , P/Encke was observed at aphelion in 1972 and no letter designation 
has been affixed for the current retu:m. 

Comet P/Gehrels (2) 1 973n. Discovered by Dr. T. Gemoels on 1 973 Sept. 29.4 on 
a plate taken with the 1 22?m Schmidt telescope at Palomer6 Of mggmtude 1 5  - 16, 
the comet was diffuse with a fan-tail 2 1  long in p.a. 2.30 to 260 • Dr. Water
field and associates at Wool.Ston Observatory obtained observations and precise 
positions were reported on BAA Circular 551 . On November 16, he described 
the comet as having a fairly well condensed inner coma 1511 in diameter with a 
fainter outer coma 30" in diameter, mag. 15.5. A later plate on December 1 7  
showed an inner coma 10" i n  diameter with a very faint small outer coma, mag. 
16.2 

Elliptical elem�nts have been cal9ulated by Dr. B.G. Mar�den using 32 
observations between 1 973 Sept 29 and 1974 Feb 25, perturbations by all nine 
planets having been taken into account: 

T 1 973 Dec. 1 .6457 E.T. :Epoch 1 973 Nov. 14.0 E.T. 
(I) 1 83�346o e 0.409859 
Q 215.6130 1 950.0 a 3.979481 AU 
i 6.67o6 . n° 0.1 241551 
q 2.348455 AU p 7.94 yrs. 

pomet Gibson 1 973o. Discovered by J. Gibson, Observatorio Austral Yale-Columbia, 
El Leoncito on 1973 November 24.2 using the 51 cm double astrograph. The comet 
was of magnitude 15.5 and at first it was not certain if it W?S a comet or a minor 
planet. Hgt-rever, later observations revealed faint streamers of a tail 15" long 
in p.a. 355 and 1 5°. On December 31st, a plate showed a tail 1 1 long in p.a. 
�. . 

Dr. B.G. Marsden has calculated the following parabolic elements from 8 
observations 1973 Nov. 30 to 1 974 _Jan. 25. Perturbations have not been applied: 

T 

q 

1 973 Aug. 10.1241 E.T. 

3.843731 AU 

(I) 221�.3256 
� 243.9083 
i 1 08.0712 

1 9$0.0 
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NUMERICAL DESIGNATION OF COMETS 

. .. P/HO'lmes 
·- P/Grigg-5kjellerup 

1971b 
. · '  • . 1972b. 

1 1 .  

IV 
. v 

BraOi':ield · 
P/Neujmin 3 
:P/Tempel 1 
P/Giacobini-Zinner · 
P/Swi.ft-Gehrels 

1 972£. 
. 1 97·2g· · 

· 1972a· ... " . ·� . 

� . . 

. �973 

. VI 
VII 
VIII 

. � 
X 
XI 
'XII .. 

I 
n: 
III 
IV 
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CrnEI' KOHOUTEK: A LITERATURE GUIDE. by G.J. HOOOKD�ON 

Many of the important observations of Comet Kohoutek (1 973f) were reported 
in ICARUS volume 23, no 4, December 1 974, in an issue especially dedicated to 
that comet. References in this edition are referred to by page number, 
additional references are given in several instances where work has been reported 
elsewhere. 

Kohoutek (p491 ) described the circumstances of the discovery of the comet. 
The chief investigations app�_ar to haye been the search for molecules and the 
analysis of dust in the tiu"1.. · Several···new techniques were used for some of 
the obs.ervations. Pref.iminary results havE! been compiled by Carruthers and 
published elsewhere (AStronaut.' Aeronaut. , 1 2 (10), 42-5, 1974). The crew of 
Skylnb IV observed_ the come� at. perihelion and mad� drawings (Gj.bson, P493, 
also Sky & Telescope 48, 208, 1 974) and were the first to observe the "anti-tail" 
a sumward-spike like that of Arend-Roland 1 9.56; Discussions· ·of· this anti-tail 
were gi�n by Se�a (p502 ) and by Gary and O'Dell (p.5.1 9) who eonsidered that 
its shape and orientation cotiJ.:d be satisfactprily _exp;J.ained. bY, _ejection of 
large particles· near perihelion. As the comet receded from the sun the anti
tail became less intense. 

Two features were observed to propagate down the tail at a velocity of 
about 25bkm/sec (ayder et al,p6o1 ), and other photographs were reported 
(Crump & Cruikshonk, p611 ).  

Various people found and measured the emissions of molecules familiar to 
comets e.g. c2, �eo, CN etc. (e.g. Fehrenbach & Andrillat, c.R. Acad.Sci., 
Ser.B,278 (13), 607,1974). However, searches for the possible parent molecules 
H20, NH3, CH30H and N20 in the frequency range 22.2 to 25.2GHz were unfruitful 
(11ango et al,p590). Traub & Carleton searched unsuccessfully for �0 and 

Methane, CH4 (p585),  an upper limit for the production of methane was also 
given by Roche et al (Icnrus 24, 120, 1975 ) .  Blamont & Festou observed OH 
in the comet by resonance scattering in the infrared (C.R.Acad.Sci., Ser.b,278 
(11 ), 479, 1 974) and HCN was detected by its radioemission (Hueber et al., p580), 

Ulrich & Conklin reported re.dioemission due to C�CN (Nature 248, 121,1974). 
The last two molecules are of special interest in two respects - they may be 
the first parent molecules detected in comets, and secondly, these molecules 
are generally regarded as representative of an interstellar medium. The 
9cm emission due to the metbylidene radical, CH, was detected up to several 
dey-s after perihelion (Black et al, Astropbys, J., 1 91 ,  145, 1 974). 
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I{vdro:x:rl t-adic'al, OH, was observed in the ultraviolet to lie in a nearly 
spherical conw., .ab�ut 3 1  diameter, arOUl').d �- c�qt. (Harvey,_ Publ. Astron. Soc. 
Pacific 86,552,. 1 9!4). other observations qf .this radical include those 
of Turner (Astrophys. J., 189, L137, 1 974) and :f. �raud et al (Astron.Astrophys. ,  
34,163, 1 974) �ho detected OH in absorption at 18ctn loravelength from December 
1 973 through to .February 1 974, after they reappeal"'e<;l- in emission around 
mid-January. 

Hydrogen emission a"t I\vman-a. showed an eno�ous halo about 4 ° diam. around 
"the comet and cond�ed toward "the head of the comet (e.g. Carru"thers et al, 
p526).  Various infra-red observati-ons, made oyer a range of heliocentric 
distances, are reported (Noguchi et a1, 'p545; · Ze:ilik & Wright, p577 Barbieri 
et al, p568; and Ney, p551 and Astrophys. J. Lett. ,  189, L141 , 1 974); and 
various other ground-based spectroscopic results reported (Lanzerotti, p61 8 )  

An attempt to observe radar echoes from .the· comet was made at 3�8cm 
wavelength on 1 2  January, 1 974 using the H�tack. 'Qbservatory radar in 
Massachusetts . · No positive results were obtained; but by making reasoned 
assumptions it wp.s concluded that the nucleus of· c·omet Kohoutek 1 973f must be less 
than 250km in diameter and that the density of any millimetre-sized particles 
must be less than one per cubic metre for a: coma of ·diameter 10,000km (Chaisson 
et al, Icarus 24; 188, 1975). · 

Finally, visual estimates of the total coma brightness between November 
24, 1973 and February 6, 1 974 were used to produce a light-curve for the 
comet by Angione �t al (Icarus 24, 1 1 1  , 1975). 

J 

CATALooUE OF COMETARY ORBITS ..:. 2ND EDITION 

'.A new editio� of the Smithsonian Astropl'lysical Observatory's : 
Catalogue of Cometary Orbits by Dr. B.G. Marsden has been 
publi�hed. �pies_ can be obtained ,from the Assist�t 
Secretary,"·�itish As�ro�omical Ass_ociation, Burlington Ho�e, 
�ccad:OJ.y, 1:.onaon� W1V ·oNL, price_ �£1 .5o post free. 
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�- ��7 'to, tjlose �ho:·li�v� contribu�ed �terial ,ro�: thl� .iss'-!e� 
I hope this will encourage .others .to put pen to paper;, and -that ·· · 

. we shall receive many mcire' ·articies iD tim.e for 'o}lr �ex(��ssu�, 
.. . . . • . .  . .. . . .. -. . .. . . . 

MY MErHOD OF. CCMEl' h1JNTING .
· 

. ·  . . From J.E. Bortl� . . 
The desire •to be the·: ··first discov-erer o.f- a: new· comet has

·
. probably . touched each o·f, us at- one :time· or--another. · The: :l'dea c·aught my fancy 

in· the early l96o.rs .. when· IkeY"a and · Seki: ··were. gaining fame· with. their 
xna.rJi- ·discover� ea. ··· Un.t'-ort�ely� : at-. ·the: .. t,ime I lived in. an lirban 
ar.ea :whose skies were�not sUitable for canpetitive comet hunting. 
The·· idea- --stuck'wi-bh·me though and wh� I ·oegan�·loold..ng for a new 
h<;)us.e some ;years later;· one· of tne . i>riJ!te considerations was thB.t. 
its property· proVided a··good· horizon. . As·. tb:iilgs ·tun1Sd out; ·. I ·. 
had a house ·bUilt in the sp-ring .. of 1 9·70_·in a quite rural· area atop 
�- hill whieh' commailded an unpara.:q.eled Vie� of the. h(?rizon-:-in gvery 

:· direction·. � .Jrt this si:te· I 'b?-ve;no obs'trlicti6n'"bigher thail. 3f - : · 
. � . ... . .. . . : 

DUring the year prior to· my reiocation ·r s�ent a - considerable a:moUnt 
of -time · corresponding. witll·· such· successfU:l:· cOl!le.t h1Jnters as . . . 

· t.c. Peltier, G.E.D. Alc6ek', and J.�.- Mellish; · obta� su·ggestions 
and opinions on the -best in�thOds: of" -comet huntmg,·· �trUlllentat;ion, 
etc. .·. .. ·.- · · :  - · ... 

. . ·. . .·. :.. 
• ·• • I 

My ffual deeision was to.· construct an- !nstanati:on siiiiilar .
. 
tQ that 

built by L.c. Peltier many years before . I had visited with · · 
Peltier and had actually used his comet seeker, finding it ideal. 
Sin-ce the observer is VirluS.lly sealed· in ·the :rotating . buildiilg; · 

at least partial heating of the· structure· '±s practical i,zi· w:Lnter. 
Since temperatures could reach' as· +ow as .:.-3SCCat my. home, keepiilg 
Wariil While COJUet hunting WaS a very -necessary consideration.· . '.Also 
important factors in- favour of the :'Pel tier arrangement. were that 
the .. observ-er always remains comfortaoly · seated and that eyepiece . 

. travel was at a lTlinimwn. · · ' · .. 

In the late 1 96o 1 s I had ·acquired two pairs of very 'targe bino�ulars, 
both of the Japanese military type. The first were a·fine pair of 

·.· 
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1 5x80 's with a 4° field of view. · The o�er pair we� . . 20x1·20 
binoculars with a .30 field l:m-t-:these were;: in need 9f··.conSiderable 
repair. Since the larger binocular was the. obvious c·h��ce . .t:oJ> 
use in comet hunting,·. work ·on their restoration was begun .in .. la:t.:e_, 
1 969 but it was cl.ear ... repairs ·woUld take a consierable time to·· .

. 

complete. Sil;u::� I would moV'e:··fil-eO · uiY ··n.ew home .in J\icy of 1_ 970 an 
interim instrument was. obviously necess!U7� �· .. -:. 

· 

• ' 0 

The natural choice foi"ih� fu�-;i,;::�-t�ent were the 15i:80· 0 

binoculars, and a specia:u.Y. designed 0 mount�g was prepared 0 !or them 
early in 1970. The mounting was altazimuth and w� pro!1de_d: with 
a reversible electric motor. This motor drove the binocularS at 

.. a rate, of' o._so perseconcr·in altitude (I always sweep vertically, 
cont.racy. · to the more usuai-practice of horizontal sweeping used by 
most comet hunte� ) �., �he figure of 0.5° per second was suggested 
to me-by G.E.D'� .acock to be a rate slow enough to allow very 
faint objects-to ·be detected as they travelled through the field of 
view. An object passing centr� through the field was in. vi� 
for 8 secondS ·:a.na- nebulae as faint as 10th magnitude··w'ere--routi:nely 
detected. . Sweeping with this instrument began 1 970 August 1st. and 
the 15x80 bi:O.ocu;J..ars remained in regular service for exactly. o.n� 
ye�� � _ whi?h time a total of 62.5 search-ho�· wer� accumulated. 
A picture of this instrument appeared on page 234 of the 1973 October 
issue of S¥;v & Telescope. · .. 

Construction of the Peltier-type comet-seeker was begun in the 
.sprln.g .. .o.f.-1211 .and.was complete.d.by. August 1 st • .. The bui]ding .wa:s 
adapted from a commercially avaiJ.able steel yard shed and m�asured 
1 .5 by 1 .  7 metres and stood 1 .  7 metres high. An opening . in the ·· 
roof and on the wall. opposite . the entrance was cut allowing the 
ms·trUment a· View" of· the sky :rrom the horizon to zenith • . The former 
opehing is covered by a completely removable hatch while: the· wall 
opening had a sWing-away door. · - A  wooden floor was constructed ·for 
the building incorporating 4 small rubber wheels, each about 30cm 
in -di'ame�r-; -"J:ocate�r at �tlie ·mdale of· eacli-of ·--tne 'oUi.ld:i.rig' s four · 
walls . Th;ese wheel� serve to raise the .. l?.:t�c� .slightly off the 
platform on which it rides . Out of the "centre of "tlie platform . -
rises

. 
� pie?e o� stee� s�aft •. : :A large bearing is attach�d to the 

:.�n�re of th9: structure ' s. flooring and with the shaft passing through 
·.it :Provi.d�s-. a pi vo�,. po:J.,nt-_ ru,1d c��ing: the. structure . to rotate 

about its. centre. Within. the structure and directly-in front of 
the . seated' observer is� a snieli automotive-type stee� wheel which, 
t�bugh a shaft, pulley . and beit�· when. turned imparts horizontal motion 
to·. the eiitire. st:rUCture in ei tber direction. ·vertical motion for 
the· now compieteli rebui.l t i0.i120 .. :binoculars-WaS. -proVlded in -a re.ther 
novel: way. . .. !he birioculars were 'attach�d to .. the) .l_eading ,.edge 0 of a 
large· u.:.shapecf iron bar. 1 .  7 metres across. · The. sides of. �e u are 
att8.ched. at '.tl:ieil-."mi.dpoi.n'ts to pivot shafts on the "wali .to the left 
and right of the seated observer. The- ends oi the U Cat'1"Y counter
weights which. slightly overbalance- the binoculars-. . .To the front 
of ·the· bino.cUlars ::i.s .attached a.' coi-d which runs . down . to- a small 
crank 0 cl:irectJ.i· in front of the observer and 00 ju:;t above t�e . steering 
wheel� . Tl,li-niDg' this crSnk raises- or lower$ . the binoculars ·• It 
takes abou·( four complete revolutions of the crazik to take the. 
binoculars altitude 150 to 6oO so turning the crank by hand can 
easily b(:l dene slow. enough to. provide a rate between Q •• 5o and· 0. 70 
per second . .. ·· · · - .... · · · 

· · · 
· .. · . '· . . . .._ . · . .  . . o · Since the e;Y'epi�ces of. .. the · 20x120-binoculars protrude at 45 from. 

th$ ·body of the binocul&-;. the ."observer-is -always · �i ther . looking 
downw� or little .more' than straight ahead as·he sweeps from 
altitude 1 5o to 600. · Heat is· provided by a two speed electric 

· heater· which �has been found· to ·oe vecy helpful in. winter . . ·Electric 
eyepiece "and· dewcap wa.nners. are also provided. This comet-seeker 
observatory' is. pictured·· on p'�a' 269 of the 1_97.1 November Sk;r ·& Telescope. 

Following Pel tier 1 s example, I try .to c9ver as much of the sky as 
pOssible each month, - �ot just concentra� �n the re�ions �ear the 
eun. Beginning on the night the fUll moon is first absent for a 
short time after twilight ends, I sweep an area 900 wide from altitude 
1 50 to 60° centred over the sun.- On each following night sweeps 
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· - cov.er- the,rem:ro.m.n:g . qu��ts,: nbrth ·to ·east; ea.St . .  to:·s.9uth, e�c. 
J>16�g sweeps · begiil wneri t� lil9oli i.s six �eys from· new �d · . 

· attention .. _ is us'usl.ly C?Onc��:trate� .. in_ the quadr�ts· north �9 e�t 
apd east to. south·�- · Eac1i sess;�n req_uires abo}it 75- to· 90 _ �ute_s 
but occasionally_ sessi'p'J;lS. of a.s·�c�. as ' 1. ��y miilutes·� are done� 
Sweeps proceed generally in-- a clbck.;.wise direction· and. fie::J.d. 
overlap is about one-third. Because of the cli'ii:rnal: motion ·of · 
the heavens_, it i� . .  necess�. to �turn .to the. starting poin1i to 

. cover the new� fi5E:1b sec:tion· of' sicy: .wfore. completing morning 
sweep-;tng� - ·.- · :· · ·· 

: 
· - ·· ' · 

.... ... ·. .. . . . 
-Occ:asi�nally,..: in recent months·; I have 't4so,'

.
emplc;>yed-a. 32�· �/5�6 

reflector worki.'lg at 55x with a field- of 1·.2° t·o do some sweeping 
_in �e regions close :to the sun in .P-opes pf detecting very faint 
.. comets. �es·� §weeps are. 'done horizon�-�d cov�r an. azimuth 

.- of 450 and·�o· altitude of 400. �e this instrument is· very 
·· effechve·.aji:�!'ltectug. falht' objects" lack·o.f' eyepie-;e and · 

_o_ptics heaterS occasion�·. reslJ:!ts· in .. fogging' of ·one or .nior,e. 
of" the surfaces, p'articUlarly in cold; damp weather·. Thus, it
is mostly limited to summer work. 
0 • • .. • • •  • • .. • ·:·;' • •  

As, of 1975. November 25th. � �tal.of llJ6.3 se�.h hoUrs had �een 
· - a.Ccumula'ted. · · . Ch three· 6cpasipn5 iD." the ·past 64. inontbs the · 

Writer has come. v.ecy'· close.' to' :t'iilding' a n.ew.. comet� In the case 
of" comet: 1'970ni, the Writer! s 5Weepibg c·arr�ed li:im about "5° 'above 
it on the· ill.g:b.t of"its "discovery by the· 'J'apanese. · Comet 1975h 
was missed by about th� . s,ame amount_ (again pa:ssing_ above it) .and 
�or �omet .1975� the writer 's mo�g. sw�eping ·programme started 
�t. 70 �out��_-o.f. the comet 's }>osition :twc:> !ll-9l1li.ngs before itS . 
discovery by the ·Jap�e·se- (it' w� ·-;tocf;).ted. :i,ri the. only area of slcy' 
that had not .. been swept that· month! ) - S:iii.ce there have been only 
five northern hemisphere visual discoveries du.i-ing the period 

· 1 970 August -to -19-75 November; ·the-·tbree- near ·misses suggest that 
the wrl.ter .is at least competitive, even if not lucky •. 

- ......... .. .. - ·  

.From Cbristopher St .
.
. Jolui Kear. (15) 

. .. . � '" 

. . 
Most of my observations are carried out. wi.th 20x50 Ga.rl Veitch 
binoculars and a 60mm refractor (altazimuth mounted). First of 
all:, . before I even .go out to observe� I look a.t. .a rota of various 
sections�. of the sky which·. I have drawn up. From this I select 
the· observing zone for . the night. �.Then, I leave the hous-e and take 
my_. equipmen,_t in.�o a nearby· field. . .I do this because I live-pretty 
near a �ol.l:i,ery which· has ·lamps on high standards on my western horizon, 
which is I11ost imPortant for 'comet-seekers�. ·r · then make ·preliminary 
observations of the area to be searched with the binoculars, using 
the telescope. on low .power for : 1inv.estigating1 any-interesting- objects. 
I make a note of these,-: and finish. my observations when roy 'lazy 1 
telescope eye . (i.e • . the one which· is not used .fo�' looking down the 
eyepiece). is completely exhausted, . and, perhaps, aching. - -The · 

objects--whtc]?..·have:·been . . noted. are then checked againSt ·a .. list _o.f 
clusters· and nebulae. indoors; . So�far, everything whichJhas been 
noted has· been. ei�her globular · cluster or a nebula. The 
instruments ar� tnen:put tl1tl8'3' unt:U .another. clear night arrives. . . ' . . . . 
i never observe·pelow �out thirty. degrees above the horizon, and 
my rota is aiways set out for the region 450 either side of west. 

· .West is allfays the best. place .tor come·t seekers· with small apertures 
to search, · as ·canets near perihelion with the sun· are the . 
brigh�st. -

-· 

MY WAY 

HOw does · one .write about comet hunting; let alone. do it? . . .  

It is an a�ttvity that does not lend itself well to. popularisation 
in scientific 'literature, . ye-p .it ·is, .. in many·. w.ays one .of the most 
�a�cinating·for.ms of observation. · · 
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P�adoxi.caJ.ly, the com�t hunter spends more time. looking at stars and 
n'el;mlae :th�· at: .com.et�,· apd: o�� r ha"l[e·.'to -_bre:a:k off sweep:Gig.if a 
particilla.rl�' spJ_endid cluster-:9!,,s·t�$ _ _  or .·dpul;lle .. :�s into.' the field; 
I never \lSe binocu.lJI,rs ( 1; find. tneDC �cofu.fortab�e. . MY. 1 �- .' . . 
reflector is always· used· with· a .Fr'Emk �yep��c�. Wit�· 1 '?. l'ie�_d; :qr· a. Kellner 
of 45 � ,  on l?right p.ights . (moozt), :$W�\�pin�(:is . SQ���iiiles·· �one Vi th ·. a X60 
Ramsden 40'' field... ,. · · .. · ·- ·  · _,... . : ' · · . . .. 

' : .. . .. .. . _,: ' ' . .: ·.: : . ,, , .. ' . ;..... ·: . .  : · .. ...... .. --:� , .. . : -� 

� 

. . · : . 

Host. of: lilY. w·ork is �one in the . . we-$ tern· s}cy-; : pAtt_ichl.ar .. attentio�:: is 
paid ·-eo the 1ow S�W. 'in ·s.u.tfuilil because· ··that is."where the· eclipt�c is; 
however, the north circumpolar regions are fairly well cove·red� 
All.. this ;relat.e.s to hunting f_or new comets, ip searching for knpwn 
comet� . a. differen:t ·method is 'use'd. ·_ 

. . ·. ·. _.. . . . :. . . . 
.. . ... � . . . . .. - . 

... 
·. .. . - . 

U_s:tng th!3 �0 �tl.as in conjunction With "}lprtons .I l.oca.te the · com.etfs 
·exact. poi?J. tion in tlle ·sey, ¥·; the come:t �s no:t· :there sweeping is done 
around· the area., Wrhaps 25· o� .30 square- degre'E;is"oed.ilg coyered.. To me 
the beauty of the SAD atlas is" :t;bat �t · �o�s o�e· to set. aii. . 
altazimuth telescope_ with· the ac·curacy of.' � equatorial with circles . 

• • '#• .. ... -- • • 

Since 1967 ray telescope has been· mounted-·on: a· home-made ·altazimuth 
which .w� B:dmi'!ited;!.y_ a b_:it shaq- in a �d, but O?=L �he wJiole quite 
good for 'low '}>9Wer· wp�k. · · . Soon i:t·� be � equatorial with �i!cles 
but I think ·I shell. still use iihe-sAO· for setting on a· comet because 
I ha:ve h� . . a .l<?t o'f I?�actice·: a.t; ·.it: •. � · �� Of. c'Oi.lrse:. ;you . c� use this 
tech!iique fo:r··finding .. �teroids� an9: fa;int neb�e ae w�ll. . · . ... .. .... . . . � - - -. . . . ... 

I ha.v:'e been � f�rly ;\'!guia:r swe�p�r ,r�:r- ab:out · 9· y:e�� with6ut · 
success' but ·r don't find that at. m hecessa.ry 'to ke.ep up'··enthusiasm. 
It was· George F .• ch.a.mb�fs ana his' splenaid' "Story' o£ the .'Cometsl' 
(the best coro.et book ever .. wri t'ten) tbat starled.-me ·'off and I' am .. 
eternauy gra�eful. · ' . . -.. · ·. ' _. · · .· .. · · 

• . . 

GREAT CXlOO' WElT ' 1 975n  .. . . . . 
· S. W. · Mi.lbourn 

Discoveiecf"by R:i.chird ':t-1�-west on .
. 
,975" Sept. 24.o. With the

. 
1 OOcm . 

Schmidt at 1a. Silla, the· comet appeared as a 16th magnitude object 
with a coma diameter of 2" - 3n and a tail 10" long. Subsequent 
trails_were found on plates e�sed on ·August 10· ·and- August 1 3  • 

. . 
Preliminary: elements showe.d that the comet would· probably become 
a fairly bright naked-eye obj ect by March· 1 976-.but none could have 
foresee� the brill.iant· spectacle which ensued. The comet brightened 
ste� .. through the .l.ast.months . of 1 975, reaching mag. 13 by.·earzy 

· Noyem�r-:1· 1 2  by ear]Jr December and ey the. end:.of the . year, 9th 
·magni "?ud� was attained. , . . . ·. 

BY .th� .end of ·J�� .1976� . Comet West was
.
_of. 6th m�nitude and 

rw,ming near� two.;:magni;tud.es ·brighter than predi'cted • . . However, by 
_In;?:d-Febru� o:bs�ro:ers were.·reporting megnitudes. aro�d 3 .. 5 (fainter 
than pre�c�li} and doubts were . rais.ed �whet.ber we . . were · to witness 
another .. Kohputek• Doubts were quickly. aJJ;eyed .when, just before 
perihelion, · Comet West gathered.itsel.f'·:and .with a:stuperidous outburst 
became visible in broad daylight on-- the day· 'of perihelion, Feb. 25 
(J. Bortle, 1.0x50mm binoculars) • . John ·.s81tJ .it with . .:.tbe naked-eye 
10 minutes before sunset on the same day and the magnitude a:t this time · 
�st have been �3 at least. Co�et. West .had· become Great Comet West. 

. _... . . 
At ·the beginning o�' March, · the comet moVed into the morning sky and 
during the first few. days of the morith observers- witnessed a 
magnificient sight as the comet began to move awey from-the Sun • . 
� Mar-ch 1 s�, ��e ma� �de_ !fBS s:tn }_ -. .  2 �4. �e ·]:>�ad tail. c�ed 
gently to the east. · The tail exhibited a nUlllber of streamers and 
the general visual .impression was of a sheaf of golden hair·. . As 
March progressed the comet began to fade but the tail increa£<>d in 
l.ength from around 4.0 at the beginning of· the ..inonth to 250 to 30° 
by the 9th. Good conditions were necessar,y for this length o! tail 
to be seen and few observers had such conditions. -Al.though 'tail' 
has been used above to describe the appendage,-- it was in fact a 
bundle of tails, some gas and some dust• · 'The lengths given--were 
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those of the brightest dust component. 

As ear� as March 5th, reports were being received of a splitting 
of the nucleus and by March 11th observers were recording no less 
than four separate nuclei. z. Sekanine. (Centre for Astrophysics) 
suggest that the reported positions of the nuclei indicate the 
following sequence of splitting: nucleus B separated from nucleus 
A on Feb. 22; nucleus D probably from B on Feb. 2.5 or less probably 
from A on Feb 1 7  and nucleus C from A on March 5 .  (IAUC 2930). 

Although Great Comet West is now but a shadow of' its former glory, 
those lucky enough to have had clear skies during the first few 
deys of March have been treated to a magnificient spectacle memory 
of which will last a lifetime. 

COMET BRADFIELD 1 976d 

Bill Bradfield (Adelaide) discovered yet another comet on 1 976 
March 3.8. The comet was diffuse without condensation, magnitude 
9. Dr. B.G. l>larsden llas calculated parabolic elements from six 
observations March 4 to !"..arch 10, residuals being within 21t arc : 

T 1 976 Feb. 25.060 ET 

q 0.67829 AU 

c.l 
0 
i 

221�760 
69.506 

147.772 
1 9.50.0 

Although the comet is fading and not well placed for observers 
in northern latitudes (remaining south of the Sun), the following 
cphemeris may aid observers with large instruments : 

1 976 ET R.A. (1950.0) Dec 6 r Mag 
h m 0 

apr 2 04 36.81 -07 12.6 1 .031 1 .004 1 1 .6 
7 04 49.47 -02 57.2 

1 2  04 59.08 +00 13.9 1 .376 1 .147 12.8 
17 05 06.85 02 42.0 
22 0.5 13 .45 04 40.1 1 . 710 1 .293 1).8 
27 05 1 9 .29 +06 16.4 

Mag. = 11 .5 + 5 log + 1 0  log r 
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Several members have written in praise of the Bulletin, and this 
is always nice to receive . Remember though, it is the quality of your 
submissions which insure that the Bulletin al�ays has the success ingredient -
s� �eep them co�g. 

NEW .4PPOruTMENT 

As many of you will have seen in the February Journal M.J. Hendrie 
has been appointed Deputy Director of the Section. The Bulletin 
welcomes this move and reminds the Section that Hichael can be reached at 
the following address: 'Overbury ' ,  33 Lexden Road, West Bergholt, · 
Colchester, Essex. 

Michael ' s  duties will be the receipt, acknowledgment and collation 
of observations and the enrolment of new members . We wish him the best 
of luck. · 

MY WAY - the series continues : -

John Leris 

Comet hunting has been a regular part of my programme since the 
appearance of comet Bennett 1 970 II, blazing its way acros3 the skies. I 
can still recall getting up in the small houz:s of March 31st 'and braving 
the cold, early-morning air, armed only with a 95mm reflector, a pair of 
8x30mm bi,noculars and writing :j.mple.ments. · Less than an hour later, just 
before four o'clock I had my first view of the ooinet shining in the pre- · 
dawn sky. Fortunately it was one of the brightest comets this century and 
served admirably as an introduction to this kind of work. 

Since then I have devised the foliowing procedure . 

I use an f5 .6 21 6mm reflector using a x30 Kellner, and a x4B Orthoscopic 
(respective fields 1 08 1  and 50 ' ) .  AB the telescope is mounted 
equatorially the sweeping is done in RA and raised or lowered in declination 
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a�ter each sweep . I �ind the glow �om street lights particular� bothersome 
at below about 35 degrees in some directions and another problem is the 
buildings which obscure parts of the Western and Eastern sky. Therefore all 
my main searches are concentrated at the zenith, at areas select?d beforehand. 

' ' 

I �ind atlases Coeli; Nor:tons. and the S.AO yery useful �or identification 
as well as the location o� ].mown co_llle't� • .. . - · · · . _

· . . . . 
Recently I have mpved the telescope �o ·a roll-of£-roo� type of 

observatory, and this has made· observ-in8 much f!lOre co�ortable, es�cial� 
if one stays at the eyepiece for. sol!le time. . 

So �ar my efforts have be�n u�ewar��� · 
.b:ut perhap·s · one of these nights 

I will be the first to point my telescope at one o� .tnese elusive objects. 
Vibo knows! 

Graham Ke:i.. t.oh. · .. _ _. .· : • 

. . ·�. 

I have_Li· variety. o� .. inst�ents for comet-hunting. These include a 
3" re�ractor working �-j; .x26, sevefal small hand-held re�actors, an 8" and a 
6" reflector, (both working at f4 and used exclusively for sweep-ing) and 
�inal� a lightweight pair of Japanese 1 5x80mm binoculars . The two reflectors 
are both equatorially mounted and this assists sweeping. Atlases and 
reference works include Nortons , Coeli and the RNGC, ( I  am also hoping to get 
an SAO) . 

. The method of search and the instrument empl�ed depends on· the 
circumstances and pri.Ear�, conditions . For instance, the binoculars easily 
mist-up and cannot be used on very cold, damp nights. As the Brftish weather 
is notori·ousiy bad for astronomy it is necessary for the writer to keep an 
almost perpetual watch on the sky conditions . 

Apart from the brief perio·a of strong moonlight the alarm is set to go 
off every morning before davm on th� o�f chance of a clear sky. 

Twilight searches are done in the hope of detecting a new comet at 
perehelion. As such a comet is like� to be large and faint a low magnification 
is used in the hope of condensing the image to clear visibility. The binoculars 
are useful for this work. In a dark sky nebulous objects of mag 1 0  are easi� 
seen. Other advantages of the binoculars include ease of handling and large 
field in view (3.5°). · 

Turning to o.:ther parts of the sky the emphasis is placed on light grasp 
as any comet here is likely to be both faint and small. Binoculars are· less 
suited to this work. Wherever possible then the 811 is preferred �or its 
greater aperture and resolution, the latter being very useful when groupings 
of stars are_ encountered, say at the: edge of- the �ilky Way • . Plossl eyepieces are 
used providing sweeping magnifications of x27 .and X45 with a maximum field 
of 2°. The higher power provides excellent. de�inition and contrast over a dark 
field of 1 .3o. The oc ulars were · obtained from an ex-government source, the 
supplies of �hich are rapid� diminishing and are unlikely to be replenished. 
The erfle eyepiece is not �avoure� by the writer who finds fields _in excess of 
55' unsuitable . Apart from the reduced light_ transmission which is not 
insignificant, and the increased light scatter if the ·elements are not bloomed, 
too great an apparent field necessitates considerable eye-movement resulting 
in fatigue and consequent loss of discerning abili�. The smaller field of the 
?lossl provides greater eye-relie� and it is possible to absorb most of the 
field without undue eye movement. Having. probab� come from small focal-ratio 
systeQs they arc well corrected for the usual faults . 

Sweeping itself is made in strips of azimuth with a 2/3 field' overlap. 
The instruments are not in continual -motion being manually operated allowing 
each f'iel<f in turn to be exa.miilea·. 'The reference points for each session are 
recorded � a log book together with a note of the sky condition; instrumentation 
�a time - from which the duration of the session can be derived. A note is 
also made of_ objects detected as a more accurate measure of performance and 
condit:i,ons . 

It appears today that the most highly rated instruments for comet seeking 
are the giant 4" or 5" binoculars. The greatest asset o� such equipment is the 
binocular vision, which is undouotedly superior to monocular vision. The 
difficul� o� observ'ing with a siilgular ocular as with any conventional 
telescope is the lazy eye which either detects spurious light or impairs the 
vision of the -observing eye when it is �orced to squint . A dummy eyepiece or 
a dark patch worn over the eye, as used by the writer, can inprove the 



- 3 -

G. Keitch1s Way cont: 

performance of the monocular system dramatical1y. The writer ' s  initial attempts 
at sweeping through the 611 and 811 Here erratic until this facility had been attained. 

� Although having never looked through binoculars larger in size than the 
1 5  x 80mm, the Ytri.ter feels that the 8" f/4 is p�obably equal to, if not better than 
the favoured binoculars. Further, the writer v;ould not be happy searching the 
areas of sky well away 'from the sun with magnifications ·as low as 20x or 25x, 
which arc the normal .operating p�{ers of such� instruments . Surely comets would 
escape detection at such low powers? · The writer there:f'ore pays more attention 
to the darker areas of sky where. the 811 is probably more effective . The success 
of the binocular users in this field might possibly be attributed to the large 
number of binoculars used at Skalnate Pleso in the 1 950s and 1960s. 

The village from which the writer ob serves is e. bout to be swallowed up by 
urban expansion and increasingly the conditions are becoming more difficult. If 
the 8" f/4 can be reloc?-tcd in more favourable settings, objects of magnitude 1 2  
and 13 should be easily swept up - making this particular instrument a· very powerful 
tool. As it is, objects of magnitude 1 2· are in easy reach of the 6" and the 8 " .  
but as the situation worsens a decline in ·performance is inevitable. It is worth 
noting that several of today's most successful 'comet-hunters make lengthy journeys 
to observing sites free from artificial light pollution. 

'An analysis . of comet discoveries ' - as _printed in the �Journal of the 
.B.AA Vol. 72, 1 962 - by H.J. Hcndrie re.veals t�t compa�atively ·few comets are 
discovered visually of magnitude 11  to 14. Thj,.s suggests a . range of magnitudes 
at the threshold, or beyond the limit of most a�te� comet-seekers . The writer 
is optimistic, thGrefore, that perhaps one day those extra inches of aperture 
mightbring success. 

CHANGE OF ADDRESS 

Attention should be dr�wn to the adq.ress of the Editor which has been 
changed since the appearance of the last· Bulletin. The Editor apologises for �ny 
inconvenience this may have caused to correspondence arriving at the old address 
and naturally resulting in delays to the reply. · 

Also in this connection,. it is worth remembering that in the effort to keep 
down postage bills the normal submission o� articles etc. for appearance in the 
Bulletin will not herald th<;:appea.rance of.·an acknowledgment to the author unless 
there is some query on the submissio�. If you feel you would �like a reply, or if 
your enquiry demands a reply, the�n plea_se enclose a_ stamp to ·cover this . My thanks 
to all the members who have written in the past, and I trust these few remarks will 
be borne in mind for all those ?.ho will be. most welcome in writing in the future. 

COMETS IN 1 2I4; 

1 974-a P/Forbes. This short period comet was re.covered by Dr. ·E. Roemer and L.M. Vaughn 
on plates exposed with the Steward Observato� ' s  229cm reflector on 
Ki tt Peak on 1 974 Jan. 1 9 . 5 .  The images were of around mag. 20 
and rather well condensed. This is the fifth observed apparition 
since discovery in 1 929. 

During 1 974 June. to August the comet was bright enough to be detected 
visually .with large sized ama�eur telescopes, the magnitude reaching 
1 2. 6 .  On August 1 7, . a  ph9tograph by Dr. R.L. Waterf'icld showed a 
broad diffuse fan tail 6 1  long;· Despite a rigorous determination 
of the motion between 1 942 and 1 96� , the recovery position indicated 
a correction of 6 T = -0.27 day to the predicted elements - an 
indication of probable changes in the non-gravitational parameters 
sinco 1 961 . 

1 974b Brad.ficld W.A. Brad.fi�ld (Adelaide) discovered h=i:s second comet on the night 
of 1 974 Feb . 1 2 when he detected a 9th magnitude diffuse object in 
Sculptor. Preliminary elements indicated that_ the comet would 
:9rcbably beco:re .bright enough to be vj,.sible t? the naked-eye during 
March t a probability which duly became f�ct, �the magnitude reaching 
4 - 42 during .the second half . .  of the month . The comet was widely 
observed and one of the most striking features was the extreme 
condensation o� the ·coma which rendered it almost stellar in 
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appearance for a long time . The tail developed during March 
and th� visual length · was around 4 degrees by the end of the month. 
By that _time the tail. had become a v�i'y broad fan and numerous 
streamers were noted by some observers . April saw a consistent 
fading of the coz:�e·t -and the tail length diminished and by July the 

· magnitude was belo:" 1 2'" no tail ·being visible. . 

The following orbit by Dr. · B .G. Marsden is based on 159 observations 
Feb . 14. to Nov� 1 8, 1 974 per.turbations by all nine planets and non
gravi�tional effects being' t.a,ken into account. 

T .1 974 Mar. ' 18.35634 E.T. 
w 333�1 3024 
c 143.03795 1 950.0 
i 61 .28976 

�och 1 974 J\,pr. 1.4.0 E.T. 

q 0.5031906 AU 

e 0�9996972 

The second new comet of 1974 �s discovered by M . Lovas (Budnpest) 
on March 22.0 - a diffuse 1 4th _nic.gnitude. object in Virgo. Comet 
Lovas was over 5 AU from the Sim when discovered and with perihelion 
at 3 

·
Au in August 1 975 there -:vlas some hope that the magnitude would 

reach about 9 by thc.t tinle. ; However, .as ob.s.ervations accrued it 
bece.me apparent that the comet was experiencing an outburst at the 
time of discovery a.nd 'the· magnitude formula was eventually revised 

··downwards by 5� magnitudes. The most ,recent. orbit by Dr. B.G. 
Marsdcn is based on 119 observations 1 974 Mar 21 to 1 976 Nov 21 , 
perturbations by all nine planets being taken into account: 

T 1 975 Aug. 22.1813 E.T. 
w· · 261 �36407 
Q 1 1 .6714 1 950.0 
i 50.6422 

Epoch 1 975 Aug. 1 6.0 E.T. 
q · 3.01 1456 AU 

e 0.999601 

Recovered by T .  Seki (Kechi) on, 1 974· June 24.8 very close to the 
prediction by .Dr. D.K. Yeo�ris - ( see below) . Seki was using a 
22cm f/5 .2 camera at the Koc�i . Observatory's Geisei station and 
on June 24 the comet was very d:if'f'use. . Later observations on 
July 1 8  and 1 9  showed sone condensation and on the latter date a 
short tail was recorded. This is .the ninth recorded appearance 
of P/Fi.nlay since discovery in 1 886. 
Predicted Elements (perturbations by all nine planets plus 
non-gravitational effects)': 

T 1 974 July 3 .9489 E.T. 
322�1 278 w 

0 
i 

41 .7813 1 950.0 
3.6454 

· q 1 .095877 Atr 

Epoch 1 974 July 1 2.0 E.T. 

e 0.699181 
a 3 • 642982 AU 
n ° 0 .141 7485 

P ·6.953. yrs. 

The third new comet of' 1 974 .was discovered· on July 26.2 when 
Dr. c .u. Cesco and }.f.R. Cesco of the Observatorio Austral, El 
Leoncito located a diffuse 14th magnitude object in Sago.ttarius. 
The comet was already past .perihelion and fading re.pidly l!.nd observa
tions were· continued until Oc.tober. only� 
The f'ollowing elements by Dr. B.G. Marsden e.re based on 1 5  
observations jUJ.y 27 to. ·sept . 1 8 :  

T 1974 May 1 3.0963 E �T. 
w 1 76�8420 
0 1 65.0470 1 950.0 
i 173.1 652 

e 0.981819 
q 1 .373498 
P 657 yrs 

1 974f P/Honda-Mrkos-Pajdusakova. Recovered by � .  E .  Roemer and L.H. Vaughn on 
�ov. 1 0�1 using· the Steimrd Observatory's  229cm reflector on Kitt 
Peak. The comet appeared' as a soall spot of magnitude 1 9  - 1 9t 
and was making its fifth appearance since discovery in 1 948. 
During December the comet became bright enough to be observed 
visuo.Uy, the total magnitude reaching 9 by mid-month. By early 
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January 1 975 magni tudes around 7.5 nere reported but the comet 
was �unning quickly south and the comet was shortly 
unobs.erv�ble ·from the British Isles . :., . . 

·The corr�tion �o the �redicted elements was negligible : -
T 1 974 Dec. 2�.1 355· 'E.T. Epoch 1 974 Dec. 1 9 .0 E.T. 
w 1·84.5674- e 0.809079 
Q 232.9814- 1 950.q a 3.031 9.81 AU . 0 i 1 3 .1327 n 0.1 866872 . 
q 0.578869 .AU p 5.279 yrs • 

1 974g .van .. den Bergh . T�e fourth ·or 1 
.. 
974 ' S new comets was discovered bY � · · -: ·· · 

Dr. S.  van den Burgh on November 1 2 .2 using the 1 22cm 

1 974-h Bennet. 

Schmidt telescope at Palomar. The comet was a 1 7th mag. 
obje.ct iri Tria.riguluiii, was· diffuse without condensation · 
but with a short ta� 21  long . 
Preliminary elements showed that the comet. ·has a very 
large perilhelion distance, a result confirmed .. by later 
orbit determinations. which s.howed q to be a record 6 A.U. 
Comet van den Burgh was�·pas

'
t .perihelion at the time of 

discovery and refuaine� a_ v�� faint object 
The following element� . are "!>Y: Dr. B.G. Marsden and based 
on 31 observations 1 974- Nov. 1 2  to 1 975 March' 4-, perturbations 
by all nine planets being taken into account:· 
T 

w 
Q 
i 

1 974 Aug. 8.1 758 E.T. 
1 51 ?8041 

: ·  

225.4025 1 950.0 
60.8578 

Epoch 1 974 Aug. 21 .0 E.T • . 

e 1 • 004-022 · ··· 

The fifth �nd last of the· 1 974 new comets was a tlisCOYCrY 
by J .C.  Bennett of Pt:etoria-; South Afric·a wl:ie� . on Nov . 
1 3  he found a diffuse 9th magnitude object in Hydra. 
The comet .�d no CSlJldensation or tail and during the 
following week faded rapidiy· and beoame 'very'di££Use. 
Comet Beimett. was· not positively identified after Nov . . . . . ... 
25 although faint nebulous images some 5 1  x 1 5 1  .in 
extent which were almost certairily those of tHe c·�t· · 

were. found OP.. plate� �ake� with .:the ·.Maks�tov astrograph 
at Cerro El Roble by c. Torres and J. Parra on December 
8, 9 and 1 0 . . 

· 
· · · · 

The follow�g �le�ents were calculated by Dr� B.�; M�rsden 
from 1 0  observ;a�ions Nov. � 4-- 25.: 
T 

q 

1 974 . Dec � 1 .521 E�T. 

0.86462 AU - ·-

(o) 324?971 
Q 50.655 
i 1 34-.81 9 

1 950.0 

1 974 P/Wirtanen Making i.ts f),fth, a_pp�arance .. since discovery in 1 948,. 

·-

P/Encke 

P/Wirt8Jlep was re�ov:ered by_ Dr •. E. Roamer and. L.M. Vau� 
on December 20.-5 usi.J;lg the Steward Observatory's  229cm 
re:flector on kitt Peak. The comet was extremely faint , ma·g. 
21 .5,. but fairly well condensed. The recovery position 
indicates a small correction of 6T = -0.07 day to the 
predicted elements by Dr .  B.G. Mersden which are based on 
obserV-ations at the four· "previous apparitions , perturbations 
by ail nine planets -and non-gra:Vi ta.t:i.onal effects b.eing �en 
int<? account: .' 

. T 1 974 Ju1y·5. •. 6655 E.T. 
·w ":351 ?8301· 
·o · 83.5425 1 950.o 
i 1 2.2677 
q .,. 1 "�256059 A.U� 

·:gpoch 1 974 July 1 2. E.T:/ 
-e : 0.614.209 , . 
.a0 3:.255799 'AU 
n 0.1 67771 3 
P 5.875 yrs. 

. Although not receiving a letter designation, having been observed 
.at aphelion in 1 972, P/Encke returned to perihelion in 1 974. A 
number of visual observations were obtained between mid-April and 
mid-June, the comet reaching a maximum magnitude of 7.5 in late 
April 
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In llil..rch 1 975, Mr. q·. To_rres, Department· qf. Astronom,y, University 
of Chile reported that he �d found faint- images of du Toit I on 

·plates taken With the Maksutov astrogra.ph at Cerro El Roble in March 
/.and April 1 974. - Th� April plate showed ..a centrally condensed 

coma 1 1 in diameter and of ma.gzrl.tude 1 8-1 9 .  The two positions 
are consistent v�th the line of variation for the comet and indicate 
tna.t T = 1 974 Apr. 1 .50 U.T. No lettel? designation was given to this 
comet. 

· · 

P/Sch\7assmann-Wachllll;l.nn I. �hi� annual c�met experienced one of its irregular 
outbursts during 1 9.74 Sept '11 - 23 when the tota.l' magnitude reached 
1 2_ insteo.� of its custol!la:rY _1 8. -

ROMAU NUMTI:RA1 DESIG.�ATIONS OF COMETS IN: 1 974 

Comet ... T 
.. 

1 974 I Jan • . 4�0 
II Feb . 1-5-.3 . 
III Mar. 1 8.4 

. IV . .  Apr . 1 .5 
V · ·· - Apr •

. 
29.0 

VI May a:2 
VII May 12.7 
VIII May 1 3.1 
IX Hay 1 9 .9 
X July 3 .9 
XI July 5 . 6  
XII Aug._ 8.� 
XIII · . Sept. 1 2:3 . XIV . . . -;Nov. _ .Zr·3 · 
rv · l;)ec. 1- .5 
XVI Dec . ::_·2� .1 

... -.. . 

Name . 0 0 

··-· .. • 0 

.. . 

P/Brook·s 2 . . . 
_ . 

· ·  . . _ P/S9hwassmann-Wac_hinann I · · 
Bradfield 

· ·- : . P/du Toit I 
· P/Encke · 

0 -

0 0 

0 -

· P/Reinmuth 2"-
· P /B�rrelly 

.. 

Ccsco 
· P/Forbes . . . -

P/Finlay . � •. . -· P/Wirtanen ' 

van den Burgh 
P/Schwassmarin-Wachmann :2 

.. 

P /Longmore : . . . 

:Bennett · · · · ;;. · · 
P/Hondi-Mrkos-Pajdusakova -- .. 

- 0 0 

COMET B..'I.ADFIELD , 1
·:97!+-b ( = 1 974 .III)_ 

'Year/Letter 

1 973j 

1 974b 

1 973g 
1 973m 
1 974e 
1 974a 

. 1 974d 
1 974i 
1974g 
1 9731 
1 975g 

0 1 974-h 
1 974f 

. Cooet 1 974b tm.& discovered by -W.A-. Bradf'ield.-at.Adelaide on 1 974 Feb 1 2 .49. 
The comet· was of 7m descrioed as diffUse ·with ·central condensation (BAAC 552) 

.. qomet Section obs�rvations cover the period 1 974 Feb . 1 4 .4 to 1 974 Aug 1 6 .1 
when . the comet . had faded· to mag 1 2. 8 . .. - - Perihelion was on Mar. 1 8. The comet 
reached its maximum brightness aoout the� at ��Om or·a little brighter. For much 
of the time the comet showed a tail apd. a n:ucleus., or st.ellar condensation. 
Maximum tail length recorded was 4 c . At times the coma was very diffuse and ill
defined and estimates of brightness, coma size and �i�length varied considerably 
depending on the instrument and darkness of the sky. 

Come.t Braaf:i,eld was nea-r· -40°:-South declination at disc.overy moving- into 
the Northern he��pP,e� on. M�ch 20 -\vhen it was '0.506 AU ·from the Sun. The comet 
became circuopolar tu observers ih Northern Eur�pe dur.ing. the early &ays of April 
ana passea_less than_ 1 °  from 'ti-i.e North Celestial Pole on. May 1 5 .  When observed 
by J .E. Bortlc .on t914· Aug. 1 6.1 it· was· at +43° declination on the borders of 
Herculcs and Bootj,s •.. · - · 

·
" 

,-.The high ncr.th�� decl�t;i.o�:. and moderate bri�tneirs of 1 974b allowed 36 
observers. -tU .make. 385 observa::t:i:�ns of. this comet. Their· observations are all 
included below. It has, of course, been necessary to reduce the amount of 
information- given. to a sipgle line, �herea.s some observers used both sides of the 
form. Theii ·comrii�mts- have 'been selected to try' to give-· the best overoll picture 
of the comet ' s  a.ctivi�, .so .that features seen in small telescopes are sometimes 
excluded in reporting 'feat�cs seen in large telescopes�. :so that features only 
seen in the large telescopes can be recorded ( e . g .  �-�c case of a nucleus) .  

Follo"1ing . the Director's use of abbreviations in the report of Comet 
Kohoutek 1 97�f, these have been used here to �ave 'space ·and are given again below . 

• •  J . .  .. 

'· •' 
M. J. Hendrie 
Deputy Director 

' 
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LIST OF OBSERVERS - CareT BRADFIELD 1 974b 

INITs NAME PRllWIP.AL LOCJ.TIONS 

GEDA G.E.D • .ALCOCK PE'TI:REOROUGH 
CRA C .R. fJ'.j'DERSON LICHF.IELD 
JEB J.B. BORTLE STORUVILLE, NEW YORK 
TB T .  BRELSTAFF GUISBOROUGH 
JB - J. BROWN NOTTINGHAM 
JTB . J .T ._ BRYl'.N BEI.r.r-:vu.t::, NEBRASKA 
SFB S.F. BURGH LEEDS 
PRC P.R. CLAYTON' EDllffiURG-H 
PBD P .B. 001-CRTY STOKE-QN-TP.ENT 
RDE R.D. EBHERST EDII\fBURGH 
DF D. FRYDMAn WILLESDEN, LONDON 
MJG M.J. GAINSFORD NUNEATON 
RTG R.T. GLYNN BISHOPS C LE;N.E 
DPG D .P. GRIFFIN BRISTOL & CAMBRIDGE 
MJH M .J. HGNDRIJ} COLCI:illSTER . 
IDH I .D. HOi'!ARTH PORI'S!iOUTH 
LH D. �ON PON'l'.iS.I!'RACT 
G�!H G.�� • HURST EARLS BARTON 
F!.J F .A. de JONG EDEN HILL, 11. AUSTR4I;IA 
MJ A.F. JONES :NELSON, N .z. 
AGM A.G. Le MOEUR JERSEY, . C .I. 
VM V. MATCHETT JNDOOROOPILLY, AUST 
SWM S .Vi. MILBOURN COPrHORKI!!, SUSSEX 
HCN H.C.  NIGHTINGALE MllLAWI 
MFP 1\f .F. PJ.CE STOKE-ON-TRENT 
mvp R.W. P.IINTHER NORTHAMPTON 
AP A. POTTS KNUTSFORD, CHESHIRE 
JR. J. RO�S PONTEFRACT 
JHR J.H. ROGERS HULL & CA?ffi..lUDGE 
E3 .  E. SCHIRMER AUSTJN, TEXAS 
JDS J .D. SHANKLIN I. OF .ARRA..W & C.�.MBRIDGE 
KMS K.?�. STURDY YORK 
GDT G.D. THOMPSON BRISBANE 
.ALV A.L. VINCE . � MARKS TEY 
PHV P .H. VI::-l'CE COLCHESTER 
RYI R. WILSON Ml..LTA 

Instrumental Cede: B = Binoculars M = Monocular 
S = Reflector R = Refractor 

PRINCIPAL INSTRUHENTS 

1 05 X 25 B 

40 � 1 0  B 

Bin. & 320mm. S 
30 X 8 B 
Bin. & 21 6.1!Ull S 
250mm � 
40 x a B & 200mn R 
50 X 7 . B 

Bin. & 4501ll!ll S . 
80 X 1 1  B 

68 X 1 0  M 
Bin. & 21 Omr.1 S · 
30 X 8 B : 
Bin. 1 50mm S 205m R 
Bin. 1 25mn R 1.00mm .F4.5 

. Bin. & 300l!llll S •. 
50 X 1 0  B 
Bin. & 260om S . 

Bin. & 200llllll S 
317mm S 
1 60mm S . 
Bin. & 300mm S .  
Bin. t20mm R .  250mm .S  
Bin. & -92l!ltn Maksutov (s) 
Bin. tc 450mm S . 
Bin. & 1 25mm S 
77mm R 
50 x 1 6  B . 

Bin. & 200mm R 
320mm F/6 
Bin. & 2001lll!l R • . 

Bh. & 1 50mm S •. 
105mm R. 
162mm R 

1 25mm R 

Photographic abbrevi�tions, e.g. 1 00mm F4.5 

ABBREVIATIONS 

a .v. averted vision m modcrc-,tc 
b broad n narroVl 
br bright nuc nucleus 
circ circular .ph photograph 
c coma sl slight 
con condensed Sill Sl!lall 

cond c ondens..".. tion st straight 
ctl central str strong 
d. dif'f'use sus suspected 
def defined t tail 
f faint V very 
elong/d clong£>.tcd w weak 

env envelope 
1 large. 
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COf:lET BRADFTI!LD 1 974b ( = 1 974 III) 

Coma Tail 
UT .  . Hag Di� Lgth_ n . a .  

1 974 
Feb . 14.4 

1 5 .5 
1 8 .5 
1 9 .4 
1 9 .4 
25.L� 
25.4 

Mar. 3.4 
3 . 5  

1 0 .5 
1 1 .5 
1 5 .0 
1 7 .7 

9.0 -
9.0 2 
7.5 2 
8.5 -
- . -
8.5 -
9 . 6  -

I .  

7 .3-· 1 .5 
7.1 3 
6.5 5 
6.4 5 
5 . 0  2 
5 .-2 2-3 

1 9 .0 ·4.2 } 
1 9 .3 4.4 -
1 9 .3 - -
1 9 . 8  3 . 0  3 
20.4 - -
20.4 5 . 2  -
20.S 5 . 0  3 
21 .o 4.5 -

. 21 . o  - -· 

21 . 0  - · 2 
21 .7 4.8 -
21 .s 5.6 2 
22.0 4.0 -
22.0 - -
23 .o 4.2 -
23.0 - -
23.0 - 1 .4 
24.0 4.-3 -
24.0 - 1 .9 
24.1 4.5 6 
24.S 4.7 -
25.0 4.4 2 
25.0 4.0 -
25.0 - 2 
26.0 4.6 -
26.0 - -
26.0 - 1 .  7 
26.0 -: -
28 . 0  4.6 -
28.0 - -
2S.O - 1 .9 
28.1 6.5 -
29.0 4.5 -
29.0 - -
29.0 - 1 .8 
29.S 5 .7 2 
29.8 5.4 -
30.8 5.2 -
30.8 5.0 -
30.S - 2 
.30.S 5 . S  3.5 
31 .a 4.9 -
31 .8 4.7 -
31 .8 - 2.3 
3L S 5.4 -
3'1 .8 5.7 -
31 .8 5.0 5 
31 .8 5.3 -
31 .8 - .3 
31 .s 5 . 0 -

o . c 

-
-
,... 
-

- .. 1 00 
-
0.1 

0.05 
-
-
0.1 
-
0.5 
0.5 . 
1 .5 . 
-
0 . 2  .

. 
"0 . 25 
-
0.1 
-
1 .5 . 
-
4 
-
-
2 

. -

,.. 
1 1 0  

230 
.:.. 
.... 
1 09 
-

70 
1 00 

90 
-

S5 
90 

-
90 

-. 
95 

-
-
-
-

S6 
-

1 .5 . . . 87 . . - . . -
3 . : S3 
- -
1 so 
3 -
3 · S3 
- -
- -
- -
4 82 

· ' . - -
- -
- -
4 74 
- -
1 70 
- -
3 74 
- -
- -
- -
- -
- -
0.3 70 
0.1 90 
- -
1 .5 60 
- -
- -
- -
0.1 -
- -
0 • .3 70 
0.1 -

Descri,Etion 
. ... . . .. .. ... . . 

Diffuse without cond. 
Diffuse without · :tai l  ·· 
V. str. con. no tail -
D. coma. Fairly ·str. cond. 
Short tail . 
-
D . c �  twds tail. 3tr.co�. Nuc .sus 

F. nucleus . 
V.str.cond. Trace of tail 
Tail visible . 
..!'.l ti tu de 4 o 
AliJost stellar.: Nuc . 5.Sm 
Ctl.cond·. 4011•• Nuc •. sus . •. Fan tail 
C .v.ccnd.Star l�e centre T . st .v .n. -
Sm.3tr.cond. 
C . merged with b . fan tail. Parab .;env. 
Str .ccnd. T .br.O'ad fan 0 2nd . :tail 4 1  loxrg · pa. 1 1  0 
Altitude 60 
Str.cond. almost st�llar 
v.cond.coma �ith diffu5e boundaries 
Stellar nuc·. 6.1 .. in centre 
Str.narrow tail, sharper on N side 
Broad tail .. 
No tail. Str.cond 
-
V .cond.nuc. 6 . 3 .  ·T .n. and st. 
-
Nucleus 6.8 · 
Nuc 8 . 2  Coma .str.cond. 
V.str.cond. Stellar nucleus 

Aper . X 
mm 

1 05R 40 
200� -

50B . 1 6  
7SR -

··.3'1 is -
7SR -

317S -

"1 05R 40 
50B 1 6  
50B 1 6  
50B 1 6  

SOB 1 5  
50B 7 
50B 1 0  

. 7SR -
3173 .... 
1 1 5R . 90 
3003 66 

50B 7 
1 1 5R 90 

50B 1 0  
80B 1 5  

1 50!t 30 
50B 7 

1 1 .5R - 90 
50B 1 0  
SOB 1 5  
50B 1 0  
SOB 1 5  

3203 ss 
50B 1 0  

B. spinc 1 1 long; Tail .str . and narrow 320S S8 
Nuc . ste-llar. Coma teardrop. Spine 2503 so 
- 50B � 

: 
V.cond. coma Tail slender · 50B 1 0  
- m1.ked cye 
Sus .hoods., tail fanshaped 320S ss 
- 50B '1 0 
Nuc .stellar 7 •. 9 • . Tail str .narrow SOB 1 5  
Coma small but less cond. 3203 ss 
Parabolic head �th str.cond. 3203 F/6 
Fa

.
int circ. glow around head ,50:0 1 0  

Nuc . 7.9 Coma parab . SOB 1 5  
Str.cond. coma. Nuc . stellar 9.5 320S as 
Nuc.stellar. Central ray in tail 2508 80 
Vis naked eye 50B 1 0  
Tail long, narrow . N.cdgo sharper . SOB 1 5  
Mod.cond. Nuc .stellar. B ray in coma 3208 S8 
Strongly c.ondensed. N'o tail . Vis poor 1 1 5R 70 
-. . . . 

Prominent anti-tail 
Tail very broad fan 
V .str. cond.coma. Ctl. oond. 30" 
Str..cond.coma.. Broad fan tail 
- . 

V.cond.coma. Tail str.and narrow 
Stellar nucleus 
-
v.cond.like slightly defocussed star 
Bright and condensed coma 
Cent. cond. 5 . 6  
Nuc .stellar. Tail v.broad fan 
Short tail, difficult 

. BOB 1 1  
1 05B 25 
1 20R 20 
2503 40 
1 1 5R 70 

35B 9 
40B 8 

1:508 45 
1 05B 25 

50B 7 
1 62R 50 
1 20R 20 
250S 1 50 
1 62R 1 80 

� 

GDT 
FAJ 
Fi�J 
Jl.Fj -
1\FJ 
l'IFJ 
.l�J 

GDT 
FAJ 
FAJ 
FAJ 
.TEB 
HCN 
.BB 
AFJ 
J:.FJ' 
RBR 
VM 
VM 
HBR 
JEB 
JEB 
JEB 
HCN 
HBR 
m 
.EB. 
JEB 
JEB 
JEB 
JEB 
JEB 
JTB 
HCN 
JEB 
JEB 
JEB 
JEB 
JEB 
JEB 
ES 
JEB 
JEB 
JEB 
JTB 
JEB 
JEB 
JEB 
HBR 
RDI: 
GEDA 
SWB 
S"lB 
HBR 
JHR 
8FB 
SFB 
G-ED.A 
IDH 
AWV 
SWB 
SWB 
PIN 
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Coma Tail 

UT Mag. Diam Lgth � Description A per X �-
0 0 mm 

1 974-
Mar. 31 ;8 5.8 3 0.1 1 00 Str.ccnt.stellar cond. Tail broad 1 1 5R 70 HBR 

31 .8 5.0 - 50B 7 PRC 
31 . 8  5.6 - 80B 1 1  RDE 
31 . 8  4-.8 4- 1 .5 50 Tail curved SOB · 1 0  GMH · 
31 . 8  - Ctl.cond.with nucleus 8.1 2608 . 40 GMH 
31 .9 4-.6 - 0.7 50 Coma ill defined. Tail only vis by a. v 4-0B . 1 0  CRA 
31 .9 5.0 - ·)OB 8 DPG 
31 .9 2.5 0.1 60 1 508 60 DPG 

Apr. 1 .o 55 Tail with bri�ht rays 4-00R · 
. F/6 E8 

1 .9 5.3 - SOB 7 JDS 
2.8 5.1 3.0B 8 DPG 
2.8 4- 0.3 60 1 50B 60 DPG 
2.8 S.7 � 1"0SB 25 GEDA 
2.8 5.9 2-3 0.1 1 1 0  Str.stellar cent.cond 1 1 SR 70 HBR 
3 .0 4-.8 - Coma circular. mod. cond. SOB 1 0  JEB 
3 . 0  '"-4- � 2 56 Stellar nuc. 8.5 Coma. diffuse !@$ � JEB 
3.Q Mod.cond. Tail not well defined JEB 
5.9 5 .0 - 2 1 a�� 25 .rJ£liA 
k:� 5 . 8  3 0.1 60 V.str.ctl.cond.stellar .B.tail 1 1 SR · 70 HBR 
4-.8 4-.6 - Str.ctl.ccnd. no tail · SOB- 7 CRA 
4-.9 4-.5 4 o·.s Tail stubby, ·slightly curved SOB, 1 o: GMH 
4.9 Ctl.cond.ova.l with nuc 2608. 40 GVJi 
4-.9 4.8 - 2 Tail a.v. SOB, 1 1  SWB 
4.9 s. o  - 30B 8 DPG 
4.9 4- 0 . 6  40 1 SOS 60 DPG 
4.9 5 .0 - SOB 7 JDS 
s.s 4-.S - 30B- s .  DPG 
5 . 8  .4 0 . 6  30 1 5Q_S 60 DPG 
s.s 5 . 2  - 1 OSB 2S . GBDA 
s .s s.s 3 0.1 60 Ctl.cond. 1·ess stellar. Tail di:f!ficult 1 1 5R 70 . HBR 
s. 8  4.9 3 0.1 60 Faint spur sus.pa 3200 1 -2 1  long SOB 1 0  IDH 
5 . 8  Dense centre co�a, no nucleus 31 os 99 IDH 
5.9 5.0 5 0.5 

. ' 40 V .str.con inner c'oma. Tail faint 1 20R 20 . SWB 
S.9 S.2 - Dif'fuse ,  short tail 68M 1 0 , DF 
S.9 5 .4 · - 30B 8 RTG 
5 . 9  4.7 s · SOB 7 JDS 
6 . 8  6.0 5 1 V .con. ctl.cond. diam 1 1 B .spine SOB 1 0  PBD 
6 .8 Nuc .stellar 8.S - 9.0 254S 200. PBD 
6.8 5.6 2 0.1 60 Poor conditions . Full moon 1 1 SR 70 HBR 
6.8 4.9 s 0.3 40 Ctl�cond. ovai area · SOB 1 0  GMH 
6.8 Nuc .offset P•�� 2200 · ·2603 so. GMH 
6.9 4.9 - Full moon '3SB 9 JRR 
6.9 5.3 6 Possible tail SOB 7 JDS 

.. 7 . 8  5 . 6  3 . 5  0.1 50 Str.ctl.cond. Broad_ 
diverging tail 1 1 5R 70 HBR 

7.8 5.7 .;.. .. SOB 7 PRC 
7 . 8  s . s  - 1 .s 30 Sus.naked eye . Tail ·curved sus.split · 50B 1 0  GMli 
7.8 0 .4 30 Nuc . 1 0. 0  . 2608 80 GMH 
7.8 5 . 8  - 1 .5 SOB· 1 0. MFP 
7.8 5.1  - Poor sky. Hazy patch· with · cond. · 

- SOB 1 0. DH 
7.9 5.3 5 1 40 V.str.con. Faint outer coma. Fan tai1· 1 20R 20 8'\"ffi 
7.9 5.1 4.S 0.7 40 Mod.con. 400 wide fan taii SOB 1 1  mlP 
7.9 s.s - Ctl.cond. S .9. Dblc tail fanning SOB 1 0  . PBD 
7.9 s 1 .s 8teller nuc . 9 . • 0 .  Str.ctl .. ccnd.· . 2548 200 PBD 
7.9 S.2 8 0.3 L�dication of tail SOB 7 JDS 
7•9 S . 2  4 0.2 Ctl.con. Narrow tail SOB 7 IDH 
7,9 Possible nucleu·s 3008 96 IDH 
s.o 5.1 · 3 2.5 40 Vis .naked eye . Tail broad, sus multiple 50 B 1 0  JEB 
8.0 3 Mod.cond. Sus . stellar nucleus 3208 88 JEB 
8 .8 6 : o  - o .s Head almost stellar� Hint of tail 40B 8 SFB 
8 . S  0.3 65 No nuc .str.cond. 1 508 4S SFB 
8.8 5.8 - 1 .o Inner coma 4 ' .  V .c on.centre SOB 1 0  . PBD 
8._8 Coma 'elongated into fanning tail 254-S 4-8 PBD 
8�8 6.3 - 0.4 SOB 1 6  .R 
8.8 S . 8  - SOB 7 PRC 
8 . 8  5 . 3  - 0.5 1 0  Sl.ctl. cond. Tail sus a.v. SOB 1 6  DH 



Coma Tail 
UT Mag. � Lgth p.a .  

I 0 0 
1 974 
Apr. 8.8 6.2 3 0.1 50 

8.9 6.2 .- - -

8.9 6.5 4- 0.3 5 
8.9 5.8 - - -

8.9 5 . 8  - 0.5 50 
8.9 - 4- 0.5 50 
8.9 5 . 5  - - -

S.9 5.3 9 0.75 -
9 . 8  6 . 5  - o.s 60 
9 .S 6.4 - - -
9 . 8  - - - 70 
9 . 8  6 . 0  - - -

9 . S  - 5 0.6 -
9 . S  6.3 3 - -

9�9 6.5 3 0.1 50 
9.9 6.0 - - -

9.9 5.7 - - -

9.9 - 2.5 0.5 20 
9.9 6.0 - o.s -
9.9 5.7 5 1 .o -
9 . 9  5 . 6  - - -

9.9 5.3 s 0.5 -

1 1  .o 5 . 8.  4.5 2.3 50 
1 1  .o - - - -

1 1  . o  - 3 - -

1 1 .9 6.9 2t 0.1 45 
1 2 .9 7.0 3 0.3 -
1 3 .9 6.5 - -

1 3 .9 - 5 o.s -

1 3 .9 6.7 - 1 .5 50 
1 3 .9 6.3 - - -
14.1  6.S 6 0.3 -

14.S 6.3 - 0.5 -

14.S 6.8 6.5 0.3 -
14.S - - - -· 

14.8 7.9 20 1 0  -

14.8 6 . 8  - - -
14.9 7.1 3 0.4 30 
14.9 - - 0.4 30 
14.9 7.3 · - - -

14.9 7.0 3 0 . 2  -

14.9 7.0 - 0.5 40 
14.9 6 . 2  3 0.3 55 
14.9 - - - -
14.9 6.3 - . 0.5 -

14.9 6.6 - - -

14.9 - - 0.2 -
14.9 7.1 - - -
14.9 - - 0.2 -

14.9 6.7 2 1 .0 -
14.9 - - 0.3 -

14.9 7.S 3 0.1 5 
1 5 .9 7.5 - 1 .o 40 
1 5.9 - 2 1 .o 40 
1 5 . 9  7.2 6 0.25 -
1 5.9 - - - -

1 5.9 712 1 0.25 -

1 5.9 - - 0.2 -

1 6.8 7.5 5 0.3 -

1 6.9 7.3 3 0.3 -

1 6 .9 7.5 - 0.1 30 
1 7.3 6.9 2.6 2.3 40 
1 7.3 - - 2.3 40 
1 7 .3 - 1 .8 - 35 
1 S.1 7.0 4.2 1 .5 75 

- 1 0  -

Descri;etion A per 

Str.cond. Fainter than Apl 7.8 1 1 5R 
Marked fading since Apl 7.8 Tailv .f 1 20R · 

Cooa hazy. Stellar nucleus 75R 
- 68M 
Brig..ht ·well con. coma 50B 
Ctl.cond. No nucleus 21'0S 
- 30B 
Just vis.naked eye. Tail bro�d 50B 
Str.central cond. .. 30B 
- 40B 
Str.ctl.cond. Narrow st.tail 1 503 
- 50B 
Str.con.coma. Tail 2 bright rays 254S 
Coma hazy. Nucleus. No tail SOB 
Str.ctl.cond. Stellar con.Complex tail t15R 
Diffuse short tail 
-

Con. no nucleus . Tail fainter 
-

Ctl.cond.str: not stellar. Fan tail 
-

-

P.a 0 50 . 25 to 7 N·· .edgc sharpest 
Sus. 2 or 3 tails, str.curved to Sth 
Nucleus Coma v. diffuse 
Ctl. cond. no longer stella-

· 

Bright centre. Sus. fant.:l.il 
Coca extends into tail 

. . 

Fantail 2 components. No nucleus 
Tail 400 from .p.a. 30-700 
-

Dblc.ctl .cond. Nuc.Brood Fant..-:.il 
Wide tail 
Ctl:cond.double tail 
Spine in ctl.cond. stellar n,, ... . 1 0.5 
Large head,con. Faint tail 
-

i.!od con. round cooa. 
Faint 300 faz:t�il. Ctl. spine 
Large �t;t_. cond� No tail 
Tail str. fan. Ctl.co�d. 
-

· Coma con. tail fairly narro� 
No nucleus 

. .  

.. -
. 

-

Nuc . 1 1 .5 a.v. Fans�aped �il 
-

Sn.cl.coma. Wide fantail . Sus nuc . 
-

Fantail Mod con. ·coma 
-

Head strongly condensed 
Tail f�n shaped p.a. 20°-60° 
Coma ,n. con. Tail faint 
Faint nucleus. Structure near he�� 
-

-

Ctl. cond. Fantail 
Nucleus displaced from centre 
Ctl.cond. pear-shaped 
Tail broad between p.a. 26°-65° 
Coma parabolic .  Tail faint 
Stellar nuc6 11  .56 Coma ill-defined 
Tail pa .  36 - S.3 fanshape 

6SU 
50B 

21 os 
SOB 

1 20R 
,30B 
SOB 
SOB 

1 20B 
3203 
1 1 5R 
1 603 

SOB 
254-S 
1.00 

SOB 
254-S 

50B 
50B 

254S 
50B 
SOB 
SOB 

1 258 
30B 

1 60S 
SOB 
SOB 

3008 
50B · soB 

200R 
BOB 

1 50S 
SOB 
60R 
75R 
60B· 

1 00 
50B 

' 254-S 
SOB 
60B. 

254S 
'1 608 
4503 . . SOB 
1 20B 
320S 

SOB 

X Obs 

70 HBR 
20 8n'B 
62 . .AP 
1 0  DF 

7 MJG 
200 MJG 

8 DPG 
7 JDS 
s TB 
8 SFB 

100 SFB 
1 0  PBD 
48 PBD 
1 0  p;p 
70 HB.� 
1 0  DF 

7 BJG 
35 MJG 
1 0  MFP 
20 SI"!M 

s DPG 
7 · JDS 

1 0  JEB 
20 JEB 
sa - JEB 
70 . HBR 
50 •lGM 
1 0  PBD 
48 PBD 
F/4.5 MJH 
1 0 · DPG 
48 PBD 
1 6  JR 
1 0  PBD 
4S PBD 
1 0  GMH 

7 PRC 
1 1  RiVP 
2S · r&P 

a· TB 
50 AGM 
1 9  MFP 

7 ]J)H 
96 ]J)H 

7 tiJG 
1 0  JHR 
40 JHR 

8 SFB 
45 SFB 

7 JDS 
1 7  JDS 
62 . .laP 
1 3  MJH 
F/4.5 MJH 
1 0  PBD 
4S PBD 

7 JDS 
1 7  JDS 
4S PBD 
50 AGM 

1 20 MFP 
1 0  JEB 
20 J:EB 
88 JEB 
1 0  .n:B 



!IT.· 

1 974 
Apr 1 8.1 

1 8.1 
1 8. 2  
1 8 .9 
1 9 .9 
1 9 .9 
1 9 .9 
20.1 
20.1 
20.1 
20.9 
21 .1 
21 .1 
21 .1 
21 .1 
21 .9 
21 .9 
21 .9 
21 .9 
21 .9 
21 .9 
21 .9 
21 .9 
21 .9 
21 .9 
22.0 
22.9 
23.0 
23.9 
23.9 
23.9 
23.9 
23 .9 
23.9 
23 .9 
23.9 
23.9 
23.9 
23.9 
24.9 
25.0 
25.9 
25.9 
25.9 
25.9 
26.1 
26.1 
26.1 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
27.0 
27.0 
27.3 
27.3 
27.3 
28.3 
28.3 
28.9 
29.9 
29.9 

Coma Tail 
Mag!. � Lgth 

0 

2.6 1 .5 
2.5 -

7 . 0  - 0.5 
7 . 6  2.5 0.3 
8.0 2 0.3 
7.7 2 0.1 
7.5 -

7.0 3 . 6  0.6 
2.6 1 .2 
2.3 

7."9 2 0.1 
7.4 4.4 0.8 

0.8 
2.1 

7.0 - 0.5 
7.8 6 0.3 
8.5 2 0.1 

_ 7.9 -
0.2 

7.8 4 0.7 
7.9 0.7 
7.5 - 0.5 

7.9 3 0.2 
7.7 - 1 .o 
8.3 1 .5 0.1 
8.4 1 .5 0."1' 
7.7 1 .o 0.5 
8.6 2 0.1 
8.5 -

� 
0 

' 75 

40 

35 

50 
50 
50 
35 
30 
30 
30 
40 
6S 
35 

40 

... 

50 
30 
20 
20 
25 

- 1f' -

Descri]2tion 

Tail sharply curved to South 
Head elongated tear, sm str. cond 
Coma diffuse �>ith small cond. 
M.�ond. Fantail 
Bright c ond. or nucleus· 
Ctl. cond. Tail difficult 
Less condensed 
Coma parabolic, sharply con. 
Brood tail p.a.  20c-6oo -
M.cond. Nuc. 1 1  .5-1 2 Tail broa·d 
Ctl. cond. but mere diffuse 
- . 0 0 Tail bread p.a. 25 -57 
Small cond. Stellar nuo 1 1 .5 ·  
Gond. parabolic head. No nucleus 
Round coma, we�kly con. Stellar nuo . 
Ctl.opnd. Nuc ._ 9 .5 sus 

Sm.br.otl.cond� F�ntai�_ p.a. 1 5°-65° 

M • con. coma. Fantail 

V.con. coma. Nuc . Fantail 
M.con. No nucleus 

A per 

1 20B 
320S 
250S 
1 60S 
1 60S 
1 1 5R 

50B 
-SOB 

1·20B 
3208 
1 1 5R 

SOB 
1 20B 
320S 
2503 
· BOB 
21 os 
· BOB 
200R 
· BOB 

BOB 
40B 

200R 
300S 
·soB 

Ctl.cond. almost stellar • . Tail faint 1 1 5R 
Str. con. tail 2 1  ill-defined 1 ·15R 
Large hea.d. Tail easy SOB 
Faint nucleus. Fantail 1 60S 
Much fa:int

.
er than .Apl :1 5 " 60B 

Head less defined. Tail barely vis 50R 
2 0.3 40 Str.con. tail width- 200 Cond 1 '5 1 00 

7.9 - BOB 
0.2 40 200R 

8.1 SOB . 
8.1 2 0.2 Well condensed 200R 
8.8 3 0.2 25 SOB 

Coma 4 '  x 3 '  21 6S 
8.5 1 .5 - Ctl.oon. No. nuc . Tail difficult • 1 1 5R 
8.4 1 .s 0.1 20 Stellar cond. Spine in broad fan '1 1 5R 
7.9 4 0.3 M.con. Fantail with spine 1 0 '  2548 
8.7 1 .5 0.1 1 5  Ctl.con. Tail not easily seen 1 1 5R 
8.0 v.short tail p.a. 200 50B 
8.0 3.4 M.con. 2 1 •  Tail easy. fan shape 50B 

Sus. 2 components in tail 2548 
7.0 5.5 1 .5 45 Coma large circular SOB 

2.6 1 .5 45 Sm.cond. Tail 200 fan 1 20B 
1 .5 - Coma parabolic. F .stellar nuc . 3208 

8.4 3 0.1 40 Nuc . star llice. Tail strong, fan 2608 
9.0 2 0.1 50 Sus.nuc x 35 clearly cond. x 200 21 os 
8.8 2 0.2 40 Tail v.  faint 200R 
8 . 2  1 -2 0.2 ,.. \Yell oond. Tail slight fan 200R 
8.6 1 0.1 20 Ctl. con. not stellar. Tail dif'ficul t 1 1  5R 
8.2 4 0.2 Similar to M51 1 OB 

V.con.centre. Fantail, even bright 2548 
9.0 5 0.3 25 50B 

Coma 5 '  x 3 1  2168 
7.5 4.8 1 .3 40 Tail p •. a. 32°-48° broad faint SOB 

.- Tail ' s  north edge better defined 1 20B 
2.2 - Coca parab. So.oond. F.nuclcus 3208 

7 . 6  4.4 0.7 50 Tail _stubby� broad� faint pa 350-650 SOB 
Sm.oond. Coma v. diffuse 3208 

9.5 2 0.02 30 Ctl. .. cond. No. nuc • V. faint tail 260S 
9.0 1 8l.con. No tail. Poor conds. 1 1 5R 
8.7 2.5 No structure. Little cond. 2548 

X Obs 

20 JEB 
88 JEB 

1 20 JTB 
50 AGM 
50 AGM 
70 HBR 

7 IDH 
1 0  JEB 
20 JEB 
88 JEB 
70 HBH. 
1 0  JEB 

.20 JEB 
· 88 JEB 
1 20 JTB 
1 1  R!VF 

200 MJG 
1 0  JHR 
40 JHR 
10 DPG 
1 0  JDS 

8 SF:O 
40 SFB 
96 IDH 
1 0  GMH 
70 HBR 
70 HBR 

·1 0 Gtlli 
50 AGM 
1 3  MJH 
20 MJH 
F/4.5 MJH 
1 0  JHR 
40 JHR 
1 0  DPG 
40 JDS 
20 J.B 
56 J:B 
70 HBR 
70 HBR 
48 PBD 
70 HBR 
1 0  MFP 
1 0  PBD 
48 PBD 
1 0  .ITB 
20 JEB 
88 JEB 
80 G-MH 

200 UJG-
40 JHR 
40 JDS 
70 HBR 
50 PBD 
48 PBD 
20 JB 
56 JB 
1 0  JEB 
20 JEB 
88 JEB 
1 0  JEB 
88 JEB 
80 GMH 
70 HBR 
48 PBD 



UT 

1 974 
Apr 30.3 

30.3 
30.9 
30.9 
30.9 
30.9 
30.9 
30.9 
30.9 
30.9 
30.9 

May 1 .9 
1 .9 
1 .9 

2.3 
2.3 
6 . 8  
6 . 9  
7.0 
7.9 
7.9 
7.9 
8.1 
8.1 
8.1 
8.9 
8.9 
9.1 
9.1 
1 0 .9 
1 0.9 

' 1 0.9 
1 0 .9 
1 0.9 
1 0.9 
1 0.9 
11 .o 
1 1 .9 
1 2.0 
1 2.1 
1 2.1 
1 2.1 
1 2.9 
1 2 .9 
1 3 . 9  
1 3 .9 

- 1 3 .9 
1 3 . 9  
14.1 
14.1 
14.1 

- 14.1 
14.8 
14 . • 9 
1 4 . 9  
14.9 
1 4.9 -
14.9 
1 5 .1 
1 5 .1 
1 5 .1 
1 5 .9 
1 5 .9 
1 7.9 
1 7.9 

Coma. Tall 

- 1 2  -

Mo..fi. Diam Lgth E.:!�t. f!.�scription _.Aper x Obs 
0 0 

8.0 3.2 0.6 
1 .8 

9. 7 1 
8.9 1 

0.05 

8.5 2.5 0.1 
9 . 2  -
9 . 2  -
9 . 2  1 .5 -
9.1 
9.2 1 
9.5 6 
9 . 2  
9.3 
8.8 
7.9 

1 
2 
3 
3 .4-
2.0 
2 

0.05 
0.1 
0.2· 
b.6 

9.3 
9.3 
9 .7 
8.3 
9.2 
a.o 
7.8 

1 .5 -
1 
1 .5 0.1 
5 
4 0.1 
2.7 -
2.1 0.5 

9 . 2  1 
8.9 1 -2 -
7.9 4.7 -

2.8 0.6 
9 . 0  2.5 o.·1 
9.0 -
9.1 3 
8.8 5 0.3 
9.2 -
9.2 -
9.3 1 .5 -

5 0.4-
9.3 1 

o;2 
8.1 5.2 -

5 . 2  0.7 

9.4 1 .5 0.1 
9.3 1 .0 -
9 . 1  4 
9.5 1 .5 0.1 
9.3 1 0.1 
9.3 3 0.1 
8.0 9 

5 o. 7 
2 

9.3 1 .5 -
9.1 
9.4 1 
9.1 4 0.2 
9 . 3  2 0 . 2  
8.7 5 
8.2 4.5 -

5 . 0  0.3 
9 . 2  2.3 -
9 . 2  4 
9 . 5  1 
9.3 3.5 0.1 
9 . 8  1 .5 0.1 

4-0 
� 

50 

5 
0 

45 
38 

50 

46 

4-0 

44 

35 

25 

25 

55 

0 
145 

85 

1 05 

1 23 

1 40 

Coma parabolic \·Jith sm. ccnd. 
Nuc. 1 2.5. �l'ails edges p.a. 35°-75° 
?!uc • 1 2 .  8 .  Tail fa.n p.a. 4-00-600 
No tail G-oo<l sky • . Bright moon 
Slightly con. Tail easy 

Mod.con. -Extension in p.a. 25° 
Str.con. Tail sus-. p.a. 00-1 0° 
Well condensed 
Stellar ctl. con. 1 1 .  Circ . coma 
Broadtail p.-a. 31..0-700 
Nuc . 1 2  • Coma circular 
Nuc . 11 a.v. N'o tail. Full. moon 
Str. ctl. cond. No tail 
Condensed, almost stellar 
Haze round coma. Ctl. con. 0 
Well con. Nuc. Coma elong. p.a. 0 
1: c�m. round coma. Faint tail 

Coma v .  diffuse �  Ctl cond. 
Narrow faint tail 
Nuc . Cond. v. small 
Stellar ctl. cond. Tail sus. 
Coma d.ctl. cond. Faint tail sus 
M.con. coma. Tail invisible 
Coma circ� Nuc cond. 1 1  
M.con. Fantail 
Coma condensed 
M.con. coma Sus. elong. p.�. 150 
Coma m.con. Nuc �- n .v. Tail str3�ght 
No detail visible , too faint 

U.con.coma Cond. No tail 
Clouds interferred 
Ctl.cond. No tail visible 

·Nebulous - patch. Not vis 1 0  x SOB 
Tail sus 
Coma parabolic, tail straight 
Sl. diffuse nuc . - 11  .5 Tail di:::-f;i.cul t 

59B 
3208 
260S 
1 1 5R 
2548 

SOB 
2POR 
200R 
200R 
2QOR 
2008 
1 1 5R 
2poR 
3008 

SOB 
3208 
3008 
1 1 5R 
200R 
2203 
200R 
2008 

50B 
1 20B 
3208 
i 1 5R 
300S 

SOB 
3208 

1 0  JEB 
88 JEB 
80 G:JH 
70 HD?. 
48 PBD 
. 7 PRC 
40 8FD 
40 JHR 
4.0 DPG-
40 JDS 
27 R4P 
70 H:SR '40 JDS 
96 IDH 
1 0 J::i:B 
88 JEB 
96 IDH 
70 HaR 

1 20 JDS 
' 54  AGM 

40 JDS 
27 1(zy 
1 0  JEB 
20 JEB 

1 1 0  JEB 
70 :iBR 

SOB 
200R 
200R 
300S 
1 25R . 

' 96 ]])H 
1 0  JEB 
88 J.GB 
1 0  PBD 
4-0 SFB 
4-0 JDS 
96 ID:! 
50 SID.f 
50 FE:! 
54 ..h.G-E 
56 JD 
70 1IDR 
56 JB 

1 25R 
2208 
21 6S 
1 1 5R 
2168 

1 0  J"EB 
1 5  .T.GB 
55 JGB 
54- AGU · V . bri�ht ctl. cond. Short "t;._"\il sus 

Ctl .cond. Tail suspected 
�.con. Nuc 1 2  a.v. Sus tail p.a. 
M.con. Sus <7icle fan tail 
Qtl.con. Probable tail 
�·ail fan p.a. 1 25-1 650 

SOB 
80B 

3208 
2208 
1 1 5R 

90° 300S 
220S 
1 1 5R 
2608 

70 ffi3R 
96 IDH 
54 AGM 
70 Hl3R 
80 GMH 

Coma v� large elong. ?.a. tail 
Coma ' s9ems fan with sm. con . ) 
offset towards apex , ) 
Nuc 1 3 .  M.con.circ.cona 
Ctl.con. Tail sus. 3 '  long 

Coma con. elong 4 '  p.a.  1 5° 
ii.con.coo...'l. . No·· nuc . Tail sus 
Fan shape tail 
-�?eak c·ond. Short tail sus 
V. diffuse coma, small ccnd� 
·Tail' slightly cu..."'Ved to south 
Nuc . 1 3 .2.  Coma circular 
llod. con. 
Faint outer coma.. No tail 
Less cr:n No. nuc. Faint tail 
Br. towards centre • . Faint .tail 

SOB 
80B 

1 20B 
3208 
1 1 5R 
200R 
200R 
3oos 
2208 

BOB 
SOB 

1 20B 
3208 
200R 
1 00 
3008 
2208 

1 0  .r;:m 
1 5  JEB 
20 .rrlB 
88 J".JB 
70 HBR 
4-0 SFB 
4-0 JD8 
96 ]])H 
54- AGM 
1 1  RNP 
1 0  .reB 
20 .mB 
55 JID3 
40 J".DS 
F/4.5 ilJH 
96 IDH 
54 AGM 



Coma Tail 
UT M�. � Lgth � 

0 0 
1 974 
May 1 7 .9 9.1 1 .5 -

1 8.0  9.1 4 0.1 130 
1 8.0 9.5 2 
1 8.9 9.5 1 
1 8 .9 9.1 6 
1 9 .0 9.5 3 0.2  1 30 
1 9 .1 9.5 3-4 -

1 9.1 8.6 5 . 0  - 200 . 
1 9.1 4.0 - 200 
1 9.1 9.4 2.3 0.4 200 
1 9.9 9 . 2  2 0,1 1 80 
1 9 .9 9.4 1 
1 9 .9 9.5 4 
1 9.9 8 .8 2 0.1  1 55 
20.0 9.3 -

20.1 8.8 9 
20.1 0.7 217 
20.1 9 .8 2 .3 -

21 .1 9 . 2  2 
21 ,1 9 . 2  4.0 -
21 .1 3.3 0.6  1 90 
21 .1 9 .8 1 .2 -
22.0 9.3 8 
22.0 9.1 1 .5 0.1  1 80 
24.0 9.4 2 
24.1 9.0 6.3 -

24.1 9.4 2 .8 0.3 1 95 
24.9 1 0 .3 2 
25.1 1 0.1 2 0.1 140 
25.9 9 . 6  2 
26.1 1 0 .4 4 
26.9 9.5 2.5 -

26.9 9 .8  3 
26.9 9.5 3 
27.1 9.8 2 
29.9 1 o . o  1 
30.0 9.8 5 
30 .0 2 
30.0 9 .8  9 

Jun 2.0 1 0.5 3 
5.0 0 2 
5.0 1 0.4 4 
9.9 1 1 .5 1 .5 -

1 0.0  1 1 .5 1 .5 -
1 2 .0 1 1 .0 3-4 -
1 2.1 1 o. 7 2,8 0.1 205 
1 3.1 1 o.  7 2 .8 0.1 200 
1 3  .. 9 1 2.0 1 
14.0 11 .o 3 
1 4.1 1 o. 7 3 0 .• 1 210 
1 9 .1 1 0 .8 2.4 - 220 
21 .1 1 1 .9 2 

Jul 9.1 1 2 .q. 1 . 2  -

1 1 .1 1 2 .0 1 .1 
1 2.1 1 2.1 1 .1 
1 3 .1 1 2.4 1 .1 
1 7.1 1 2.4 1 .7 -

20.2 1 2 .4 1 • 6 -
21 . 2  1 2 .5 1 .6 -

22.1 1 2 .5 1 . 0 -

Aug 1 6.1 1 2 .8 1 .3 -

- 1 3  -

Description 

Ctl.cond, Conds, v. good 
Str. con, Tail fan p.a.  1 20°-140° 
V .faint, sl.con. 
Centrally condensed 
Circ. coma . weakly con. 
Ctl. co�d. displaced to p.a.  31 0 
Sl,ctl.con. No tail 
Coma fan v. diffuse 
Tail v .  faint curved to south 
Coma circ. Nuc . 1 3 .5 
Stellar nuc. coma faint 
Ctl. con, elong. pa oo 
Coma elong, p.a. 1 800 Nuc 1 2  
Tail p.a. 1 400-1 700. Nuc 

V, diffuse. Cond. 5'2  Sunward 
Tail straight and diffuse 
M.con. Nuc. 1 3 .5 0 
Coma v.f elong pa 1 70 
Coma rather diffuse. Tail sus 
Coma fan-shaped, Tail straight 
Cond. elong. pa oo-1 800 
Circ. diffuse coma. Cond. weak 
Coma mod. cond. Tail 300 wide 
V.faint. Poorly con. 
Coma circ. w. cond. Tail sus 
Nuc .  cond. elong, pa oo-1800 
Sl, cond. Sus , short tail 
Parab . coma m. cond, Nuc 1 3 .5 

0 

Faint Sus elong. pa 1 700 
More diffuse. Sus elong. pa 1 60° 

Mod, con. faint stellar nucleus 
V,faint. Poorly condensed 
Diffuse with slight cond, 
Nuc 1 3  Coma diffuse. No tail 
V, difficult object. No detail 
Diffuse, no tail weak cond. 
V.faint, no definite form 
Coma circ. V. slight cond. 

V.diffuse Ctl. cond. sus 
V,faint fuzzy patch 
Diffuse glow. Little cgnd, 

0 Sus oval coma p . a .  1 00 -280 
V . diffuse. Seen by a.v. 
Cond. 2 ' -3 '  displaced p .a.  350° 

V.diffuse , Nuc, 1 3  Fantail 
Coma circ. ill-defined. Sus. tail 
V.faint objec t .  Good sky 
1 Om star ii1 coma, No nuc . No tail 
Coma v.d. Nuc 1 3 .5 St. tail 
V,st.con coma. Nuc 1 3 .5 F .tail 
Coma 2' x 3 1  elong 1 50°-3300 

V. diffuse and faint . No tail 
V.ill-defined, No cond. or nuc 
V . slight cent. cond. 
V .faint circ. coma. No cond. 
V , faint , diffuse . No cond. 
Extrenely faint 
Coma totally undefined 
Circ. without cond. 

V,diffuse, barely seen 

A per X Obs 
-

1 1 5R 70 HBR 
260S So GMH 
200R 40 JDS 
1 1 5R 70 HBR 

BOB 1 1  RtVP 
300S 96 IDH 
1 50S 48 KMS 

50B 1 0  JEB 
80B 1 5  JEB 

320S 88 JEB 
200R 40 JDS 
1 1 5R 70 HBR 
1 50S 48 KMS 
260S 80 GMH 
200R 40 JHR 

50B 1 0  JEB 
1 20B 20 .TEB 
3203 88 JEB 
200R 40 JDS 
50B 1 0  JEB 

1 20B 20 JEB 
3208 88 JEB 

BOB 1 1  RWP 
200R 40 JDS 
200R 40 JDS 
50B 1 0  JEB 

320S 88 JEB 
220S 54- AGM 
3008 96 IDH 
200R 40 JDS 
3008 96 IDH 
200R 40 JHR 
200R 40 JDS 
1 50S 48 KMS 
3203 55 JEB 
1 1 5R 70 HBR 
3008 96 IDH 
200R 40 JDS 
1 258 25 IMP 

1 508 48 KMS 
200R 40 JDS 
300S 96 IDH 
2608 80 GMH 
2548 96 PBD 
3008 96 IDH 
3208 88 JEB 
320S 88 J1!B 
2548 96 PBD 
3008 96 IDH 
320S 88 JEB 
3208 88 JEB 
3008 96 IDH 

3208 88 JEB 
3208 88 JEB 
3208 88 JEB 
3208 88 JEB 
3208 44 JEB 
3208 88 JEB 
3208 88 JEB 
3208 88 JEB 

3208 88 JEB 
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Last Autumn S. W. Milbourn notified the Council of his wish to relinquish 
" the Directorship of the Comet Section· and ·on· 1 97-7" November 30 the Council 

appointed me to succeed him. · · ·· · 
. : . 

Stan Milbourn was appointed Director in.  1 968 on the retirement-. of 
M. P. Candy and -during his term of office there were several specially 
interesting comets , including the bright comets. Bennett 1970 ·II, West 1975n 
and Kohoutek 1 973· XII. There were also - several lesser comets like 
Kobayashi-Berger-Milon 1975 IX, and in a1l some 3500 observations of more 
than 40 comets were received by the Section during his term of office. 

In addition to co-ordinating the observing work of the Section for the 
last 1 0  years, Stan has carried out valuabLe visual observations of comets, 
and searched for new comets (he also - has a -reputation for his accurate 
artificial satellite observations ) ,  edited the BAA Girculars , presided over 
the introduction of our Section Bulletin and of course continued his work 
on computing cometary orbits . · It ' is mairily in order to devote more :time 
to this ·computing· work that Stan decided to stand 'down as ·Director. 'The 
advent of reasonably priced progranunable - scientific calculators has held 
open· 'this field to· amateilrs when it seemed that onJi.y those with large . 
institutional c·omputing f-acilities behind them· wouJLd be able to tackle 
the more pressing problems • . 

We �e fortunate- to retai� his seTvices as · an Assistant to the Director 
(along with A.F. Jones and H�B. Ridley) and he will- undertake all 
correspondence and answer all queries on or.bit computing work·within the 
Section, and will continue as Editor of.·the BAA Circulars · (a separate BAA 
Council appointment) .  Stan will also handle any really precise positional 
observations although in the absence of any special arrangement with him, 
all observations should be sent to =me initially. All . other correspondence 
(excepting material -for the Bulletin- which should be sent to the Editor) 
and all -=observations of comets should be sent t6 me ·please . 

Relieved of some of these duties handled personally by earlier. Directors 
I hope -t6 -be able to devote some time to analysing and · publishing reports 
of members observations'. It is a great help if observations can· be sent 
to me in batches during the apparition of the comet, or soon after the 

Continued : 
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comet has ceased to be visible .· �- .clearl-y it::is not worthwhile to send each 
observation as soon as it is made (although this is help.f'ul soon after 
discovery or after conjunction with the Sun) unless there are like]¥ to be 
very fev1, but work on collating and analysing the observations may be 
delayed if observations are ou:tstanding· for too long and they may not then 
be included in any report. 

- May I also make a plea for the use of the standard report form when possible; 
these may be obtained from me. I· �ppreciate that some overseas observers 
and those who do not regularly observe-·comets may not always be able to use 
the forms and this should not deter them from-sending. me reports by letter. 
Notes on how to complete the forms are also available from me and it helps 
a great deal if report forms are filled in in this way. F'or example the 
first job is to sort the forms into date/time order and when there are 
several hundred for one coinet this can be unnecessarily time consuming when 
the dates are not clearly .set out in the same sequence, year/month/day/ 
decimal of day (in u·. t). 

I should like to return to the reporting of observations in a later 
�e��! -��e analysis of comet observations is complica�� by the fact 
that one· is not dealing with a single object like a planet where· ·a:--fixed 
reference s�s�m . can be easily established nor is one dealing with a 
number of objects of similar appearance like variable stars. 

To store and publish comet observation information in a concise and 
unambiguous way probably means converting more of it to numerical form. 
Verbal descriptions o£ features convey a good general idea to other 
observers· but may be difficult to record and analyse concisely. Accurate 
drawings and photographs may convey more information but always need careful 
irldication$ of scale 

.. 
and orientation . ... .. However·; I think we should· attempt 

in the first place to add more numerical information to our descriptions as 
is sometimes done in d�ribing the degree of condensation of the coma; 

When 'it comes to publishing· obs�natiqns._it is' essential that this be done 
in a concise manner; publication costs are too high to allow scores of 
drawings or lengthy descriptions . It is also very difficult to combine 
observations. not made to a common _system... <he must decide at what level 
the information should be held or published, bearing in mind that one does 
not know :what data investigators ·wi;tl. re_quire in the future (a cometary 
probe for example could raise questions which would start a search for 
particular 'features in earlier come:ts) •. 

Since 1948 our members have sent in . well over 6000 observations of more than 
1 20 comets arid·if only 20 items of info��tio� have to be recorded, this still 
amounts to 120,000 pieces ·of data. Though ·t_his is very small in commercial 
or industrial terms it is none-the-less a formidable amount of information 
to deal with by hand as a spare-time activity:. · 

It would, of course, be possible to have o� 9ata stored, analy�ed and 
printed using A commercial data processing system, but even ignoring .the 
expense we · are no.t yet ·in posi tiol}. to know for certain what we want to do. 
Developnents in desk-top computers using the car.tridge system for storing 
programmes ·and data and bubble memory storBge systems suggest that i.ri the next 
few years a reduction in cost and increase in .sophistication will take place 
comparable with that in pocket calculators over the past 3 or ·4 years . This 
could mean that the price of a system to h�dle all our mathematical and data 
processing requirements would;,be no higher than that of a moderate sized 
amateur's telescope. . The ability to interface these machines with printers 
and plotters already· exists so that one could perhaps p:rovide data as 
reqUired .. :?-n .�_ost any form. · . ' 

The long tem aims of the Section must; .. I believe; , be to increa.Se the number 
and quality of observations. sti:p. fur:thex:. This can only be acc.omplished 
as and when the opportunities arise. The reporting and analysis .of 
observations is a means to the end of making this data available to 
researchers in a concise and conyenient form and should take up as little 
of ·the Section 's time as pqssible. We should, I believe·, be prepared to 

--take advantage of new developments_ here � much as in our observational work. 
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I hope to· return to this again in a later Bll.letin and· also to consider 
whether tne· comet Report Forms could be redesigned to enable information to 
be extracted more easily . Eventually the form could be the input document 
for a �echanised data handling system. 

Thes.e things need to be borne iri mind over the next few years so that any 
develo:pments we may introduce will be to\-Tards the eventual goal of a more 
streamlined system, but it �s too early to introdu�e any changes now and 
we would be wise to wait .and see how things develop. 

Finally, turning again to observational work, there has recently been more 
discussion on the best way to make visual magnitude estimates, I hope we 
can discuss this in a future Bulletin. I am also very interested to see 
members trying to observe fainter comets and keeping a watch on some 
periodic comets for unexpected outbursts, in observations � moonlight and 
under other difficult conditions; and I hope that some members will introduce 
new methods, equipment and techniq�es into the Section ' s  work. 

I hope that there will continue to be many interesting co{llets to observe 
and that our members who are continuing �he �radition of.searching for new 
comets will be rewarded by a discovery before long. 

EDITORIAL 

Michaei J. Bendrie. 
Colchester; Essex. 

I would like to wish Michael all the very best as tpe · new Director on behalf 
of the Section. 

I t-hink you will agree that he has given us much to think about in his 
communication; the ideas presented make me sure that the Section is in for 
some pretty exciting times ahead. 

The idea of mechanical data handling of comet information is not a new one, 
but as Mike says it could well prove to be ver.y beneficial to our observation 
storage problems in the foreseeable future. 

ERRATUM 

The following errors have been pointed out by Graham Keitch in the typing 
of his 'My Way' article on page 2 of' �letin 8 .  
Para 1 :  Both reflectors are on atlaz mounts as this assists sweeping. 
Para S: The erfle eyepiece is not favoured by Grahani who finds apparent 

fields in· ·�xcess of SSo unsuitable (not SS 1 ) . 

COMET BRADFIELD 1974 III 

In Bulletin 8 H.B. Ridley was omitted from the list of observers, although 
his ·observations were included (he was in fact th� ·first member to observe 
the comet from this Countr.y . )  

Please add the following to the list on page 7 :  

HBR H.B. Ridley Godalming 1 1 5R  

COMETS IN 1975 

197Sa = 1975 I P/Boethin . Discovered by the Rev. Leo Boethin (Abra, The 
Philipp:in�s) on 197S Jan 4 as a very di!�se 1 2th magnitude object without 
tail near the border of Aquarius and Pisces. Moonlight quickly interfered 
with observations and it was early Februar.y before the discovery was finally 
confirmed. Preliminary calculation indicated that a short period orbit was 
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possible and the ellipticity was confirmed as the observed arc extended. 
The comet was at J)erihelion when discovered and although magziitudes around 

. 1 1  - 1 1 .5 were reported in ea.+J:i February (Feb 10; mag. 1 1 .3; Bortle) it 
consequently faded rapidly (Mar 30; 15.5, coma 2011 diam, R;H.S. South�· 
Woolston) and by the date of the last observation (June 3, E. ·Roemer, 
M.A. Dan:i,el, 229cm re.flector, Kitt Peak) the comet was almost invi.sible 
on the plate. · · · · 

' 

The following elliptical elements have been calculated by R.J. Buckley 
on the basis of 39 observations, Feb. 8 - June 3 perturbations by Venus 
to Neptune -'Qe�g taken into account: 

T .. 197·5 .. Ja.ri 5.6271 :Et �och 1974 Dec. · 1 9-0 ET 
w 1 1 �1219 · e 0.779447 
Q 26'i9712 1 950.0 a 4.958658 AU . . .. 

i -s.-911 7 ·n° 0.0892602 
q 1 .093647 AU P 1 1 .042 yrs 

1 9.7  b = 1 97SIV  P/West-Kohou.tek-lkemura. . Discove�ed by Dr .  'Lubos Kohoutek 
on 197 Feb. 27. as a diffuse .1 2th tnatirlitude object in Aries and . · 
independently by Ikemura 'on March 1 .5; The comet was aiso identified 
on plates t�en: by -�· .Kojima . (Ishiki) on Feb. 28.4 and by R.E. McCrosky 
(Agassiz) on March 1 .0. Elliptical orbit calculations by B.G. Marsden 
showed that the comet was identical with one discovered by R.M. West 
(La Sill.a) on 1974 OctA 15.1 although at that time no. other .observa�ions 
were obtained to confirm the object. These calculations showed that 
perihelion occurred just prior . to the discovery by Kohoutek and later.-. . 
observations showed a progressive fading, the magnitude being 15.3 by M� 4 
(R.H.S. South, Woolston) .  · _.· · 

Taking 37 observations 1 974 Oct 15 to 1 975 Mey 30, R.J. Buckley has calculated 
the follo�g �lements� perturbations by Venus to Neptune being applied: 

T 1 975 Feb. 25.7825 Er Epoch 1975 Mar.ch 9.0 Er 
w 35890062 e 0.581857 
Q ·  84.6568 1 950.0 a 3 .344193 -AU 
i 30.0802 nO 0.161636 
q 1 .398351 AU P 6.116 yrs 

1 975c = 1 975 Ill P/Kohoutek. The third short period comet to be discovered 
during the first two months of 1975 was found by Dr. L. Kohoutek (Bergedorf) 
on 1975 Feb. 9.8, a diffuse magnitude 14 object in Taurus . At first it was 
thougbt that this comet and the one located by Dr. Kohoutek on Feb 27.8 0 

(see 1 975b) was the same object having moved 'westwards during the interval. 
However, further observations' showed .that the Feb. 27 ,.comet was moving 
Eastwards and it was apparent that two separate comets were involved. 
Dr. Kohoutek quickly relocated 1 975c further Eastwards in · Taurus and by 
March 6, Dr. B.G. Marsden was able to' calcuiate preliminary elliptical 
elements which showed that like the firs� two short ·period comets� 1 975c 
was past perihelion� consequently it faded, the last observations in 1 975 
being obtained on M� 30. However, in 1 976, on April 29, Dr. E. Roemer 
managed to secure a pair of plates using the 229cm reflector at Kitt Peak 
i.i1 conjunction with an image intensifier which showed the comet at mag. 21 .5. 
Using these positions together with the 1 975 observations, S.W. Milbourn has 
calculated the following elements, perturbations by Venus ·to Neptune being 
applied: 

T 1 975 Jan 1 8 . 1 944 
w 169<?7604 
Q 273 . 1 890 1 950.0 
i 5.4179 
q 1 .568037 AU 

ET Epoch 1 975 Ja.n 28.0 
e 0.537094 

0 .. a" 3 .387379' AU 
no 0.1 580915 
P 6.�34 yrs 

Er 

1 975d = 1975· ·V Bt'ad.fiel.d. · Mr. W.A. 'Bradfield (Dernancourt, Adelaide) 
d,iscovered 'his ·third comet when on 1 975 March 12.4 he found a 9th magnitude 

o ,  diffuse object· in ·Cetus . The comet maintained its magnitude for a few weeks 
as it approached perihelion and at times displayed an elongated coma giving 
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the appearance _of a sh�rt · fantail'. After perihe�on a fading �et �' · the 
. 'last observations in 1 975 being made on June 1 8  ·a5 'the coraet moved into 

twilight. After conjunction it was -re-observed as a"1 7th magnitude · 
object in 1976 January. · · - · 

R:J .• ' Buckley·)?.s�g 74 observations over . t�� tot� arc has calcu.l�te<3:· 
hyperbolic· elem�nts, the mean residual being 211.50·: . · · · 

. . . . .. 
T 

,:. . '(,) 
Q 
i 

_ q 

1975 Apr. 4.5837 
. 0 264.1309 . 

lS7.213D · 1 950.0 
SS.2498 

. . 1 .216971 
. ' -

AU 

ET 

Perturbatioris by Venus to · Neptune 

Epoch 1 915 Jan. 28.0 ET 

e .  1 .001667 
l/ a -0.00136.985 .. 

have· been taken into account. ... . � 

1 97Se = 1975 VII P/Smirnova - Chez:nykh. The fifth discovery of 1 975 was 
also found to be moVing in a short · period orbit and was found by 
T�M. Smirnova and N.S. Chernykh (Crimean Astrophys�cal _Obseryatory) on 
1 975 March 4.8 and March 16.8. The comet a diffuse 15th magnitude object 
with central condensation was moving North-Westwards on the borders of 
Leo and Cancer. Cb 1 975 April 1 7  plates obtained with the Steward 
Observatory�'s 229cm reflectQr, on Kitt Pe� by :E. Roel!lar,.:�·A· McCallister 
and s. Waaland showed a condensatic?n''at-tne ·apex o"£ a·· fan shaped··coma-· -

ext.,nding 01  .1 to the SE and o� April 29 a plat.e exposed. by R.H. South 
and R. L-. Waterfield (·Wools top) showed a 16th. �agni tude image �:i, th a 
slj_g'itly diffus� central coma• 2011 .. in .diameter. . The comet moved into 
twilight by mid-sununer but was re-observed in 1 976 Ja.."luary, the magni�ude 
still being around: . 16  .• 

• ... ' • 0 

Using 53 observations 1 975 Mar. ·4 to 1 976 May 3 and �eluding perturbations 
by Venus to Neptune, R.J. Buckley has provided the following elements, the 
mean residual being 1 '1 • 24 : 

-.-·.T ' 1 975 Aug. 7.0379 ET Epoch 1975 Jan. 2'8.0 'Er 
- -. 

w 90?2940 e 0� 1 45298 - ·-
- Q 77.1148 1950.0 a 4•1 73557 A'U. 

i 6.641 7 no o.} 155965· 
q 3.567150 AU· .... p 8.526 yrs. 

The present orbit is due to · a close- approach to Jupiter- in. 1 963 and o�g 
to the small eccentricity the comet. should be observable_ annually. 

1 975f P/Wolf. This short period comet was recovered by Dr. E. Roemer 
and L.H. Vaughn on 1975 May 1 7  using the Steward_ ObsE;lrvatory's ?29cm 
reflector on Kitt Peak. The image was very faint, of mag . approx 22 
and the position indicated a· correction of t:.T = -Od.2 to the prediction 
in the Handbook 1975. The comet was observed until the ·end of the year 
but. remained a very faint object. · 

1 975g P/Lonsmore . Discovered by A.J. Longmore (Siding Spring Observatory) 
on a plate taken with the 122cm Schmidt telescope by P .R. Standen on 1975 
June 10.6. The comet, in the· constellation Pavo, was a diff'U$e 1 7th 
magnitude object with central condensation and had· a faint tail 1511 long. 
Owing to the faintness of the comet and approaching conjunction only 8 
obserVations ware obtained (June 1 0  - Oct 4) but they were enough to show 
that this was yet another short period comet. Using the 8 observations 
and taking into account perturbation� by Venus to Neptune, R. J •. Buckley 
has cal?ulated the followip.g elem�nts·; t�e m�an residual being 011 .22 : 

T 1974 Nov. 4.4215 
w 196?2891 
Q 1S .ooss 1 950.0 
i 24.4017 
q . 2.402191 AU 

El' EPoch 1974 Nov. 9.0 . ET 
e 0.342409 
a 3.65301 7 AU 
n° 0.141648 
P 6 .982 yrs.· 
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1 9'iSh = 1 975 IX Koba.yashi-Berger-Milon. · Discovered by T. Kobayashi (!Jnadate, 
.Fukui) on 1975 .July 2.7 and indepe�dently_. by D. Berger .(U:nion City, 

C?.l.iiornia) on July 5.) and ·n. 1-f:i.lon (.t-!ouht -�ashbu.�, -ttroming) _ on July 7 .4. 
The comet was. a 7�8.th magn;itude object, diffUse with condensation and moving 
North::.Westwards ··in Aquarius. · By the riri.ddle of JUly the magnitude had reached 
6 and the development of a tail began. As the comet moved almost overhead 
during.,.A�gust .. it .was plainly: visible to .the n�ed-eye at . !U'ound mag. 4.5 and 
the coma which had reached a diameter of' almost half � degree in JulY; 'began 
to contract as the comet . approached perihelion. The 'tail length 'grew; some 
8 to 1 0  degrees being reported .visually under good conditions by the end of 
the month and a plate eX:posed.'by G.H. Rutter (Woolston}'on August 1 1  showed 
1 1  degrees. During September the comet began to fade from magnitude 5 at the 
beginning of the month to 7 by the close and this fading continued with a 
shortening of the tail for the rest of the period of visibility. 

Using 277 observations from J� 6 to October 14, Dr� B.G. Marsden has provided 
the following elements, perturbations by .all nine planets, being applied, the 
mean residual being 1 ".49: · · 

· ·· · · 
-

T 1975 Sept� 5.3347 ET ·�:-·Epoch ·1975 Sept. : 25·.o 
... e -· 1  .000099 

q 0.425561 
.· .. .  

��. 

... 
. �· -

w- i 16�9755. Q 29.5.6526. '1 950.0 
i 80.7781 

. . ·.--

ET . --

. 197$i ·=, 1972 �II P/Churypmov-Gerasimenko. This- short-period ·comet.was 
makir.g· its 'first return to perihelion· since discovery in 1969. and 'WM 
reco'\':nred -by Dr.· E. R.Oemer on 1975 Aug. 8.3 on a single' plate exposed with 
the f;�eward Obsetvatory' s 229cm reflector on Kitt Peak. The plate showed 
a l'Tell· c�ndensed image of approx. magirl.tude l9·.5. . Two predictions were 

· avMJ.able based on observations in 1969 and 1 970, the uncertainty £or 
6 T being about + 1 day. The recovery position indicated corrections 

within this tolerance being +Od.43 for the prediction by Dr. B.G. Marsden 
·. (IAUC 2783) and -Od-.39 for 'that by N .A. Be:lyaev (Handbook ·1976). At the 

present time elements linking both apparitions have yet to be published. 

1 97Sj Mori-Seto-I<:%ikawa. Discovered independen1ily by H. Mori, Y. Ss.to and 
s. Fujikawa o:a 197 Oct 5, the comet being a dii'fuse. 1� magnitude object 
moving South-Eastwards in HYdra. The comet' s  Southerly motion accelerated 
and by mid-November it was too: .far South to be observed from the British 
Isles. The comet did not became a conspicuous object but attained a magnitude 
of 8 during November and Decem�r. Tail development was weak but on December 30, 
S .  Barros (Cerro El Roble),_recorded a faint narrow tail. 2 degrees long. 

· Using 177 6bserva:tions 1 975 OCtober- · 6 to.- 1 976 Sept 20 and taking into account 
perturbations by all nine planets, Dr. B.G. Marsden has calculated the following 
elements: 

· · T · 1 975 Dec. 25.8774 'Er 
-�. '

. : 0.997450 
q 1 .6�39.33 

. COlW. KOHLER 1 977m 

EPoch 1975 Dec. 14.0 Er ... ·-· 
(I) 246�2475 
.Q.· . 277 .98'00 1 950.0 
i ... 91 .6061 

To be continued • 

cOmet. 19
.
7'7�· w� . discovered on 1977 Sept. 4. 2 by amateur astronomer. Merlin 

Kohler' using a 20cm Schmidt-Cassegrain telescope,_ at .�cy California. 
The· discovery was reported in IAU Circular 3103 by A.R. Klemola and confinned 
by· E. A. Harlan using the Lick Obse.ryatory1 s 52cm double astrograph. This 
4� minute· e�sure confirme� the. comet 's m�tion to be towards the South-east 

In Sky and Telescope for 1 978 January .John Bortle reports the independent 
discovery of this comet by variable star ·observer ttichel Verdenet. 

At the time of discovery comet Kohler was well placed for observation moving 
through Corona Borealis in the evening skies of the northern hemisphere. 

Comet Section observations received by the Director up until mid-January 
cover the period 1 977 September 1 1 .8 until 1977 November 28.7; 24 observers 
made 180 observations . By late November the comet l-7as low in the SSW sky 
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. .. .  • 

Six observers .savr comet Kohler. on.::Sep:t· ·H. and. reported �coma diameters ·! .. -: 
between 2 1 and 6 l  and magni tudes between .9.·.9Jl.i and 1 0 .91. · The. comet · · 
was difi)ls�:.·without a tail but a 1 21U nucleus:!Vas repo�ted • .. By October· 
the head was moderately condensed to most observers and between am and � 
magnitude. Differences in est:ilnates of 1% magnitudes c.ontinued in: �'l.y 
October but as the comet brightened, and. became more centraliy condensed' 
these variations were generally less than one magnitude. 

Several observers reported seeing structure in the . head often: de.scribed 
as spikes. About mid-October a few observers reported 5uspect:iilg -a 'till 
whilst other observers reported no. tail.. • .  Bo.th· these observations and 
those reported elsewhere seem to show that any tai.l was we� -.�d diffi9�t 
to see and may well have varied in extent, form:· and brightness· from night 

. to night. IAU Circular 3 1 1 8  reports that a spectrogram taken on 1 977 .Oct 
o .  5. r using tfie·:·91'cm 'reflector and ini8ge· intensifier (Goddard Space Flight 

Center) showed several emission bands but only a weak continuum :ilnplying 
a low dust to gas ratio. Thus the tail was p;robably of 'type ·1- (ioni:sed 
gas tail) usually faint visually_ and quite possibly subjec'!- to rapid 
variati(jns in strength and form. · · · . ,_.· 

By early November observers were recording a brightness between 6.sm and 8.0m, 
the comet being strongly condensed�. ;somet:imes with a faint, short fan-shaped 
tail. The comet was described as· like a fainte� M ll gobular cluster, near 
which it_passed in early·_November. · 

The la��-o��e�ation ��owed it �ound. 6.5m at the end of November, circular, 
moderately condensed with. a faint narrow tail 201 J.ong in p.a. 400/65°. · 

Est:imates of apparent size, magnitude and the presence of a tail depended 
throughout the period under review to a considerable degree on the type of 
instrtunent and- observing. conditions . ' As is usual-with this type of comet and 

. magnitude range, binoculars generally gave J.ower magni tudes (great comet 
brightness) and larger extension of the coma, th:m- larger instruments • .  

(Observations have been received· from ·A.F. Jones, M.L. Clark and J .  S�ward 
since this report was compiled; A.F. Jones..reports the comet a faint diffuse 
patch 1 �4 on 1978 February 8.4) 

M. J. Hendrie. 
(Director) 

LIST OF OBSERVERS COMEr · KORLER 1 977m .. 

Initls .  

GEDA · 
JAA 

"JLB 
AGB 
LE 
Dl<' 
MJG 
MJH 
JGH 
LGI 
:1-lLJ 
CK . 
GSK 
AGM 
SWM 
HCN 
RwP 
AP 
CFR 
HBR 

Principal Locations 

G.E.D. · Alcock Peterborough 
J .A.� -Anastasi Malt'a· 
J.L. Benton Clfuton, S.  Carolina 
A.. G. Bowyer Epsom · Downs 
L. Entwisle · • Elland, Yorks 
D. Frydmon Willesden, London 
M·•J� ·Gainsford Nuneaton 
M.J-. 'Hendrie COlchester 
J .G. Hosty HUdders·field 
L.G. Inge .. Shaftesbury 
M.L. Joslin Chelmsford 
c. -Kear Allerton Bywa.ter-, Yorks .. 
G.S. Keitoh Stoke Gifford, Bristol 
A.G. Le· Moeur Jersey, C.I� 
s.w� Milbourn . . Copthorne, Sussex 
H. c·. Nightingale Lusaka, Zambia. 
R.W.; Panther· Northampton: 
A. Potts · Knutsford, Cheshire 
C.F, Radley Na.cton, Ipswich 
H.B. Ridley Godalmi.ng 

Principal_ Instruments 

1 05x25B 
218mm refL 
1 1 0mm 00 
1 55mm refl 
50x1 0B -
50x70B, 70mm OG 
21 Omrn refl. 
Bin., 1 25mm 00, 1 00mm f/4.5 
80x1 0B 
60x1 2B 
214mm .refl. 
1 52mm refl. 
80x1 5B, 203mm refl. 
160mrn refl. 
1 20mm 00 . 
50x7B 
105x25B, 80JC15B 
1 52mm refl. 
1 50mm 00-
1 1 5m:m  oo, 8Qnm f/6.3 
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Initls. � 

K.RS K.R. Sturey 
GEl'. G.E. Tay�or . 
HCT H.C • . Tayao� 
RT · · R. Treciblay 

Instrumental Code 

- 8 -

Principal Locations 

Helmsley, Yorks 
Oowbeech, Sussex 
Chandlers Ford, . Hants 

· ·Qiebec 

B = Binoculars 
OG = Refractor 

r.efl = Reflector 

Photographic Observations ; ... - . 

�-

.. 

: � . . 
.. �·� . .. . ' 

... 

Principal Instruments 

213mm rei'l. 
·500mm refl. 
160mm· refl. 
200nmt" refl. 

Aperture· in mm, focal 'rati-o_,:. e.g.. -f/4 ;5 ·. 
: _  io0mm x 4.5 := 450mm f�cal ·l�ngtn . ., .. · .. -

"(These code.s";have been:chang':l4 for correspond to those· ado*d for the. JBAA) 
.. 

COMET KOHLER.1 977m . . . 
. . Qoma Tail . . . 

M8g. ·di,m· · Lgrli p.a. ·- nescriptipn/Remarks 0 

. -

UT 

pep . .
. 

1 0...8 -

1 1 .8 -

1 1 .9 9.5 
11 •. 9 10.5. 
1h9 -· 
1 1 .9 -

1 1 .9 9.7  
1 2.9. <10 
12.9 "(10 
12.9 9 • .5 

-:;· .1 2 .9 . . 9.7  
1').8 : 1 0.5' 
1 3 . 9  (10 

14.9 
14.9 
1.4.9 
15.8 
1 7.8 
1 7.8 

9.8 
10.5 

9.5. 
9.5 

10.4 
9 

. 
. . . 

2 
6 
-

4· 
.5 

4 
-
- . 

3 

.•• .. .  

� . 

-

-
-

. -
... 
-

-
--
-
-

6 · .. . -

5 
-

.5 

.6 .. 
3 
8 

-. 
-

.. 

-

� 

-

- . . 

-
-

·· -
. . . 

. ... 
:... 

-

. - ·-·-
-
- .. 

-
-

-- 17.8 
1 7 .9 
18.8 
18.8 

.. id - ·- " li  

18.8 

28.8 
28.8 . . 
29.8 
30.8 
Oct 

1 .8 

1 .8 
1 .8 
1 .8 
1 .a· : 
1 .8 
2.7 
2.8 
2.8  

10.0 
9..5 

10.0 

\ 

8..5 
9 -
9.8 
9 • .5 

' 8 . . 

8 
8 
8.8  
8.6 

. 9.0 
9.5 
8.8 
7.6 

-

4 

5 
"' 

• • ::> 
3 

3 

4 ·  
3 

. 4 
3 
4. 

5· 
4 8 45 

Ap�r 
mm' 

X Ob� 

Conditions excellent - no:t. 210 r 35 l-iJG 
seen 

Diffuse, no tail 500 r - GET 
Round, Diffuse, v.sl.ctl.cond 10.5 B 25 RWP 

. Little eond • . No tail 210 r 35 MJG 
Nucleus 1 1  I115-12tro 21 0 r 200 MJG 
Diffuse, v·sm cond.f.elong 1 0.5 B 25 GEDA 

pa 700 
Circ .v .. sl.cond, No. nucleus 152 r 48 AP 
20 min exp. Comet not found 100 f/4.5 MJH 
Not seen . . . . . 21 0 r ·: 3.5 MJG 
Slightly condensed 152 r 48 AP 
Circ.sl:�cond. No tail .. · .  203 r 45 GSK 
Circ .. coma sl.cond. 203 r 4.5 GSK 
Sky poor. images weak 40 min 100 f/4.5 MJH 

exp. 
Circ . coma. mod.cond. 203 r 
Diffuse and shapeless. No tail 21 0 r 
Circ .diftuse. c.oma, sl.cond •. . .. � .8.0 B 
Sky poor - just glimpsed 203 r 
Coma evenly diffuse 

. 
160 r 

Cent.corid� "1 om·, coma eioJig . 25000 . 
_ . 51x1 0 '  

45 
80 

. 1 5  
33 
50 
'75 

GSK 
MJG 
RWP 
GSK 
AGM 
CFR 

Diffuse .ccima, sl.ctl.corid 
Diffuse with ctl. cond.. 
V. sm · dif�e dis�. No .'till 
Noticeably brighter .than OI?-

160 ·r-· 30 
214 r 45 
60 B 1 2  
soo r: 

HCT 
MLJ 
LGI 
GEr 

.Sep 1 1 .8 · . Diffus.e com�, sl.cond• No , 160 r 
. nucle�s · .. 
Faintish .disc, strongly c�n. 
Diffuse but more ctl. con • 

Evenly dit:�se · 
. 

B�(,lly P+ace,9. - very diffu�e 

80 B 
160 r 
160 r 
210 r 

48 HCT 

1 5  GSK 
48 HCT 
50 AGM 
.51 JAA 

V.diffuse .• sl.cond. br •. . oit·· · 213 r ,50 KW 
sun side?· 

H�y outl.:iPe, mod.con. . 60 B ·. 1 3  MJH 
�od.con. No tail. Exp_1 9  �s 100 f/4 • .5 MJH 
Coma irregularo · Sl.cond. G . 1 1 500 70 HBR 
Probab+Y only ctl.cond • . s�.en 1 2000 20 SWM 
Circ. coma, slightly con.. . . . 80 B 1 5  RWP 
Still v.diffuse and difficult 213 r . · 51 JAA 
Globul�-. eoma, m.con� . · : 80 B 1 5  RWP 
2 streamers sus. broad tail 80 B 1 5  GSK 

. · -

Continued: 



UT 

Oct 
2.8 

,2.8 
2.8 
2.8 
2.8 
2 .8· .. 
4.0 . . 
4.7 
4.8· 4.8 
4.8 
4.8 

. 4.8 
4.8 

. 4.9 
7.8 
7.8 
7.8 
7.8 
7.8 
7.8 
_7 .8 
7.9 
·8 .8 
8 !9 
9.7 
9.8 · 
9.8 
9 •. 8 . 

10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 · 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.9 
10.9 
11 .8 
1 1 .8 
1 1 .8 
1 1 .8 
1 1  .8 
12.8 
12.8 
12.8 
1 2 . 8  
1 2 .8 
1 2 . 8  
1 2 .8 
13.8 
13.8 
13.8 
14.8 

· · 14.8 
i4.8 
14.8 
14.8 
14.8 

!]oma 
Mag. diam 

8.2 
9.4 
8.7 
8 .• 0· 

7 .• s 
7.8 
9 

8.9 
7 
8.0 .. 
9.q .

.. 
8.0 
a.o 
8.8 
9.1  
8 
� 
7.3 
8.3 
7.9  
a:., 
7.1 
9.0 
7.2 
8 
8.2 
8 
8.S 

7.3 
7.8 
1:.8 
7.4 

7.4 
9.0 
8.3 
9.1 
7.5 
8.4 
a .o. 

4 
1 
4 
4 
6 
7 

4 
3 
7 
1 
7 
4 
5. ... 

s 
3 
4 
5 
4 
s 
5 
s 
s 
1 
6 
7 
4 
3 
3 
3 
3 
7 
7 • . 

4 
3 
6 
1 
4 
s 
4 
s 
s 
1 
5 
5 

- 9 -
Tail 

Lgth p.a. Description/remarks x Obs 
I 0 

·.·;r: . 

·. . . . 
;, --:, . 

. ,.. 

.-

�s.coma o:val, �.9 tail ... _ 50 B 10  .i 'LE 
. Like ��r M13,.. coma 49" (sic) 1S2· 'r 41 ·. CK 

- . · Co�a ir:r:egular, �light _cond. 1 1 5  ·oo 70 . . HBR 
..... 

Circ .moder;ately _cond. 60 'B 13. · MJ"rl 
Br.ctl .. co.nd. off:pet tom�'outh 152 ·:r 32 · 'CJ.SK 
·Circ.str.cond. l'f.uc. :11 x100 160 r 48 HeT 
_9ire.coma, diff'lise sl.o.o-w;l. 1 1 0  ·oo 66 "JLB 

,.. Diffuse., sl .• ctl.pond. . 213 ·:r 51 · JA/l. 
�· . COinet not found 213 r. SO KM� 
.._ ,. · . :.dire.coma. · mod.cond. 80 B 15 ' RwP 
-·- . . :dire . moderateli condensed 21 0 . r 35 MJ,G · · -. · .-··:v �di.:f.fuse coma. · Sl. cond. 80 ''B 1 0 · JGH 
- - · Str.cti. c�nd. Coma sl. .cond. 152 ·r 41 · ·cK 

· .: . y.4if�se .. · No i_ail 
� 

152·'r. 63 · 'JGH 
No .cond • . sl.oval. l'lo tail 50 ·B 10  · LE 

: si.cond. ' No tai;L .. 1 1 5. ·oo 70 HBR 
Sl.cond. No nucleus 213 ·r so · KMS 
��c��od.�qnd. �o nuc � 200 210 r 35 MJG 
Like Globular cluster 160 · r 50 ' AGM 
Mod.co�d. elong :I>a .So/?..30° 80 'B 15  ·· GSK 
Br.ctl.cond. Spikes su.s 203 'r 33 ' GSK 
Circ.coma, bri�t small ctl.cond 80 B 15  RwP 
N:o ··t:ail,, ne distinct cond. .. 50 B 10 . LE 
Circ. ·coma mod. con. 80 B 1 5  RWP 
�tner �t:fuse, .br.ctl�·cond. 80 B 15  GSK 
Co�a diam· 45", �o nucl�us 213 r 51 .JAA 
I;'os�ible elong pa 40/2?00 80 B 1 5  .GSK 
Elllpt:?:-c8J.. i cond. no tail 1 �5 .. r 60 AGB 

· Slightly cond. . No tal+. 1 1 5  · 00 70 · BBR 
. . · �·- . Circ. ·cqma�· modA.con. No tail 100 · f/4.5 MJH 

Like globular cluster 160 r 50 ·. AGM 
Br.diffuse· coma. Stellar cond. 80 B 1S  GSK 
Possible elong pa 27 /2Q7° x 61 ·: 1 52 r 24 . GSK 
V .'diffuse coma, _elong �oma 152 . r 63 JGH 
V. diffuse. not quite c;i.rc. 80 B 1 0 ' . JGH 

- . Coma · sl; cond. circ. no .. tail 60 · B 13 MJH 
l.foderately cond. 1 25 · 00 80 ·.HJH 
Centrally conde�sed 50 B 1 0  . LE 
ctl.:con. 3011, cgma 1 I :i 1 15 152 r 41 . CK 
Sl.cond: · No tail 1 1 5 ' 0G  70 . HBR 
Str.ctl.cond. no nuc . no tail 213 r 60 KMS 
P�orly condense4. No n�c X 200. .  210 r 35 ' MJG 
Well ·condensed 120' 00 20 S\'lM 
Mod.ctl.cond. Circ. coma 80' B 15' RWP 
Coma 4011 .wedge �haped •

.. 

Sm.cond. 2 1 .3 ' r  51 "JAA. 
circ • . mod.con. No nuc x 200 210'r 35· 'MJG 
Sl.more con. than before 1 1 S' OG 70· HBR 

8.5 
7.S 
8.3 .. 
7.2 
7 •. 9 
8.S 
7.2 

4 . . - .. 10 
. 4 . .  

45 !Joma 6 1  av·· TaP suspected 80'B 15· GSK 
C:lrc.coma - Mod.ctl.cond. 80"B 1 1  RwP 

884 
7.9: 
8.4 
7.8 
7. 7' 
7.8 
8.4 
7.9 
8.0 

7.5 
8 
6.S 

3 . 
5 
3 
2 
4 
5 . 3 
3 
6 
s 
4 

4. 
7 

3 
. .:45 

Nebuious, - sl.cond. No tail 210 r 35 MJG 
T.� sus. Br.ctt.cond;:glimpse.� 80 ·B 15  . GSK 
Outer haze or coma diam• 61  cond.203 r 45' · GSK 
Ov.al,mocl.cond. hyperbolic tail 152' r 41 . CK 

·Mod. broaa ctl.cond. · - 80 B 1 1  RwP 
·.Mod. cond�nsed ... No tail 1 1 5. 00 70 iffiR 
F§lint. o�ter glow, brigfJ,t centre 160· r 50 AGM 
Mod.cond� No tail. No nuc . 160 r SO AGM 

- - .  Siight cti.cond. No tail 5o· B 1 0  LE 
Mod.cond. : No �!ril 1 1 5· 00 70 HBR 
Broad . mod. ctl. cond. 80' B 1 1  RWR 
Poor sky - verY:�:faint :hazy pat�h 6b B 13· MJH 
v,sm.ct�.cond. 1 !8,  nuc. stellar 317 r 150 GSK 
9�ik�s noted, nuc sus .. 160: r 5o AGM 
Eliptical coma, evenly con. 155 r 60 ll.GB 
Fan shaped mod. condensed 80 B 1 5  GSK 

Continued: 



UT 

.Oct 

.15. 7. 
r5. 8 . . ' 1 5.8 . 

16.8 
' :1 6 .8' . 
:· 1 6. 8' 

1 9.8. 
· .. 19.8 
�. 'i9.8 . 

.23.1· 
24.1 

. 24.7 
_25.8 : 
'25.8 . 
. 25.8 . . 

25. 8 ' 

'2'1.'¥- · 
29. 7 -

� 29.8 . 
. 

29.8 . 
'31 .7 

· :31 . 7 
,'3'1 .7' 
. 31 .8 . 

31 .a 
31 .8 . 

Coma 
M�. diam 

8.5 -
7.7 3 ' 
8.3· . 5 
7 .o . 3 
8.2 5 
7.5 . : -

·6.6 -
7 .4 .

· . 4 
7.4 4 

. 7. . .5 . ' -
-

7.5 -
8_.5 . 3 
7.2 ' 5 
.6.6 6 
6.6 ' 5 

!{.) ·. -
7'.3 . . -
7_.2 3 . . 
1.3 '7 
8eO · -
7.3. 6 

- -
7 . • 0 . 3 
6.3 6 

.6.4 . . 8 

- 1 0  -

Tail 
Lgth p.a. Descri�tion/Remarks 

.. -' . -. . --
. · .  -

-
" .. ::-�� �-

0 . . . 

. . -
-· .. -
- . ...; 

.. Poor _com:l.. Coma ·fan-shaped 
Mod. cond. No tail or nucleus 
Mod.cond. - No tail .. 
Spikes ·around coma suspected 
·Mod.cond.- No tail 

· 
.;_. · : ·Small 'di-ffUsed disc • Sky poor 
- ' Br..omtexise:· nebulosity - -

A per 
··mm· 

21.3 -r 
160 r 
1 1 5 .ex:;. 
152 ·r 
1 1 5  ·00 

60 ·B 
50 ·B· 

- - · ·SeveraJ.. spikes suspected 
- :·. · Circ. coma�; Broa:d ctl.cond. 

-· 152 r 
-
3 . - ' ·Nile. Coma: forming fanta:il 

80 ·B 
213 ·r - . - · ·Coma: el:ong�ted NE. Ctl ;cond. � 200 r 

. ' ·� . - . · Moon•· Stellar ntrc. Fantail ·.··..: .... , . . . - · ·' Moon• No 'nuc x 200 --
-
--

... .. . -· . -

J .:. · · e±re. ·coma .. V .SIJr bright· centre ·. 
65.. 

. -. . - . . 

·Intense coma. Po·ssible tail 
Inner'· coin� '3 1 •  sm.str.ctl.cond • 

� .... 4 .... .. ... ... sus 
-. · ' Fan sll,a:P'OO.·· _tail visible -- · 'srcy ·v�· poor 

•. · � 

"; 
.. 

·
· 

· .- - · · Sus a .. feW faint ··spikes;· no real .. . 
-.. .. .. -
- . . 

· . ..... 

•' ' '• I' o • .:• �; " ," .. .. tail :· - COmet ·�J;llpticaJ:. No tail seen 
- ".FU.zey blob" -
- Strongly ·c·ond. No tail'"seen . . . .it' .. .. · ·  . · Exp .  1- hr •· 

.. No tail reccrrded ' . .... 
'6o 

• . -
-
- Well--·c·on. Spikes to 1�-
- · Mod con. �.bright nebuler. 

213 ·r 
2 1 0 -r 

80-B 
5o .. J3 

152 r 

213 r 
213 r 
160 r 

155 r 
50 B 

1 1 5  00 
86 

160 r 
50 B 

203 r 

X Obs 

51 · JAA 
50 · AGM 
70 HBR 
24 · GSK 
70 HBR 
1 2  · LGI 
1 0  GSK 
32 - GSK 
1 1  · RwP 
51 · JAA 
36 · RT ' 
51 JAA 
35 -MJG 
1 5 ,  RwP 
10 · GSK 
32 · GS;K 

51 · JAA 
' 51 ·  JAA 

50· AGM 

60 · AGB 
7: . HCN 

70 · HBR 
f/6 . .3_ HBR 

50· AGU 
10 · GSK 
45 GSK . ·_ 98 . Stella.z: cond. SU.s thin "tail 

.3.1 .8 .
. 7.5 . . 3 -· - ·· · Bright, 'condense-d, no tail 210 r 200 MJG 

"31 ;-8 '. 
·Nov ., . 7 

1 .  7' 
. 2 .  7 

3 . 7  
. 3.8 . 

. 3.8 
.. 3.� -

3.8 . 

3.8 
5.1 . . . . --6.  7 

:. :.6.8: 
. .  '6.8 
· · 6.8r 

6.8 
.. . 6.8· 

· 6-.8 
·6.8' . 
7.1 
7.7' 
7. 7 . 
7.7 

. 8. 7 
8.8 

· - 8 .8 
9.8 

. . . 9.8 
1 1 .7 
.1 2. 7 
12.7 
1 2.� 

.. 

6.6 : 5 ... . . . ..... ·'' Mod • .  st:r; ·broad'"ctl.cond. 80 :8 1 5  - . . RwP 

7.3 
8.0 
8.0 
7.3 
6.9 

. . 1:0 Stell� · nuc .  F&ltail · 

· - · · Pdssibly. Fan-like 
213"r 51 · Jll.A 

6 

6.5 . 6 
6.2 9 

6.4 . . " 4 
7 .3 . . 
·a .o 
7 .a' 3. 
6.8 5 . 
7 .2 .

· 5 
7.0 . 6 

7.1 . 5 
6.7 . 3 
7 .ci' .:. 
7 .J . . . -
'7.5 -· 

. .7 .8: . 4 
· 8.2 2 
'7. 7.: . 5':. : 
·7 .o· 3 
7 •. 0 3 
8.2 
7 .o. 
6 .o · 
7 .a· 
6.9 

6 , . . 
. 5 : :  

5 

-

' 

..;. 
Nuc . brightening, starlike a. v:  
Sirocon to centre. No tail 
30 miri· ·exp� No tail recorded 
Broad Cliffuse cond. Circ. corna 
Sm round n�bulosity with outer 

' :. · · · ; .. coma 

50·B 7 HCN 
50 B 7 HCN 

213 ·r 51 · · JAA 
1 1 5  00 70· . HBR 

80 · f/6 .3 HBR 
80-B 1 5 ·  RwP 
50· B 10 GSK 

PossiblebXight etl. cond. 152·r 24· GSK 
Fan ·shaped coma· - no tail 213 r 51 JAA 
Like small ·M11 . ... No tail 50· B 7 · HCN 

- · No tail· or nucl�us 160, r 50- AGM 
Low�r surface brightness than 50 B 7·  DF 
M11 in· sartie x�eld 70 · 00 68 . DF 

- · Cond?nsed� no tail ... 1 1  $- 00 70 HBR 
25 min ex. No tail recorded 80· f/4.5 HBR 

' '· · · . .  - ::.. · � · M11 a little brighter and larger 50· B 1 0 · GSK 
Circ . coma. Mod·; cond... 80· B 11 · RWP 

· · · .- .. Strongly. condensed centre 200· r 36 RT 

_{' . 

- ' 

, . 

. Sky poor - ... 213 r 51· JAA 
- · · Larger arid fai.."lter than M11 50 B 7 'HCN 

· · Str.;c·tl-.cond. No tail .. 215 r 60· · I01S 

;.. 

.. ·· Short·st:te·B.ky tail. No nucleus 92· r 70· ·_ HCN 
·str. · cond·� • No 'tail · ·· 215• r 60 IOIS 
V�ght centre. ·No tai2 160- r 50· AGM 
Sus .  faint wide"tail -- 160· r 50· - AGM ... Difficult; low ·altitude 50 B 7· .. HCN 

· Fan-shaped tail' still Visible 213 r 51 JAA 
v-�diffuse, sus bright ctl.cond.. 50 B 1 5  GSK 
Str. 'cond·. No. tail. &ong. E-w· 1 1 5  00 70 HBR 
Large .diffuse c·ond. bright sm. 80 B 1 1  RviP 

·· ... centre 
Continued: · 



UT 

Nov. 

Coma Tail 
Mag.r diam. · · .. Lgth::: . ... P.•a• 

�� . t . . : .� ._.',, ·:. -. .. 0 _
., 

- ,, --_� 

': .. - . . 
. .. .... . . .. . ... . 

. .  _ _  Ape� X · Cbs 
' ... .1. . 

1 2 .8 6 .. 6 ·.· .. 8 . ,,.;:.-.- · :-: .·.:: .· : - _ ;  Str;. cond._·· l{o .ta:i.J..seen . 60 B . 13 .MJH 
1 2.8: .. : .: 8 .2: .. . . - · .. · .. -- :: - : . .  _ . :: :· . . Qol!ia possibly larger thaz:1 �ov: 9 50 B . . .

.. 7.' HeN 
13.7'- · ... : ?-;.0.': . . . -· .· . . . :. . �· . -� ... .  Starlike-nuc.- visible X 1 02-. . --�-21 3 r. · ' 51 "jAA 
13.7 8.2 -. ..  · � �- . . .. . _., 

.
. ·- ·  

- · :· �- 5o- .� · ·: 7 '·Hct1 
14 .8 7. 2 5 Strongly condensed. No-tail · 1 1 .5  00 70 H:BE. 
15.8 � .6.3 : . -. . . :·.:·. _ . . · -� D.i.:.i,'fu�e -C�FC� . coma... Moon , _ . : :  ... ?O. B . 1 0  GS� 
16.7 . . . . a.2 . �: . · ... · _ •. · . . -::. -· · l-l99z;w.,ght . .. . .. .. . �0 B -7 HCN 
16.7 . .  : -. 7·;.0 · ·  · . . -- . .:.. :. •· ."!' · _.;-. . �: Near moo.ri .- difficult obsn. 2J) r .'. 51 · JAA 
16.8 . : .-?.0 .. : : · _::4:..: ·: . . . :' ":!·

·
·: ,; · "!'<-:.: · --Cire:. coma. l{o·d •

. 

cond� Br� · centre· 80 B . · 1 5 . :RWP 
17. 7 7.8 - ·

Appears -
··to ·have-- brlgl'ltened .· . 

· · .:so. ·B . 7"":HbN 
17.8 7.1  5 Circ. diffus·e· coma: Weak con d.�- 80 B i 5 ':R'WP 
1 8 . 7  7. • 8:..:. · -- . : · .  � �- f - � .. - • .  _t;;o_on �d P9.9Z: �onds. . _ . _ . 213 r 51 JAA 
1 8.7 ? •. a . .

. 
: -.y·;r·, 

.. .-::.:-: ·.: :· :· :. :- ·".:.::: : .
.
. ·. ... . . . . .: 

. . · 50· B f 'HCN 
1 8.8 · . :7.• H ·�6:. · ·- ·. 

• . · ... . ;No .q�ge_ frt?m· Nov. 1 7 . 8  . . :.' 80 B 1 5  RWP 
20.7 • . • ; ;. ;: .. :· ·· .. ; ... :� .. . :· �Mo_on overhead, obsn; doubtful.: 5.<:i' .B · ·.7 .HCN 
21 .7 8.0 -· Seen easily - . 50 B 7 HCN 
22.7 ::··. 8 •. 0. · .... � . . . : .- .' · :  . . :....- .,_. · 50 B . 7 HCN 
27.7 7.2 6 - , . -: > Circ� dif.rUse edge. Mod cond • . - .  80 B 1 5  . . RWP 
27.8 6.5 6 - -- . ..... . Alt. iow, "inisty� Poss stellar 

. .  ·. 80 B . ·15 ,. GSK 

28.7 

Dec 
13.8 
22.7 

6.6 7 60/80 

Abbreviations 

a.v. averted vision 
b broad 
br bright 
ci.rc circular 
c coma 
con c.ondensed 
cond condensation 
ctl central 
d diffUse 
def defined 

A NEW PUBLICATION 

cond. 
85 Tail narrow, diffuse fan 20' pa 80 B 1 5  GSK · 

40/65° 

Not seen < rfl 
Not seen < �  

1 977 �� MOON 

Sept 27.3 
Oct. 27.0 
Nov. 25.7 
Dec . 25.5 

f faint 
elong elong�ted 
l large 
m moderate 
n narrow 
nuc nucleus 
ph photograph 
sl slight 
sm small 
st straight 

str 
sus 
t 
V 
w 

50 B 
50 B 

strong 

7 HCN 
7 HCN 

suspected 
tail 
very 
weak 

The literature on comets is very scarce, and what books there are . tend to be 
either very simple popular acco��ts, or very technical conference proceedings. 
The comet observer who wishes to gen up on teclmique can normally only find 
short sections in more general amateur observational texts. 

This is highly unsatisfactory for the comet hu..'"lter, who needs much technique 
and experience to increase his chances to the maximum. 

I hope it will be pleasant news to the Section to find that a text is now well 
advanced that will at last fill the gap in the literature. 

Continued: 
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·The book will · examine the are�s· in-which .. amateUrs can:.:ma.i<:e:discoveries, .in 
other words it will deal at length with all aspects of come� nova and 
supernova discovery work. 

There are· several authors co-ordinating their activity under the general. , 
·editorship pf Andy· S1:-.ephens - Editor· of thE! :su;p.etin, and each is an exPert in · . · 

· ·his field. The resUlt :is planned· ·�· a · massive compendium-of informati'on: that· . . :. 
will be price::j.ess to the observer, and sure to be a· standard text.·  . :. :· . 

. :·rn this conn�ction the· Editor w-Ould be ve" izy pleased·to hea:r from anyone: �ho 
·reel? that they have something to S8"3" oh anY of the� quoted· subjects. Al. though 
the text is well advanced it is not ·too late· to inc-lude va.iuable informB..tlon • . 

' 
iU,so anyone. who· has good photosr ·of ·comets or sU:itahle equi-pnent is.:·. invited to 
.s.Emd them. for possible ·book d:llus·t:rations' •'· - -· , .· , ... . ;: 

"Finally' in. connection 'l'li th• the- supernova sec'tion O'f the book, there is:. a 
·requirement for photos .of �right, face-on galaxies ·that correspond� closely 
:to visual· apPearances in· ave'.t'age amateur -iilstruments . ·If the gala:xy is "close . . .  

. . and bright the reqUirement for it: to be: a· face-on gala:xy i-s not critical;. 
. --· .·• -� ('

. - : 
If �one can help in tqis undertaking they are requested ·to urgently contact 
Andy. at the address· qiloted on· ·me .front: o.f the Bulletin. .. .:, 
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. Since . the . last Bu.lleti.n Andy � Step�eil.s has expressed- a wish to devote 
more time to his writing and locfal astronomical s<;>ciety� activities 
and I- should like to thank hini� on behalf o·f the Section .f9i �ini�iating 
the Bulletin with Stan Miibourn and. edi t:lng the .first ninE; �·issues over 
the past five years . 

· · · 
.. · · · · · '  · 

£:'believe · the Bulletin perf�rms a ,U.seflil f'uncti�n for ·the Section and 
hope_ to keep . it in 'being, ·.aiming : at, aroUnd' 1 2  pages '.tWice yearly • 

. However, the . size, frequency ·a.na · even ·the · continued ex:Lstenc_e: · of the 
Bulletin does depend very much .:on .th�� support of .thS: ·sec.t:L:o�·�.- . I would 
not like to see issues devoted. entirely to contributions· liy 'Section 
Officers (although these are to be welcomed);  still less . do , I want to 
see iss�es - -writteri e�t;�rely· by:� �n� Di:r.ec.torl 

.�· · . · · . ... · 

· -· • ' .  

I am sure that · other members have .i.nterestmg and vSluab�e _'ex.J)enence 
. j?o pass on,· as some have alreadi · in earlier issues � ' : . , .:witttiFview to 

st:iinulating interest and <;liscussion . I ani raisirig in this issUe a number 
of problems that interest ·me -Ei.nd that I think we ought to �know more about • 

. I:'nope that readers Will re�pond with, letters dr articles for ' publication 
ori these or other topics � · ·For Bulietiii -11 these should' reach me by 1 979 . 

· Jan 31 please . Also. on the subj ect of�·the Bulletin, :stan Milbourn has 
agreed to continue for the · time bemg to organise the typirlg, proof-reading, 
duplicating and despatch to members . · · 

· 

c I am very pleased :to welcome Paul Doherty as . an Assistaiit to the Director 
< c '(despite conflicting ·statements . in recent Journals )•  He wil�l' strengthen 

our visual obserVing and· recording work especi� and he has contributed 
• ai:l. article on th:Ls subj ect in . this issue • Paul is of course well known 
'for his beautifUl draWings "and paintings of the plariets .B.I:ta:·J:)�ighter 
comets . .  Visual observation of fine detail in the heads c ot bright comets 
has been much neglected since photograpny became well es�ablished in comet 
work with 

. 
the result that astronomers . usually . have to - g� · .. back to 

nineteenth 'century records to study fe'atures near the nucleus ' a situation 
. . that should slowly-: be . improved by the us.e. of very short e�osures with 

la.i-ge telescopes, 'but visual observationS will contin:tie to ,be iinportant 
and I hope that we shall be able to make better use of future opportunities 
for o�servation with . :Eaul 1 s .he�p .  
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A Presidential Address on Ckimets-·l:s ·not a Section activity but not 
surprisingly they are in p�a:ctice giy�n by officers of t�e Section. 
Harold Ridley ' s address last ·' October ha.S now appeared in the Journal 
and is an excellent summary of the present state of cometary research. 
Not only is it useful to us but it does he·lp to raise the standing of 
the Association in the astronomic.al world. It should also st:im.u1ate 
interest in comets and the Section ' s  activities as Dr. Merton ' s  did in • 
1 951 � 

. - . . . 
. 

Finally, some members who receive JUJ:ti:or Astronomical Society publications 
will know that Graham Keitch has· been charged with establishing a JAS 
Comet Section� As a JAS member mysel: f i  wish. him success with this 
venture . We have arranged to keep in touch and co-operate where possible . 
As JAS Sections speci�se in introducing newcomers to astronomy to 
obserVational Work I do not see aQY conflict of interest or duplication 
of effort here, · .. and it can only be to the benefit of the BAA section if 
more comet' 9bservers are - forthcoming . 

MICH.AEL J .  HENDRIE 

RECORDnm� VISUAL: OBSERVATIONS OF C011ETS - P.B . DOHERTY . .. .. .. ) It is .generally' thought that the best way to record comets is to 
photograph ' them. This method certainly brings out iilcredible detail in 
the tails, usualiy showing much that is impossible to observe visually. 
For this reason photography is indispensible . ·· . However, contrary to 
popular belief, recording the visual appearance of comets by drawing is 
in no way out-moded by photography. The few bright comets that we have 
had· the· go-od ·fortune to· witness during the past decade, · have · served well 
to illustrate this fact. 

-

While photography picks out ,faint detail in .  the tail it tends to loose 
· any. fa.illt detw that. may �st i.D. .the head imd close to ·the nucleus simply 

because the iiilage · in ·  this region is burned ·out through over eXposure . 
·Attemi;>tS�to recorcl fine detail . in· the· ��ad .by using short · exposure 
photogra:phy meet with - the same sort 6f- lilnited success found with planetary 
photography. Given the right conditions , visual observation With a given 
telescope ,will show detail . that is impossible to photograph with aQY 

-�ciarity, especially close '· to the ntl.clelis . Since the nucleus· is the very 
body givi:rlg �-rise to all -o_ther: associated phenomena, ariy detail seen near 
to it _ is qoUnd �to give vitai iriformation about the comets make up, tail 

.· fomiition Md even niovemi�nts·. :within �the head• 
. 

- -
-· 

�� 

··:.
·· -

-

.. . _ ,· . 
-�

- . 
-

. ' 

. � . - - ·- .. -

· Obtiotisiy· ·the brlght coni�t� . ·t'end to have the most detailed structure 
though faint ones can often. · ·spri.rig 'the odd. surprise .  The two finest 
comets , in recent years were. Bennett in 1 970 and West in 1 976 .. Each 
rewarded ·Visu8l .observation� � Spiral jet structures were seen Iiear the 
nucleus' of Bennett "'but .the greate'st . triumph for the visual observer was 
th�- early .report� of .the disintegration of' the nucleus of. comet West • 

. The early stages ·were seen much more clearly visually and photographs at 
this stage were very ill-defined. · As a· result of early records the 

. . future mo�ions of . the . fragi!lents . with respect to . each other .were worked out 
. with "ccns:i,derl;lble" �ccuracy,' tea,ching us a great deal about movements within 

the - comet's head� . . . . . . . . . . . 

Apart from the observation o.f these spectacular ,phenomena, w�ch are 
.admittedly rare� there are nia.ny", other useful things to be recorded with 
.the>J1B.j ori ty of . comets . . . These are as follows :- . 

1 )  Appearance of nucleus, (stellar or small disc ) .  If a disc- has it 
�h#P�·or �oftened edges . 

. 
·rr single or. multiple, ·  colour. · · · · 

_ , _. -:.. - ' .. · .  • -. .  

2 )  · central condensation, apparent diameter, round or ellipticB.l, degree 
of corid��sation, p . a� of major rods · if elliptical� Structure·� 

. ·-· - . .. . . �- -

3Y. Coma, : diameter, shape, _ detail �itlll.ti · (hoods, haloes; jets :, 'dark 
regions ;. · · · 

· · · 

· · · 

·. '  .. 1··. 

4)  Tails, length, p.a. ,  shape, �omalous tails, condensations . ·  
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Drawings of most if not all of these features could be attempted and _ are 
far better than written descriptions . One accurate d;t'�wing is .wortf1 a 
thous and words . ·  Particular attention .should b e  paid ·.to the · cli.st��_es and 
positions of any. struct'ure relative to the nucleus ···arid any observer.,: who 
cannot draw should supply with any written description measured .' estimates 
of any feature rel:a:ti_ve to the n_ucleus .  

Apart from all this it is obvious that estimates . of _the _ comet ' s visua.l 
magnitude should be made as often as possible . · · It . Ii[By:- :thdeed b� : · · · 

advantageous to mak:� · a number of estimates in one night since -the P,etection 
. of rapid variations ; Js one area where visual work comes :i,nto . its . own • .  

Small rapid fluctuatiop.s �end. to be evened out by long expo�ure photography 
and though such -fluctuatio:q.s �e iJ:lfreq�en� they · should_ alw_ays be borne ill 
mind• 

Estimates of the comet ' s  po�ition _ are _of __ �:ted use · but are necessary in 
establishing if one has the right obj ect .  You never know but you might 
well be looking at a previously unobserved comet that just happens to be in 

· the same region as the . knmm one o Pl1o�ograpl:)y re?J-:Ly ��ores ·oyer visual 
observation when it c()mes to astrometri9s ,. howev(3p,- ·fai:rly accurat� positions 
can be obtained. I find it handy to make up a series. of t;ri�g=!.es using 
the stars around the comet . You can always find two stars·- that make up a 
triangle with the comet and the shape of that triangl� :_can- be est:iJnated quite 
accurately, if you can make up a number .. of such tri-angles so much the better. 

As for the actual recording of detail by drawing, the meth6� used -by the 
writer is to draw the conet in negative fom, the brighter parts cif the comet 
appearing. darkest on the sketch. Though this does not _give the actual 
appearance it is an easy method and enables detl3.:il . :t,o_  b? .illustrated 
faith:f\1l.ly and with considerable accU]:'acy. With bi':ight �d detailed comets 
it is often preferred to make more than one sketch showip.g __ tl:J.e appearance of 
the comet when different magnifications are employed. .llnyone . who has the 
ability to draw may. find- it better to use fairly smooth paper (though not 
too smooth ) and a medium. grade pencil, say F. · _ The -observer with less 
artistic ability wi]J. - find it easier to u�e more grainy paper and a softer pencil, 
say HB to B. Using these materials quite a pleasing effeet ca.I_l be obtained 
with the finger rubbing method.. This smooths out �he shading; however, it 
must be remembered that it is accuracy we require and not just a niee drawing . 

M�g drawings at _the telescope leads to certain problems, particularly when 
the object is a faint and extended one . PJ.umination of the paper is the 
main difficulty. When drawing bright objects like _ the planets _fairly 

_ considerable illumination can be used since one does not have to ':fOrry about 
loss of dark adaption. This is not so with comets . One may }lave built 
up dark adaption for a considerable time and this should not be wasted by 
using a bright light . At most !3- very dim re� ligJ:lt should be used and even 
then the light itself shielded from the observer ' s  eyes . I prefer to o.bserve 
for as long as possible before using any light _and become entirely familiar 
with . the obj ect in view so that it is - practically possible to make a complete 
accurate sketch in · one go, then finally .check .on the main details ·with :a 
further prolonged view. 

With very faint obj ects or detail it will often be found that averte9, vision 
is a great help, I would like to point out, however, tha:t wh�n usiz;tg averted 
vision, the eye , though mqre sensitive to .t:aint illumination away _ f;r:om the 
eentre of vision . tends not to be so acute . . Any observation made entirely by 
averted vision must be a little suspect and this method should O!lly really 
be used to establish the actual exist�nce of a particular feature , the :observer 
being then aware of the features existence, stands a better chance of . 
detecting it by direct vision and will be able to record it accurately. If 
a feature is included on a sketch and was seen by averted vision only, then 
a note to this _.effect should accompany the sketch. 

There is nothiQg more pleasing than. a good photograph of a come� . . This 
method - o:f recording is highly desirable and should be attemptE;ld. ·· But let 
'Q.S not forget the high value of visual work and the drawi.ng of features. .seen • 

Eve� while taking a photograph it can be · possible to observ:e .it visually• 
--� fact when t�aking photographs myself, .I .find it adv�tageous to keep - the 
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comet under observation to ensure correct guiding, so what better time to 
record visual features .  On ·  the other hand, the comet observer who. is not 
set up for photography should in no way feel at a disadvantage, far from it . 
Visual work--forms . the .·major part of the Comet Section .programme and 
complements very .well the valuable photographic work• It is also less 
expensive ! ::: . · - - . .  

PHOTOGRAPHIC COMET - SEEKING · 

� ... : ... � , ,_ ;  

I photographed my first comet -ori. 1 952 Jan 1 6  with a Governllient surplus 
f/5.6 aeroplane leris of 3:50mm (1 4 : inches ) focal length on a very primitive 
home-made equatorial with only slow motions . That�was ·comet P/Schaumasse 
then about 6 ,mag iri the constellation Lynx·� . ·: :m  those �-days I used to guide 
for an hour or so using only rudimentary slow-motions but later I built ·a 
heavier equatorial for a 1 50mm (6 inch ) reflector and had the luxury of a 
drive in· RA :driven by ari old eiectric gramophone motor through a tangent: 
arm arid screw. -

1-. 

About · 1 960 I borrowed . from -the B.AA a 1 25lnm (5 inch) . refractor by Newton of 
Fleet Street; Loridori built in 1 380 . · This was of long focal length; about 
f/1 1, and- mounted- on 8: -cast iron German equatorial and driven by a Cooke 
weight powered clock. · .Also about this tirn.e I started testing · a  rather 

.. faster lens covering a Wider· field than the f/5.6, ·. a  Wray 'f/4.5 wide angle 
of 300inm (12 inches ) focal- length. ' This was built into a box camera made 
to take whole plates 1 63 x 21 2mm (6 .5 x 8 .5 in )  covering 30 x 40 degrees at 
each exposure . - . 

. ... ' 

. 

The camera was · therefore about 500mm long . by 300mm square, ·too heavy to 
mount at?YWhere 'but near the point 'of balance, but to mount it near the 
declination axis woUld have meant o·ffsetting it a great deal in · order to 
avoid photographing the end of the refractor. The best solution seemed to 
be to revert td' the 1 50mm �r/8 reflector, rilo:Unting the . f/4.5 Wray above the 
reflector and ·the f/5.6 to . balance it below. The telescope was then housed 
in a run-off wooden building 3.6  metres (1 2 ft} square with walls 1 .5 metres 
high. · The ·roof' had a door in the · south gable and ran off on rails towards 
the north. A 3 metre diameter dome would have needed a 1 . 8 metre wide slit 
with this wide..;;angle lens, not very practical. 

· 

The WZ.ay lens was designed for wide-angle aerial photography and would have 
been used: with · 225rrnn (9 inch) wide panchromatic roll film, possibly with · a 
yellow filter for haze cutting. The clear aperture at the stop of the lens 
is only about 67mm (2 . 7 · inches ) but the front element is strongly · curved and 
nearly 11 Omm (4.5 inches ) in diameter, while the rear element is ·large too . 
This gives a wide field with full illumination. 

I tried the iens out using HP3 plates and found that with· careful focussing 
and squaring on it gave good, small, hard star images . Although the 
b:dgliter stars · off the a:X:is were not circular but more diamond shaped they 

· were very sharp� · · Bright sta_T"S away from the axis produced · images with · 
tangential wings but the central · part of the image was very sharp and 
contained most of the light. 

· I had sought the Views of a number of comet observers on photographic comet 
seeking, including some professionals , and received the more or less 
pessimistic view that with small scale photography the problem of spurious 
images wolild be so great as to make the method ineffective in practice . Having 
used a .:variety of lenses, including portrait lenses and Aero Ektars;, I was 

-� � - , , ·welL awq.re of the difficulties and was of much the same opinion myself, but I 
believed that it m:ight be worth experimenting further. 

· 

About this time Dr. }1arsden suggested that I use the lens to search for the 
lost comet P/Temple-Tuttle 1 866 1 .  This was a very lohg shot, the chances 
of finding a new comet were probably greater, but it was worth trying; one 
could find new comets at the same time 1 In 1962 the position of the comet in 
its orbit ·WaS fW ·ill-defined that the year of perihelion passage was uncertain 
and the plan was to search 'along the tracks on -the sky for a ·  range of perihelion 
dates where the comet v-rould :Probably be about the date of observation. 
EXposures :made • over 1 962 to '196.5. were unsuccessful (the comet was eventually 
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recovered by M.J.  Beste� at the Boyden Observatory close to the position 
predicted by Schubart after · linking the observations of 1 J66, 1 699 and 
1 866 . The - comet passed perihelion- on 1 965 Apl JO. It was 16 mag - at 
recovery, much fainter than expected and well -below the limit of the Wray 
lens � ) Some further search plates were · taken in 1 966/1 96'7 when this lens 
made � temporarily for a 1 00mm aperture Cooke f/4.5, with a narrower field. 
but able to reach fainter comets . It could also be mounted en the 1 25mm 
refractor. 

This gives the background to my experiments which failed to find any - coinet� 
that were bright enough for this lens , but did not miss . �  either so far &s 
we know. It did I believe teach me quite a lot about the pros and cons of 
photographic comet seeking and the ways · of overcoming the difficulties � I 
may well have another atteJ:ilpt _when .'time · allows because as with visual comet 
seeking, given the r_ight tools it is , in the end, ' a matter of hard work · and 
luck. The rest of this note describes __ in more detail how I went about it 
and what I learnt as a result in the . hope that it may be of some use to_ 

- others who may wish to try their luck in this direction. _ The ·methods 
described here are . those finally adopted, which· I consider to be the best 
with the equipment available, and wlli.ch I should use again. 

* * * * * * * * * * *  

The amateur astronomer, and no doubt many a professional, has to make use 
of such equipment as comes to hand and this often - falls far short of the 
ideal requirements . Clearly the sole use of a moderate size Schmidt for 
comet seekii:lg would be preferable to - the Wray lens, but a small Schmidt of 
about the same focal- length might lose in the smaller area of sky covered 
more than would be gained by the higher speed, - because o·f the greater number 
of exposures and film changes • The question of sky covered in a given 
observing time and faintness of comets recorded is second only (and not 
entirely independent of) the most important requirement which is to 
recognise any comets photographed as _ comet-like objects . 

Having previously used several different f/2 .5 and f/3 portrait lenses of 
nineteenth century vintage, all of which gave good star images within 3 degrees 
of the optical axis but larger, softer images often oval or drawing-pin 
shaped away from the -axis I knew_ that none would cover even a quarter plate 
(81 x 1 06mm) although becau�e of their simple construction they were very 
fast . · A 1 75mm (7 . inch) focal length Kodak Aero Ektar gave soft images at 
full aperture (f/2.5) even oil the· axis and would have had to be stopped down 
-at least to f/5.6 to have given reasonable images · for this purpose . 
Experiments with 300mm (1 2 inch) Ektars showed that they were unsuitable 
for the same reason, which was a pity because & 1 25mm aperture camera lens 
would have been very useful for comet photography. 

The 300mm Wray on the other hand gave small hard images near the axis and 
while the images away from the �s were increasingly defamed they all had 
a small sharp centre containing most of the light. At 1 5  degrees off the 
axis the images of bright stars· looked rather like sycamore seeds, but the 
wings were not visible on faint stars, and it is ' the faint stars ·that are 
the problem. The star images near the optical axis were no larger than 
0 .  OLmm, in quite good agreement with Whipple and Rubenstein ' s experimental 
value o! 0.03mm for a system of about this focal _length and f/ratio . 

Small, sharp st� image_s are important for several reasons, the light is 
focussed on to a smaller area of emulsion $d fainter stars are recorded, or 
the same stars in a shorter exposure time ; more doubles, clusters etc . are 
resolved; images of non-stellar objects stand out more clearly from the stars, 
and comet-like objects of smaller diameter can be identified by inspection. 
Given good optics ,  adjustment and guiding, the size of star images increases 
only slowly with focal length . fer small cameras . This leads on to the next 
point of plate scale .  

Plate scale is - directly proportional to focal length and for a 300mm lens or 
mirror is about 1 .9 degrees per cm or 1 arcmin is equal to 0.09mm 

. 

approximately. The smallest st� images are about o.o4mm or about 25 arcsec 
across, while the same images with _ a - 50mm focal length lens would be about 
the same linear size but about fiye times the angular size, . say about 2 arcmin. 
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Trials with an f/2 . 8  Tessar of 80mm focal length showed that 9 mag comets 
could be photographed iil . a  few minutes and identif:l.ed, . but the images were 
sma1l · and difficult to pick out even when one knew where to look as a comet 
of diameter . 2 arcmin was ' lit:t?le larger than the fainter . star images . 
There is , of course, more photograph not·  covered with star images with the 
larger scale and less chance that the comet suspect will be involved with 
the images of stars or other obj ects . · 

· 

Returning to the search for new comets , clearly it would be possibie to 
search with a .short focus lens for comets of up to 9 mag but it would 
hardly be Worthwhile to try to . compete directly with visual observers for 
comets in the brightness range up to 1 0  mag . The photographic method is 
m()re cumbersome and expensive than the visual and if .it is to be worthwhile 
its advantages Ill.Ust be exploited. Very few comets are discovered visually 
that are fainter than 1 0/1 0 .  5 niag at discovery; I believe that none are 
discovered photographically as a resUlt of a deliberate search for new comets . .  
only. Thus the photographer should aim to go fainter than 1 � mag, the 
fainter the ·better, but how faint will depend on the · equipment available . 
In tl:ie. · end it is a trade;,.off against aperture {faintness reached ) and field 
(sky searched in the time available ) .  The 300mm aperture paraboloid is too re
stricted in sky coverage' and the 35mm format camera by not ·being able to 
reach faint comets and the smallness of the cometary image . Somewhere in 
between one has to reach a compromise . 

I believe that the minimum focal length is · 250mm ( 1 b inches ) ,  minim:wn speed 
f/4.5 and minimum . field 20 x 20 degrees . But a faster system could operate 
with a smaller field as exposures would . be shorter and if you can afford a 

. longer focal . length and the time to_ take ·.· more exposures,  then you can reach 
fainter comets . The 48 inch Schmidt is perhaps the ultimate comet seeker, 
but most of us have to make . do with something less expensive . 

. . - . . 

To keep exposures reasonably short the fastest plates were used . · In this 
case, in the search for P/Temple-Tuttle, it was expected that the comet if 
found would be within 1 and 2 AU froiil the Sun . At thi� distance most periodic 
comets show fairly strong emission bands of C2 at 4737 l and 51 65 i in the . 
green part of the spectrum .· · Although the CN band at 3883 � is often stronger, 
the Wray lens was known to absorb rather heavily at shorter wavelengths , so 

. Kodak Oa-J plates were used . These recorded 1 2  mag gala.xl.es in 1 5  minutes .  
Exposures were usUally of 40 or 30 minutes . As only a · singie ·camera lens was 
available , double exposures were mad�a on each plate , the second being half 
that of the first ,  i . e .  30 minutes followed by 1 5  minutes � The te�escope 
was moved 3 arcimin in RA between exposures . In practice it was found that 
the shorter exposure was long enough to confirm aQY suspect picked up with the 
longer exposure . .Any obj ect without a twin was a fault . The shorter 
exposures were always made tci the. west of the brighter one so that plates 
could be compared more easily. 

It is impractical to search very near the horizon because of increasing 
absorption, fogging and rotation of field due to differential refraction . 
Exposures were therefore never started or ended within about 2 hours in 
hour angle from the horizon •

. 

Plates must be exSmined as soon after exposure as possible in case aQY 
suspect� are found. To eliminate most suspects reference plates were taken 
on very good nights with longer exposures on the same pla-r.e centres . . Bright 
stars were used to guide on to improve accuracy and to minimise the chance 
of picking up the wrong star. They were all brighter than about 4 mag . 
These plates with double exposures were all checked very carefully for 
spurious obj ects and comet-like obj ec.ts all of which were checked against 
the catalogues where there was any doubt about the identity of the obj ect .  

Findipg the celestial co-ordinates of obj ects on small scale plates i s  very 
time consuming . To overcome this difficulty two identical transparent grids 
were made from developed unexposed plates ruled with a fine point to give 
1 200 roughly 1 degree squares . .These were numbered along the edges, and obj ects 
were recorded giving these co-ordinates .  

Plates were examined, by placing side by side in front of a diffuse s creen 
the reference plate of the area and the search plate , each covered by its 
identical grid with the same stars in each corresponding numbered square . 
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Plates t:UJ.d grj,ds were - cl�ped together with small bulldog clips to obtain 
exact register. A powerful magnifier or eyepiece was used to examine in 
turn each square, all _ 1 200 . of them . This could take 4 _ to 8 hours to do 
properly in a- difficult ... area; near the denser parts of _the Milky Way there ,_ 

could be fifty pairs of . stars in a square . It was -found to be worthwhile 
to have a quick look first in case there were any bright suspects, but in 
the end the only way is to go over every square . 

Conclusions · 

1 • To be worthwhile a wide angle camera of 250mm focal length or more and 
" f/4.5 or· faster, covering at least 400 - square- degrees per hour is needed. 

· Tl:J.e Wray covered 1 200 square degrees per ,hour of obserV-ati�n. :  
. . . . . - . 

2 .  Star images must be sharp and small over a wide field, requiring a 
well adjusted and suitable system, accurate polar adjustment, good guiding 
and· photography Sfq from the horizon and pole . · _ -� . . - . 

�- - c • 

3 .  To · reach 1 2  mag or fainter in a reasonable time sui table emulsions are 
desirable, with careful- processing to yield comparable - plates . . . . - �  

4.  Plates should be taken · on standard centres /reference plates being 
used to check search plates . Searching needs to be done soon after 
exposure if anY comets are to be recovered� -If plate . .  checking is not done 
really thoroughly :Lt is probably not worth - bothering at all because with 
any _ system - an amateur is likely to be ·using the margiri. between success and 
failure is .very small anyway. · 

.5 • .  - .Areas bciroering the ¥.tilky Way' are difficUlt because of the crowding 
· together of stars but on the other hand areas rich in galaxies are much 
easier than for visual observers because the images are · ·qUickly eliminated by 
comparison _with the reference plates . The WTay showed the shapes of 
1 2  mag galaxies so that spirals at least could be eliminated at once . 

. . . 

6.  Photographic comet seeking can be complementary to vi:sual work if one 
concentrates on - fainter comets. I would not recommend photography over 
visual comet seeking because of its added complexity, tfl.e time lag between 
finding a suspect and being able to check it out and the greater cost . But 
i"tr . is . feasible with fairly small equipmemt if enough · attention is paid to 
exploiting the advantages . of the method rather than compet"i.ng directly with 

- most visual - comet �earchers . Whether it is qUicker or better than visual 
searching with a larger _instrument away from the tWilight areas is : probably 
a matter for the individual, · some may feel they can - examine plates but are 
not ver_y likely to �ee a faint comet iD. the 'tele.scope . 

· 

. 7 .  Howeyer, 8.nything that inqre�ses: - the number -of comets 9-iscovered or 
discovers _t4em earlier. is worthwhile . __ Photography car.efully applied could 
do that . 

· MICHAEL J. HENDRIE 

COMETS IN 1 975 (Continued from Bulletin - 9 )  

1 97.5k � 1 975 ·X Comet Suzuki-Sai sa-1-Iori. Discovered independently by 
Japanese observers wit� 30 minutes on 1 97.5 Oct 5, the first three being 

s .  Suzuki (Aichi ) ,  Y Sai�sa (Yamonashi ) �d H. Mori (G:l.fu) . The comet was 
a diffuse 9th magnitude obj ect moving SSE in Ursa Majqr. Preliminary 
elements indicated that the comet was close to perihelion (Oct 1 5 )  and would 
make a very close approach to the Earth at the end · of ·the month' (minimum 
distance 0 . 1  05 AU) when the magnitude could be expected to be around +5 . 
On Oct 28 .41 _ J .E. Bortle estimated the v:?-suaJ.. magnitude at .5 • .5 with a coma 
diameter of 1 2  ' ' •  Using 20x1 20nun binoculars he observed- a.. tail 1 degree long 
in p.a. 320° and _remarked upon an elongated cloud jiist :·north of the tail 

.· (elongated in p . a. 1 50° - 330° ), ,the outer coma being , surrounded by a 
" diffuse halo 30 ' in radius . The comet · was moving .veri swiftly south at this 
time and by Noir - ? WaS not vis.ibl.e frolll .mid .. riorthe:rp latitudes .  . . . 

The foll6wing elements by Dr. B.G. ·Marsden (Q.J  .R�A.S. Vol . 1 9. No . 1 )  are 
· , based on 82 observations 1 975 Oct 6 - �-- 1 976 Jan 4, perturbations by all nine 

planets being aPplied : 
- · · 

· · · · · · 
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T 1 975 - 0Ct.; 1 5.3602 E.T. 

e 0.985653 
q 0.838047 . . ·· AU 

. P - 446 Yr5 .  

Epoch 1 97.5 Nov 4.0 E.T. 
·· - 0 -

w 1 52 .;0241 
Q 216 . 1091 1 9.50.0 
i 1 1 8. 2381 

1 97.5 1 = 1 976 VIII P/Hm.rington--Abell. l'laking its fourth return to 
perihelion since discover.y in 1 95.5, this short-period comet was recovered by 
Dr. E• Roemer and H.A. Daniel with the Steward Observatory ' s. '229cm 
reflector at Kitt Peak_ on : 1 97.5 Oct 6 .4. The comet was extremely faint of 
aro'Qlld mag. 21  , the in_dicated correction to the . prediction ii1 the Handbook 
1 97.5 being . 6o: +Qm .2l;. - �  .1o +Q 1 .6.  Owing to a ver.y close -approach to Jupiter 
in April 1 974 (0.037 AU) the correction cannot be interpreted as just - one 
in · T_ • .  

1 975m - � 1 975 VI ·· :p; .Arend • .  · _ .Als9 _making _its fourth return to perih�lion since 
discovery, P/Arend was recovered by Dr. E. Roemer and M.A. Daniel using the 
Steward Observator.y 1 s · 229cm reflector on Ki tt Peak on J 97.5 .Oct . 6 • .5 just a 
short while after the . recovery of p /Harrington..;Abell; The comet WaS quite 
condensed at magnitude 20, tiie ' recover.y position indicating a correction of 
only -+Od,. 02 to th� J?z:E?dicti(:m � _ the . Handbook 1 915 .  -

1 97.5n = 1 976 VI West . .. k report con- the conditions concerning discovery and 
the visual aspects o£ this brilliant comet was published in Bulletin ·No . 7 

· (April 1 9-76) • . The -comet was under observation until 1 976 Sept 25 and the 
folloWing elements by Dr .. .  B.G� Marsden are based on 41 pre-perihelion 
observations 1 975 Aug .  1 0  - 1 976 Feb 1 6  and 1 77 post-perihelion observations 
1 976 Mar. 4 - Sept 25 of . nucleus. A,. perturbations by all nine planets being 
taken. -into account. .' There .are small systematic trends in the residuals but 
attempts -to utilise o_the:r:: of the nuclear components were less satisfactory: 

T 1 9'76 : Feb .  25·.221 6 . Ei' 

e _0 .999971 

· Epoch · 1976 Mar,. 3.0  El' 

q 0 .1. 96629 AU 

w 358�41 90 ,. 
Q 1 1 8 �2.31 3 1 950.0 

'i  43 �0700 

1975o P/Gehiels (3). · Discovered by Dr. Tom Gehrels on 1 975 Oct . 27. 1  using 
the 1 22cm Schmidt at ·Palomar. · ·  The comet was :so strongly condensed that it 
appeared almost stellar on the :plate - but some coma was visible • . Dr� B.G. 
Marsden - quickly found the orbit ·to be of short-period, the elements indicating 
a close approach to Jupiter d-cir�g- the past revolution;. Work by · R. J .  
Buckley indicated a close approach t o  Jupiter of 0�04 AU iii 1 973 and possibly 
to 0.01 AU in 1 970. Before the comet settled into its present orbit it 
appears that q was much · larger ·being in excess of 5 AU .thus rendering the 
comet invisible . The small eccentricity of the -present · orbit· would -offer 
hopes that the comet will be visible right round its orbit and in fact 
observat�ons_"· ha,ve continued into 1 978 . 

,The . .following. elements .. by_ Dr • - B.G •. Mar.sden. are , £rom 14 observ:ations , 1.97.5 Oct 27 
- 1 976 Feb . 26, perturbations by all nine planets being applied : 

T 

w 
Q 
i 
q _  

. ' . . . . . . . 
1 977 Apr. 23 . 0257 E.T. EpoC?h 1 977 Apr 7 . 0  E.T. - · .. .. . . . .  . ·. 

� .. . , 

2)1 �471 2 e 0 . 1 52339 · 

242 .5584 1 9.50 . 0 a 4.0,38677 AU 
· 1  . 1 01 0  n° · 0 � 1 214354 · .- ' . 
- 3 �-423429 .Au P 8 . 1 1. 6. _yrs . 

· 1 975P = 1 975 XI Bradfield. The fourth co�et to be disc�vered ·by : W.A. Bradfield 
- (Dernancourt;· nr. Adelaide ) came on 1 975 Nov 1 1 . 7  when he detected a 1 oth 
magnitude diffuse object in :Antilae . Prel:llnin'ary elements showed . a small 
perihelion distance of 0.21 9 'A.tr. on 1 975 Dec 21 and · it was thought that the 

-
· inagni tude could- reach a value of +1 ;.8 at tQ.at tillle .  . The c6m_et did not 
brighten as rapidly as expected only reaching a magriitude of 7 .o by December 6.  
Although 4 Japane�_e observers reported seeing it at mag . 1 - 3 just after 
sUn.set at · Christ�as j· the - comet had faded to mag . 6.5 by the erid - 6f the year. 
By February it had .faded to mag. ro.S and by late · April l,? .O. 4 short tail 
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was reported by ma."zy" observe:r;:s and a photograph taken by Dr. R.L. Waterfielq. 
on 1 976 Jan 3.75 in fairly bright twilight showed a main tail 6 1  long- vrl.th 
an anti tail " almost as bright 31 iong . 

The following elements are by Dr. B.G. Harsden (Q.J.R.A.S.  Vole 1 9  No . 1 )  
and based on 56 observations 1 975 Nov. 1 3 - 1 976_ �an 26� per-turbations .by 
all nine planets bei:hg applied: · 

T 1 975 Dec 21 -. 1 81 3  E.T . Epoch 1 975 Dec 1 4.0  E.T �  

e 1 .000004 w 358�0972 
Q 270.61 23 l95o.o · · 

q 0.21 871 9 AU i 70.6259 

1 9759 = 1976 I Sato . _ . Discovered by Y. �ato (T�chigi) on 1 975 Dec 5.76 as 
a diffuse IJiagnitude 9 object moving rapi<f4r SpE in poma Berenice_s . Comet 
Sato did not become a striJQ.n.g obj ect, reaching a maximum visual magnitude 
of 7 .5 by mid-December when :the Earth-Comet distance was ne� minimum 
(0. 28 AU on Dec 1 9 ) .  Later as the comet receded rapidly from the Earth 
it faded and by the time of perihelion (1 976 Jan 3 .9 )  the magnitude was 
down to 1 0 .  A short .tail was noted- by Seki and McCrc:>sky on December 1 0  
but in general no t_ai+ was :reported. 

Parabolic elements have been calculated by Dr. B.G. Marsden (Q.J .R.A.S .  
Vol 1 9, No . 1 )  based on 49 observations 1 97.5 Dec 9 - 1 976 Jan 7 :  

T 1 976 Jan. 3 .93.53 E.T.  

q 0 .  863949 AU 

EQUIPMENT .AND HETHODS 

w 21 5�4852 
Q 280. 7896 1 950.0  
i 93 .9434 

S .  W. MU.BOURN 

Readers of the Bulletin may have specialist knowledge that would be 
valuable to others or they may be will�ig to investigate and report on a 
particular topic . Anything related to the observation of comets not 
readily available elsewhere would be of interest written either as an 
article or report, or as a letter to the Bulletin. 

The following are subj ects that I feel that I should know more about but 
the list is by no means complete . Perhaps readers can add to it . 

Photometry - Visual Photometers have been little used in cometary work. 
Stan Milbourn mentioned the other day that some form of comparison image 
photometer with an artificial comet would seem to be useful. Has any one 
tried it or can they say why these have never been exploited. 

Photoelectric Photometers appear to overcame the problem of the dissimilar 
appearance of comet and star which is the main obstacle to accurate visual 
or photographic magnitude estimates ,  yet they too seem to have been little 
used by amateurs or professional astronomers for comets . 

Image Intensifiers - these are advertised in Sky and Telescope (e .g.  see 
1 978 September page 23.5 ) .  Although ver,y expensive ($1 .5.50 visual and 
$2440 photographic ) ,  is this something that could enable fainter comets 
to be seen without larger telescopes? Is it likely to become useful 
and reasonably priced in the future? There must be disadvantages apart 
from price;  do we know what they are and how these particular devices work. 

TV - what are the eventual prospects of remote comet seeking, from ones 
desk with catalogues and charts to hand. Professionals now use it for 
setting and finding with large telescopes . Whilst on the subj ect of remote 
control, what are the costs and problems of shaft encoders for remote (or 
just readily readable ) circle readings . Computer control of small 
telescopes now seems to be practical, and no doubt will come in time, 
although it may not be necess�. However, for guiding on a moving comet 



- 1 0 -

for example,' th�re would be advantages in feeding the apparent motions 
directly to the telescopes drive , to the guiding eyepie.ce or to the 
plateholder itself . 

· 

Cold Cameras -- There' hiis been. some· discussion of this in S an.d T and 
elsewhere, and of soaking also .  Solik:ing plates and films seems rather 
difficult for amateurs , but many already use cold ·cameras . .  However, 
there are both problems and advantages with comets . On the one hand it is 
often not possible to prepare for observation well beforehand, and on the 
other, it is ve�r desirable to keep comet photograph exposures short . 
Does anyone have any exper;i_ence on the practical problems or'' operating 
such a cameraf · · · · 

Photographic Materials - does . anyone know or would they undertake to find 
out,- UP-to-date sources of plates and films for astrQnom:lcal .P'UI'POSes . 

· Are there alternatives to obtaining these from Kodak iil the USA? Do 
Agfa still make them, and if so are they cheaper, readily available and 
suitable? · Is Polaroid film -� good' to us? 

· 

Any contributions for· the Bulletin l1 should reach me by -1 979 Jan 31 bU:t 
notice that something is on the way would be helpful-.� 

MICHAEL J .  JIENDRIE 

' -

· ' 

' 




