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SECTION NEWSLETTER 199 1 /1 

D. f3. BUCZYI\Ibl< I 

This COMET SECTION NEWSLETTER� the first issued for some ti me 1 1s 

intended to fulfil! two purposes 1) to inform BAA members known to the 
COMET SECTION of up to date information about currently observable 
comets� 2) to inform those s�me members of the SECTION'S various 
i:\C t 1. ···/ -.i. t :i E•S. 
I of f ered to issue the S EC T I ON NEWSLETTERS af ter an appeal from our 
current Director at the recent COMET SECTION meeting at Cambridge. I 
have felt for some time now that there has been a dist1nct lack of up 

to date information avail2ble to SECTION members, and that if as a 
�3FCT]. [)J\J '.•\iF; l•\l:i. '"·h t. D 1•·· E�C E•:i. V<:::• 1··· CC:J!..\1 ;:;;r· ob�::;<'::·!1-:;...VE\ t i CH'l�:; ·f-1'·· O!H Di:J <:::.f:"r·· \1{'1:.01'". <:; hiE• nF;F··ci 
to rectify that situation. My belief is that the more we encourage 
C) i::; �;:. E·:• r· \/ E·:' !'- �::: ,_1 b \,.. r::t i .... (J \i i cl i r 1 <J Et. C {.) rn p 1··· E·:' !···� t::.· ('I �- :i. \I{·:-�· i r� -f C:j 1'- rn C::'l -l':. i C) l"''i :;:; er· \/ j, C: E:: ' t i""'i <·:·:-:· lfl C) r· F·:: 
obse�vations we would recc1ve. By extending thts service to observers 
c.:d.-.l .. ler-· t h;::(n (:O!..W kr-IOvln p ;:H- +.-. :l c: :i p 2n \'.'. r;; i·'iE! •:=;hou 1 d :in c: t···e.=.\ �=:.e thE? nurnh l:'!t' .. 

h:r:r�:::e;n�fc:���2����������e�:���e=a��i��s=��a���7:·team I am 

CJ �-· 

>=' C:<;:=, i t. i c:<n t D c:<h t d i. n n i·C'.'�'Pc; L'<":: C C<ffiE� (: d :i •:;.c OVE•1'" y i:O\F'I cl I'" t�C DVE·:r- ·y· ,?.J rnn�,; t ,:=:<. c:: ': ')C<l.l 

,;,·::; �;;t.H:.h :ir·�·h:::.r-:n;::d:.:i.or·r ·i !::; i::::.�C.:-\E!d ·b·y' thH lr�LJ C:in:::uli::\1'- �1E�rv:i CF!. I am 
�· .. !:i.I.J.ini�i to ;:u::t �;.pt::!edil.·i Ln Da.•;;.r;:. thi�::; :i.nfor-·mi;·(tinn on t:.o <-:tn ·/ SE:C::TIUf·i 
:'''H··.:·in h E�I'" \.'-lhD r· E•CJU i 1'" !';;�;,; i 't'. . T; .. , i·::·· 1. , ... i ·f ()1' .. ifidt :i. Ol"l CDU J. d bl;::> f Or"lrJi':\1'" dt:�ci b "/ ,=.t f"'UTd:)P!'-
U-f tr:E'.:O\i"': <::. � 
a) elec�ronic mail b) tel0phone c.:) GPU mail d) this newsletter . 
[ would be p r ep a r ed to arrange with any interested members a method 

s�itable to each parly on an individual basis. I hope that members 
·.:,� i. 1 1 -�:. iD k �:::• L\ p t. h i �:; D ·1:: - ;.: ·!-:::,r- .. T h 1 :::; 0. {-.�· 1'- ---/ l C: E• 1 ·�; r·1 i:�, t i n t E-� n dE' cj t C:J L\ n d �:::_. !' .. i'fl i f .if:!-' [ � ·: ,__�:• 
f:{ (.� �� C i f' C Lt 1 .:·:-:t r· ��=. t-�-: �·-· \/ j c: E� Lr t..l t 1,..• __ ;!.) Ll J t .i h c-::-:l L C) if! p l :t ffl E·! !"'it e:·� !' . . ·y t:. C) i. -J::. "' (·r J. !:::-C) t t' .. i �--�· 
�:::.E::•i' . . \li Ct:-? tt'JCll.�1 d bt�? d��:7\/C)tt.-.:-:•d (-:?!ii':."i r-·j:-?1 y' t.".C) Cf)!Hi::-i!t. nf:?!trJ�:-, 
\.,Jh 1. 1 �::, +.-. nul·- �:;iF. c.:: ·r I U!\l i •::, ,:�h :i. F• !. u p tl h 1 :i "'· !-� :i 1·1 + cw· mat. i un "'' r-� d ob�:;; er-\' E\ t i ur 1 ::,\ l 
:··· i-::· �:-L11 t s:. :i. l""'! t. r-, c::• p, !::.�:::.c. c �- ;::t t. i C!n ·::. I j C!Ll l'M n {::t 1 ,: \J r:{ t�·;r;) ..::tn d ci i �:;c Ll :::. !5 C)L\ r· iTit.\ t L\ a . .!. 
interest at meetjngs. I feel that we could also provide a unique forum 
for observational comment,illustration and repurts, for preliminary 
ii:\ l'l ,,.\ l y •:: . .i �c:; .-:\1"1 d C. UfliE··I:. d I' .. \' l'- r:� �:;(·':' .:'."\ !'" C h !'- E•\/ ·j, (::'!lo',l.. ·rh i �:� C U! .! 1 d bE·? d C h :i. f2·v· Hd b.,.. 

publishing a new SECTION magazine on � biannual basis. I hope to be . ) 'I .. . .  J.. ("' !-· ., .. .  ; 1'" <"' ... l·j ("" \ I ·I· t· i-· ,... ,. .. \ ' b ., .; ('"' .. , ·t· :1 ("" 1"l , .... i. t· , ... ·i ,... f'i' ... ("I "' ·� ·i [" , .. . { 'T l-1 (::· t'"·t") 1"11:::·1" "· \':.; \.. . .. < .. ; • .J : .>. I '::,i -::<. •. ..! .. ·. ' .. , I ,.,, :·-' .. < • • • ;. ... <0. .. .. ..! .. J < .. I .•. c:> . : d ::! c:. "" ·' I "'! , , I ... .... .. l ... 
r- c.F:IODIC(iL.) du:�·inq t.:·if: ? .::om.i.nq yt.�.:u·-. I I .• •Jill o+ c::e<U1''SE; rn:;:•f?c! t.rH.-� :-lr:·:,!.; .. ' ·=<nd 
cooperation of the whole SECTION and would welcome construc1� v� it:w�t 
frum any interested member . 

T l-·lr.:· n;:;?�·-.1 YE?dl'- i-·�a�:c. hl·:·,·c_:_!un w:i.t.h tt·'./D c:l:ls;c:uve1r·:Lf.-.-�!",1 c:!F!td:il�;::. c··f ,_,Jhich ,·.-;,:·-e t.•:: 
found within t h i s NEWSLE.fTER. 
Enclosed is a copy 0f The t991 Prospects for Comets compiled rur t� • 
SECTI ON by HAROLD RIDLEY. 
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From the Director J. !3HANKL I!'-.! 

The New Year has opened with the discovery of two comets. The 
first, by Howard Brewington from the States, seems to be a 

return of comet P/Metcalf last seen in 1906. As it has a 

period of 7.8 years it is surprising t�at this is only the 
second observed return. The bright absolute magnitude (5.5) 
suggests that the comet may be experiencing a r are outburst; 

currently it is ninth magnitude and slowly fading. 

The second comet� 
slowly fading but 

discovered in Japan by Masaru Araj is also 

being around eleven th magnitude and very 
diffuse it is much harder to observe. 

1;11 of you shuul d bv nc::·�v hi'ol"v'E• r-t?C:E-!i VE·d c:npi e�''· o·f t. l···,e;! rH:.�\•J v:i. s:u•.':d 
c:d::,�:;;E:I'-vi:<.tj_on ;··rc?pc:<t·-t fonH<::.:, i.+ not:. plE•,:\S:-1.:· �,;pnd ilH:.� an P1�:i �si;::{·? !c.;.af:2. 
The +o1···rn<e; <::\1low yuu to :tnciudF· Etll thl? infc.�r··rn<':\t:i on rfo':qi.lir·�;:.::d b\' 
thE': ICD., to \r.Jhom w\-o� ,,;uhm.t L ob��l·::!J�vatinn•::. (or· ,;·:(1'-c h i v:i. n g . T h.:�·/F� 
appointed Guy Hurst:. as assistant director and he will collate 
,':\ 1 1  v:i.su<::tl oh•::.f�f .. \/at.j.·:)n'=',, +oi···w<:il'- d th(;:m to thE· ICQ .":<.nd pub.li!:;h 

them in TA where apprunr1�ta. 
Dr_:.ni!::. Uuc:::·yT::,:.k:i.� wl .. ·::::. ,:,·,�; y- e::<:..'. <c:F�e i�::. in cha.r-qe o·f t.i . .. t,;:� •c;.t,?c:tic·n 
newsletter and Harold R1dley who will look a+ter the 
photographic s i de of our work. Harold is also preparing a 
s:.Et::t".:i.on r·ppoi·-t nr·t r::c:Hf:E!L (·.J

.
\•:::i"::i. n few· thE! JouJ'.TtE'I1. Ti···tr:.> :i orHl 

awaited memo:i.r on comet Halley, wri t ten by Michael Hendrie, is 
I•'J.i.t.h thf:! F•Uhl:i.Sht-:�1'-!:; i::ini.:i <,;i·""tDUlc:l bt:2 +ini<:ohE-:•d 1,:;\tE'i'"" :i.n t:.hF• ',/E'i::tr··. 

f <:d. ·::;o !"-:opt� to p t···otJ uc:e "' �'5i::�c: t:. i. r::.n qui t:lt:? to conH:::t ob"�E·:>l'-·,/i nq 1 n 
the form of an A5 p�mphlet. 

Let us hope for many more discoveries during the year and 
perhaps the long awaited return of P/Swlfl-Tuttle whict1 may 
reach perihelion i.n 1992. �ood ohservi.nq1 Jonathan Shank1in1 
D i r·· <'·'! c t Cil'"" • 

k .. ;.! .. l''k::r:::ch1 Un·i ver··!::::. i t }-' of i···lc-tv'JC:\i:t., wr-it.P•:,;� "CC:::D uhr,o.c•l' .. \,.., .... ,_i:.ic• 
m::ui "·:? on l.')':?ui CH.::-c .. l:.·, and 1.7 �·Jitr·t thE• Uni.·,_·;?J' ·::.:i.t.y uf l···k·,�·Ji:l. i. i. ·2.:::-•.-1 
u•::;cnpr::? Cil"t t·1.:.iun;::( l<f.'.-!,':"( indicatE that th:"·C:· cum<"( o+ C::h:t;··on i•:'-, onur··E: ''·:·;.: ,_ 

' - '  

(."\ C: (J m p C •;:;. i t. ':.? :�"') i.� !ZJ -·- �:. E• ;.: r• Cl S 1.11' .. C'·.• t ["; ;' ' ·: ' ' 

the F;: ·f :i l t e!··· �::;! .. ·;ut-•!!'-'· dl .. t c•;.:t;::;:nc!E·d c:uill<:i/t . . '-·ti.l .::it. p.,·:-. • •  ::tbout. 29::::; de·c� .. 
This closely agrees wLth the anti-solar di�ection , 292.: ·c�eq, at [� 
time of the observation. lhe coma extends uut to at least � x :0l 
k rn i:":\n c:l i !3 ... .,. i !::;J. b 1 F:: in F .. •>: ou·:.::.ui'- t:::!f:':. ,:.i •=.. �:,;:··, oJ··· t ;::- s CJiii ,-,; .  Tl1 E: .:�I:; ::;.o 1 ut. E· ,,- .-··,; 

L ude, H '"'' h .. '? � :i. s; s 1 qn it :t:bEH"";t:.l y b , ... i qh t E·1·· t. h <�n ub ·c;;E;!r·· v i:;t t. "L nn s uL t , ., ; :··, ·-·· -' 
during 1990 September witH the same system. April and Se�tGmber �� 
servations showed that Chiron was continuing the trend of c:lec�0. · -� 
brightness seen since 1989 January. rhe December observations \� 
l0 .. 6!':'j (�\...1) EUf,FJ,E•!:?,t ,::'\nothE'I'" por,,.•:;:,:i.blc outhL.\I'""St .. . " i,J(.[ _ _;[ · ·  ,;�� 

) 



COMET ARAI (1991b) 

Preliminary parabolic or b i t al elements by S. Nakano , 
Sumoto, Japan, from 9 observations Jan. 6-8: 
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B. G. Marsden, Center for Astrophysics, not es that preliminary 
orbital elements from recent observations strongly resemble 

those of P/Metcalf (1906 V I> .. An unpublished prediction for 

P/Metcalf made in 1975 by R. J. Duckley, Malvern, England, repre­

sents the recent observat1ons withi� 1 deg. Adjustment by Delta(Tl 

= -1 .. 8 days reduces the residuals to 1 ·. 

Rob McNaught, Australia e-mails: 

''lttr.?l ,J;;;(n ��b.4f36 UT L..!pp::;dl<,:t Southc�r·n Elc::hmiclt:. 

10 minute exposure on hvper ed 4415 Technical Pan. 
Comet shows a diffuse 2' di amet er coma with a very pronounced 1 · dia 
c:<?r--,t.r·aJ cul .. ,dE)n!:;dtion .. (� :l' length bl'"iqht nar--r--o\o'J tc:-1il lit::'!S in F-·r::--'1 7�·1, 

with a much fainter narrow tail to 1.0 degrees in the same PA .. }he comet was slowly fading at discovery, according to the orbit, su 
che circumstance of 3 di sc overi es in 8 .. 5 hours clearly indicated an 
outbur·st. ·rh:l!;;; :i.s; dl•;;;o clf:ar f r· om tl--,<-? 1-1(10) of E\1'-cluncl !':1 to 6. 

With this the llth return since discovery, and with sear che s for tnE· 

comet in the first few ret urns , snd in 1983, it is clear that the 
comet is usually quiescent and rather faint. Acc ord i nq to Carrus1 e' 
al , duri ng i ts next orbit it will have a close approach to Jupiter . 

i nc r �as i ng the perihelion dist an c e from 1.6 AU to 2.5 AU.. Clearly 

the discovery at this point was f or t ui t ous . Wi�h the greater 
perihel i on distance and increasingly unreliable orbit, recovery w0��a 
haVf:.') bt:�C:Cllllf.? I' .. Eiti· .. ,E�I'" di·f-fic:ult. " (T(.�ECLJ.7!:_'j) 



PERIODIC COMET METCALF-BREWINGTON 1991a 

Brian Marsden supplies the following elements 

T - 1991 Jan. 5.099 ET Peri. - 207.717 
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PER I ODIC COMET METCALF-DREWINGTON (:1.991a) 

,, 
{_· .. ' , .. 

R. H. McNaught� Un i versity of Adelaide, r,eports that a 10-min 

exposure taken Jan. 8 .. 486 UT with the Uppsala Southern Schmidt tele 
:'"·t:opt? s:.ho�·.Js the,:. comE·t w:i. th <� 1:::.�� i ght. � nai'T"Ot .. J l ' tai 1 and a much 
.f.;:d,n t<?.r·.J n a1rTCr\.'J.1 L0 deq ti::\�1, tJot.h :i.n p.a. '?�� dE'c.J· C .. C!i'"'illrn,,'lir· 
and McNaught note that this comet was situated within the fi eld of a 
U.K. Schmidt Telescope plate taken by M. Hartley on 1990 June 4.8� 
nc:d:h:in<:;J c-�prn:�.:ii'"'S:, nf:::•al" the po!:.;:i.ticm pi'·edic:ted f 1'·om the elf::-ments on 

IPdJC:: �ilh.l21�� to i'L lirn:i,t,inq m.�H_J,n:i.tudE' of F< .::ibout i<Jl fDr"' ,:7\n ac.,,t.r.;:·r .. oic!d.l 
image wi th the expected motion of comet 1991a. 

"'" 
.. . , 

· ·-.· 

( I (iUC:;s 1 h'?) 
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BRITISH ASTRONOMICAL ASSOCIATION - COMET SECTION. 

PROSPEC'rS FOR 1 991 

There are not many left-overs from 1 990 for us, but three long­
enduring stalwarts will be available during the first six months.There 
are 19 short-period comets knO\m to be at perihelion in 1 991 ; the bette 
ones will keep us occupied during the latter half of the year, to�ether 
with P/Chernykh prior to its 1 992 perihelion.There are bound to be some 
discoveries, and we owe a great debt to those dedicated searchers who 
face the bleak statistics of comet-sweeping (and the even bleaker cold 
nights) and keep up the supply of net.v comets to be observed. 

P/Sch\-vas smann-·.·/achmann 1 ·rhis perennial object is \·!ell placed for 
observation during the second half of the year, slowly looping in 
northern Aries.It is at its best in November, but its visibility is 
more dependent on outbursts than on orbital position.Surges were 
recorded in 1 990 September, October and November, magnitudes of 1 2  -
1 3.5 being reported.Continuous surveillance is important and observers 
1tli th adequate instruments are urged to make routine checks whenever 
possible. 

Tsuchiya-Kiuchi, 1 990i Had this intrinsically bright comet arrived at 
perihelion five �onths later it would have been a spectacular object, 
as at that point the oroit lies only 0.1 A.U. outside that of the Earth 
Even so, it was 7m in October, and 1vill fade quite slo•.vly as it departs 
At the beginning of 1 991 it will be 9m, in Fornax, moving northwards 
into Cetus by the end of Harch, 1.Vhen its magnitude will be do·.m to 1 3. 

Levy, 1 990c After lingering long at declination -400, this fine object 
makes its way slO\vly northwards again, leaving Centaurus and travelling 
almost the entire length of Hydra before entering Cancer, endins the 
year near the Sickle of Leo. By the end of June the initial 7m ·.-;ill have 
faded to 1 3m, follovling which the elongation will be less than 3cP till 
mid-September.At the year's end the comet 1'lill still be lHithin range 
of large instruments at 1 5th magnitude. 

P/Wild 2, 1 989t During the first half of the year this comet �oves 
through Libra into Ophiuchus, fading as it does so from 1 1 m to 1 3m. 

P/Russell 1 Favourable circumstances in 1 979 enabled the discovery of 
this faint and distant comet, but neither then nor in 1 985 l·Tas it · 
brighter than 1 7m.An encounter •:Jith Jupiter in 1 988 has shifted q out 
from 1 .61 A.U. to 2.1 7  A.U., and with less favourable circumstances the 
magnitude will be only 1 9  - 20 during the current return.The comet has 
not been recovered yet, and if missed this time may well be lost, as 
the 1 998 return is even less propitious. 

P/Swift-Gehrels ?allowing its discovery in 1 889, this comet was lost 
for more than eighty years until its chance rediscovery by Gehrels in 
1 973.Although reasonably bright (1 0ffi) and well-observed for three month 
in 1 889, the derived orbit was none too good and this, combined � .. ,ith 
several unfavourable returns, led to its loss. The. 1 981 return ·t�as a 
good one and the comet reached 1 1 m, but this time things are rather 
1·10rse; the brightnes s  is unlikely to exceed 1 3m and may well be a 
magnitude or two fainter.Recovery has not yet been announced, ·:�hich 
may indicate the latter pos sibility. 
During the first half of the year, the comet moves from Aquarius 
through Pisces and Aries, pas sing the Pleiades in mid-April anr; SQing 
on to. Gemini, w:i th tbe elonGation decreasing to less than 30° ln Hay • 
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P/�olf-Harrington, 1�90e �iscovered by Wol� in 19?4, this comet was · 
subsequently lost unt1 red1scovered by Harr1ngton 1n 1951.There was 
disagreement as to the identity, but with the 1957 recovery the question 
was settled.The �haotic orbit ,has resulted in close-encounters with 
Jupiter, that in 1841 being only 0.003 A.U., and ��suiting in q being 

· reduc·ed from 4. 8 A. U. to 1 • 3 A. U. , with the inclination doubled and the 
·nodes reversed.A further .approach in 1853 pushed q out to 2o4 A.U., and 
after its discovery the comftt encountered Jupiter again, bringing q back 
to 1.6 A.U�, where it has since rem�ined. 
At a good return the magnitude can reach 12, but this time is unlikely 
to be better than 14 - 15. The comet follO\vs almost the same path as 
P/Swift-Gehrels: Aquarius, Pisces, Aries and Taurus, passing through the 
Hyades in mid-April, but from June .to October the elongation is less 
than 300. 

P /Haneda-Camoos This is one of the fe\v short-period comets discovered by 
amateurs in recent years.The circumstances at discovery were most 
favourable, and it seems it was aided by an outburst, for although 1oiD 
in early September, two months later it \vas down to 17hl• 
The 1984 return \vas rather less favourable, and the comet was not recover 
- this time things could hardly be worse, \vi th perihelion passage occurri: 
near conjunction with the Sun.There is little prospect of a recovery; -l_th 
maximum brightness at best -17m and probably much fainter. 
The comet librates around the 1/2 resonance \·vith Jupiter, and experiences 
fairly frequent encounters 1.vith that planet - there is a strong possibili 
that. it will be �ost. 

· -
P/Van Biesbroeck, 1989h1 Naking its fourth observed apparition, this 
comet is faint and distant, but is not \vi thout interest. ·The discovery orb 

�was none ·too '.vell determined, and several workers produced predictions 
for the 1966 return; those of Hilbourn and Lea proved nearest the mark, 
.with T =+0. 3 day .Subsequent investigations showed that a moderately 
close approach to Jupiter in 1850 reduced q from 2.7 A.U. to 2.4 A.U. 
and reversed the nodes.f-1ore important, it was found that the pre-1850 
orbit was virtually identical \vith that of Comet P/Neujmin 3, •:�hich also 
encountered Jupiter in 1850 and \vas even more severely perturbed. It has 
been concluded that the two com:ats are fragments of the same parent.]o 
great change in the orbit is expected before 2025, v1hen q \vill be reducec 
to 2 A.U. 
The comet has never been estimated brighter than 15mpg - vlhat this would 
be visually is uncertain because no such observations have been made "�,n 
previous form, we may expect 15mpg again at the present return, recov Jry 
having been made by Gibson at ?alomar on 1989 Dec.9. 

P/Hartley 1 Discovered in 1985, this comet is intrinsically faint, and 
although the circumstances are optimum, there being a near-perihelic 
op�osition, unfortunately . the bright�ess is unlikely to exceed 15m- 16[ 
q having increased from 1.5_A.U. to 1_.s·A.U._ In late April - early t�ay 
the comet will be in so-ut_p._�rn Virgo, not far from Spica, b1.lt there is 
little chance of a visual sighting. 

P/Arend As in the previous case, discovery was made at a very favourable 
apparition, but later returns have been much less_so.The original rnaximUI 
brightness of 14m in 1951 decreased to 15.5 in 1959�· though the latter 
appear.s to have been due to a brief outburst.Suhsequently the magnitude 
has been-around 18, and there is no reason to expect anything better 
this time� · 

The comet librates around the 2/3 resonance ':Ti th Jupiter, but the high 
inclination keeps the encounters shallow and no drastic perturbations 
occur, a slight progressive increase in q and decrease in i bein3 the 
main effects. 
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P Harrin- ton-Abe_ll 1 Om This is one for the professionals - it was 
only 1 mpg at ��� d�scovery apparition in 1954-, and at the four 
subsequent retul;'hs the magnitude has --varied from 18 - 20pg.This year is 
particularly unfq.vo�rable, perihelion occurring near solar conjunction. 
A sharp encounter \vi th Jupiter in 1974- reversed� the nodes and nearly 
halved the inclination, but had little :effect 'on e and q.li'urther changes 
will be only minor, as the comet has crossed the 2/3 resonance with 
Jupiter. 

P/Kowal-Hrkos After this comet was discovered by Kowal in 1984- it was 
identified with an object observed by llrkos and designated as a minor 
planet: 1984-JD.The comet was faint, 15m - 16m, and only eight pos-itions 
\•Tere secured over a period of 26 days - not the best basis for a good 
orbit.The difficulty has been compounded by a close approach to Jupiter 
during 1987 - 1990 which among other things will have moved q out from 
1.95 A.U. to 2.67 A.U. ·.vith maximum-brightness about 18ID and T uncertain 
within a month, the most likely outcome is loss of the comet. 

�/Maccholz This is a most interesting and unusual .comet. Discovered 
in 1986 May, it was only observed vistially for four weeks as a rather 
badly-placed object of 1 om - 12m.'.vhat makes it unique is its orbit: the 
smallest q of any knmm short-period comet. (or of any asteroid) , 0.1255 
A.U., near-parabolic eccentricity (0.958), high inclination (600.15) 
and very short period - only 5.25 years.It is unlikely !;hat a small 
comet could remain active for- many revolutions in such an orbit, ·but '.ve 
need a ·well-observed second apparition to put the question :_on ,a -·�ormder 
basis. In spite of the high inclination the comet ·can ·maker moderate 
aphelic approaches to Jupiter, but again we need a better orbit for 
long-term evolutionary integrations. · 

The orbit and the intrinsic faintness (m0=13) make the favourable 
observing periods brief and difficult. ·:Ji th so little to go on, for?casts 
of brightness are speculative and can only be based on th:e scanty data 
from the first apparition. _ , _ ,  
During June the comet, starting at around 1 4-m "":' 15m, moves north' . .J'ards 
from Sculptor through Fornax at mid-month and into Lepus .-�t the end, 
perhaps having brightened to 11m - 12m as it does so.I1eapwhile, ._the 
elongation steadily diminishes so that by mid-July, when the comet has 
moved into 11onoceros, it is dovm to 20° and it remains less than that 
till the end of the month, by which time the scene has shifted to the 
Sickle of Leo, and the brightness maybe improved to 9m. 
It is during the first half of August that northern observers ':Till have 
their best observing chances.During this period the elongation increase: 
to 4-50 while the magnitude drops from 9 to 12.Ne\·T f1loon is on August 10, 
so there will be little inteference on that account.By the end of 
August the brightness falls to 14-m as the comet enters eastern Virgo 
close to the celestial equator, which it crosses southvmrds on 3ept.2. 
By then, most of us �vill have said good'by€f' to it-, provided that ':le eve·r 
said 11Hullo! 11• 

· • 

In spite of the difficulties and uncertainties involved, observers are 
urged to make �very effort to observe this strange object, which may 
well be a comp-aratively transient phenomenon. 

p /TakamizawS.: :This, like the previous obje·ct, is one. of the few short-
per�od comets-discovered by amateurs in recent years.i-lost.- _ _ _  - oJ the bright 
ones of course were found long ago, but perturbations CfUd outhursts can 
al111ays bring_ previously faint and inaccessible objects \•Ti t):lin �our range 



The latter mechanism seem's tp" have·· operated in this· case; pre-discovery 
images shO\v a J6m +- 17m ol_)je�t in-� early July, but ?-�photograph on July 2\ 
shO\ved a surge to· 6.5, which had :subsided to 9 \vhen··the comet was 
discovered on July ·30.During'the remainder of August the brightness 
followed a steady deqline indicating m0 = 8.5, and by mid-September the 
visual magnitude had sunk to ·,1-1.5 - 1 2 . , · ... 
The. 1991 apparition i's quite favourable, but the ._f·a:ilure to recover the 
comet yet may indicate that it has reverted to its_previous inconspicuous 
brightness, ahd estimates of- the expected magni t·ude this yeal"' must be 
very tentative.finything from 10m - 11m to 16m at best is possible; the 
question can only be settled ·by actual observations. 
During the first half of the year the comet loops slowly in Virgo, 100 
15° N of Spica, perhaps brightening from 15th to 11th magnitude.In the 
latter half,- it moves rapidly �east\vards and south through Libra and on 
into 0 apricornus, fading to 14rA as it does so. 

P/Tsuchinshan 1 · This_is one of a pair of faint short-period comets 
discovered at Purple i':ountain Observatory, Nanking, in 1 965 January. 
The comet' s name derives from that of the observatory. Photographed at 
15m, the comet was none too ��11 observed, but recover� followed at the 
next return in 1971.Then and 'in 1978, circumstances we�e poor and onl- ) 
20m images were,r�corded.The 1985 return \vas near optimum,and during · 

January the comet · was observed visually at 11m.This time, things are 
rather worse, ,th� elongati6'n being less than 30°from i'iarch to October. 
Prior to tha.'t the brightness should be 16m, and after:Jards :perhaps 14-. 
A c-lose approach to Ju�iter in 1960 reduced q from 2 A.U. to 1.5 A.U., 
resulting in .. th.e 1965 discovery.During the coming century there \vill be 
a slo\•T .decrease of q and a sharp decrease of i, accompanied by rapid 
r�gres'sion of th'e node and rotation of the line of apsides. 

P /Skiff -Kosai Originally d2signated as asteroid 1977DV3 �·Jhen discovered ,. ·· by ·:KosaJ., this object was shmvn by Narsden to be a comet when Skiff 
found· an image on a 1977 Palomar plate in 1986.The orbit turned out to 
be of·· short .period, but by then the 1984- return had been missed, though 
it V·laS favoura'l:;>le.Based on eight observations over a period of a nonth, 
the present prediction of T is uncertain \.vithin a week.Brightest 
magnitude in 1977 was 17.5 • 
. Not yet recovered, · the comet may be picked up this year as it remains 
around 18m .and is reasonably well-placed for observation, but it 1:Till 
not be of C'oncern to ?Jllateurs. ) 
P/Hartley 2 This comet was not discovered until it �NaS ten months past 
perihelion, 1.vhich. had been very unfavourably timed.Although only 17m-1am 
it possessed a short faint tail and was kept under observation for nearly 
three months.The present return is very favourable and the comet sO.ould 
be vTidely observed. :le have no knowledge of the photometric behaviour of 
the comet around perihelion, and can only base our estimates on the fe•:J 
distant measures 'of 19Btf.-A:ssuming conform-ity to the magnitude la�.·/ ( ·,.1hict 
is more o'ften honoured in the breach rather than the observance) He may 
hope for 10th magnitude in August, when the comet_ ,ltlill be fairly \vell 
placed in the mOrning sky - see the ephemeris in th�_ 1 991 BAA HGnrionok. 
Preliminary. inve:3tigation indicates a close approac.,h cto Jupiter in 1982, 
to •.vhich ·.ve no doubt oltle the· subsequent discovery •. , . · _ 
Interestingly, the orbit makes possible the pro<;l:-uc�ion of an associated 
meteor shmver, but since tl:l.e orbit is new and the iarth will be six 
weeks behind the comet'·at the descending node, there is little prospect 
of anything yet, but it should be borne in mind for the future. 
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P ('dirtanen DiscOv·ered in 1948, the comet has been observed at every 
return since, except·' that of 1980. Un_�_il .� 989:, the· gomet had never been 
seen brighter than�.::15m, but in Harch of that, year :it experienced an 
outburst, brightening. to 1 0m - 1 1 m, a remina·er that e.ven the steadiest 
seeming comets may occasionally make a �id for glory,�T}:le present-return 
is quite favourable, but unless there is a recurrence-·o:f the outburst 
it will be no brighter than the usual 1 5m.rt \vill be in the same part 
of the sky as P/Hartley 2 in August-September:and not 'far from that objeci 
The orbit is generally chaotic, with mode-rate appro'a,ch��· to Jupiter; one 
such in 1972 reduced q from 1 .6 A.U. to 1 .25 A.U., .�d :another in 1984 
reduced the period to 5.5 years.During the coming ceht'ury, the oroit 
remains comparatively stable. · 

P/Arend-Rigaux Discovered during its best-ever apparition in 1950, \·lhen 
it reached 11 m, this comet has been ob'served at every return since then, 
though most have been unfavourable until the last in 1984, when 12m was 
achieved.At the tvJO best returns a faint comq. and short faint tail have 
been reported, but at large distances the images are virtually stellar. 
This latter characteristic vms responsible for many people considering 
that the comet \vas on the verge of extinction and due to become an 
asteroidal-looking object.However, there seems to be no real evidence 
for its imminent demise. .. 
The present return is only moderately favourable, and. the magnitude is 
unlikely to be better than 14 - 15 as during the last fo�r months of the 
year the comet moves slmvly from Canis Hinor through· Cartqer in 'to Leo, 
keeping at about 100N declination. 

· 
. . --- ·: 

In 1984, :lisnie\vski & Fay determined a rotation: period',· :en· 27h ! 2m. for 
the nucleus, with a lovJer-limi t variation of 0.6 magnitude.·:� .. . - · '�(:1 
Although the comet moves in 4/7 commensurability with J'upiter,·the 
approaches are shallow· and the orbit is very stable', the main ehange 
being a steady increase of i. 

P /Faye Discovered in 1843, this is an old-stager stiLl going·: strong� in 
spite of past predictions of its impending extinction which,_ -like Hark 
T�·Tain' s premature obituary, \·lere grossly exaggerated.�A1though:: the 
exceptional 5th magnitude brightness of 1 843 has n.eve·� been repeated, 
the comet still attains a respectable 1 0m - 1 2m 'llhenever the circumstance 
are reasonably good, as in 1965 (10.5, \·lith 1 5' tail), 1977 & 1984. 
The current return is the best ever, 1.-lith .a near-perihelic op:position 

) at the start of November.As the comet moves sl01tlly ESE through Pisces 
into Cetus, it should reach a maximum brightness of 9m -·1om. 
Since a close approach to Jupiter in 1 816, the orbit has been rather 
chaotic, :.·Ji th frequent but shall0111 approaches to that planet. These Vlill 
continue, but vvi th little ef.fect on e and a, though there ·,vill be a 
steady change of the angular elements, with i decreasing. 

P/Shoemaker 1 A close (0.3 A.U.) approach -�P::., Jupiter in 1980, 'ilhich 
reduced q from 3.8 A.U. to 2.0 A.U., combi.n?d wit):l very favourable 
circumstances, led. to the discovery ,·of this comet j.n 1984,- 'tlhen the 
Shoemakers were 'raking them in like casino croupi�;t's.The c·omet ':Jas v,rell 
observed for three;:months, during which it peaked :at 11 m. This time the 
conditions are rather less good, but during the lB:tter·half of the year 
the comet will be in Sagittarius at 12m in September, moving- north·;�ards 
into Capricorm.is aild Aquarius, fading to 13� __ as it does so. 
The orbit remains st3ble for several revolut:ions before ente�ing <:3:' more 
disturbed period towards the end of next. century. , 

"j: 
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P(Kowal 2 Altho_ygg,, fg_;!.l�wing it s disc ove:�'Y. in 1979, this c-omet was 
m�s s ed at the-: 1985 return, alt ernate appar�t�ons are f avourable , and 
the presenp one cou�d hardly be betwer.This is a f aint object, however, 
and is unlikely to be brighter than. 15m - 16m as it move s through Arie s 
during November and December. 
Since a moderately clos e  enc ounter with Jupiter in 1936 , the comet has 
steered clear of that planet, and a shallow appro ach in 1995 will do 
little more than reduc e i s omewhat . 

P/Chernykh Discovered in 1977, this distant comet is intrinsically 
bright and was widely observed at 13m - 15m during the six months after 
the first obs ervations in August .• That apparition was fairly favourable 
and the pre s ent one is rather bett er, leading t o  an exp ectation of 12m 
as the comet· move s through southern Aquila during October.  A 21 tail 
was noted in 1977. 
This is one of the rare cas e s  _'where a comet of short period experienc e s  
p erturbations by both Saturn and Jupiter . Approache s t o  the former are , 
howeber , shallow ,  and the Jupit er encounters are not very effective 
becaus e of the high rela�ive velocity . An approach at Oo35 A.U. in 1980 
redu_ced q slightly , but no gre at change s are in immediat e prospect. 

Sourc e s  

H.B.Ridley , 
Eastfield Observatory , 
1990, December 18 
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Thanks are due to S.l'l.Milbourn for supplying predict ed orbital element s 
of returning periodic comets. 
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Comets in 1221 
7 

P.rov . T , · J3right:est Noon 
desig. !1- .. . Mag·. ·Honth · .  Elong . New · Full 

1989 
1 . ., 

· .. 0 ' � 
Oct. 26 � 7 18 (12)  

1990 
Nov. · · 165E Jan.1 5 

1'990i Sept.28. 7 9-10 . Jan. 100E Jan.30 

1990c Oct. 24 . 7 . 7 ·Jan. " . 90'."1 Feb.14 

1989t Dec. 16. 9 11 Jan. 65:.·/ Feb.28 
1991 

Jan. 4 . 5  19-20 Nay 148'd Har.16 

Feb. 22 �? 13-1. 5 Feb. '+03 Har . 3C 

1990e Apr. 4. 8 .. 14-15 Feb. 55E Apr . 14 

Apr. 9 . 5  17? Apr .  5 Apr.2E 

1989h1 Apr. 24. 7 15 July 1501il Hay 1 4  

Apr. 28. 7  15-1 6 Hay 170:·/ Hay 28 

Hay 26. 0 18 June 2mv June1 2 

1990m July 6. 9 19-20 July 10� June2'( 

July 19. 1 18 l'1Iar . 160',•/ July11 

July 22.6 4? (9)  July 5 July2E 

Aug. 18. 4 10? ( 16 )  June 1,20:2: Aug . 1 0  
: ..: . 

Aug. 30 .• 5 13-14 . Sep. . .  25:1 , . . ' ' I �':" ., . l Aug.2� 

Sep. 14.9 17-18 Dec. 110·,.; Sep . 8 

. Sep. 1 7 - ? 10 Aug. 65'.1 Sep.2� 

. Sep. 20. 7 15 Sep. .. 50':1 Oct. 7 

Oct. 2. 7 14-15 Oct. 65'1 Oct.2 : 

Nov. 16. 2 9-10 Oct. 155:S · r  _·,ov. 6 

Dec. 18. 8 1 2  Sep. 1202: :iov .2" 

Dec. 28. 4 15-16 Nov. 140:S :Uec. 6 
1992 

Jan. 27. 8 12 Oct. 140E Dec.2' 
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Short-Period Comet s  at Perihelion in 1 992 

P/Comet 

Chernykh 

T 
1 992 

q 
A . U .  

Giacobini-Zinner Apr . 1 3 . 23 1 . 03 

Tsuchinshan 2 May 2o : o9 1 � 78 

Kowal 1 June1 2 . 88 4 . 67 

Grigg-Skj elle�up July22. 1 4  0 . 99 

Smirnova-Chernykh Aug . 5 . 93 3 . 57 

Shoemaker 2 

DuToit-Hartley 

Wol� 

DS,�:i.el 

Schuster 

Gic las 

Aug . 6 . 88 1 . 33 

Aug . 27 . 61 1 . 20 

Aug . 28 . 1 3 2 . 43 

Sep . 1 . 67 1 . 65 

Sep . 6 . 39 1 . 54 

Sep . 1 3 . 09 1 . 85 

Singer�B,rewster Oct . 28 . 1 5 2 c03 

Gal� Dec . 1 8 . 23 1 . 21 

p 
yrs 

Previous Apparitions 
N First Last 

1 3 . 97 1 1 978 IV 

6 .61 1 1  1 900 III 

6 . 82 4 1 965 II 

1 5 . 08 1 1 977 II I 

5 . 1 0  1 6  1 808 III 

8. 57 3 1 967 XV 

7 . 87 1 1 984 XVIII 

5 . 21 3 1 945 II 

8 . 25 1 3  1 884 III 

7 . 06 7 1 909 IV 

7 . 26 1 1 978 I 

6. 96 2 1 978 XXII 

6 . 43 1 1 986 XI 

1 1 . 24 2 1 927 VI 

1 985 XIII 

1 985 X 

1 987 X 

1 984 V 

1 987 IX 

1 984 XXII 

1 985 XI  

1 985 XV 

1 938 ( I )  

N = Number of previously obs erved apparitions . 

An unconfirmed observation of a co�et by Pons in 1 808 was identifi ed ! 
by Kre sak as referring t o  C omet P/Grigg-Skj e llerup , and designated as 
1 808 III . 

Figure s in the above t able have been rounded off to two dec imal p l ac e s . 
Complete precise  e lements for any of the se  comets will be provided on 
re quest . 
C omet P/Neujmin 2 is  nominally at perihe lion in 1 992 , but as it has not 
b e en observed s inc e 1 927 , it must be regarded as lost . 



,. THE BRITISH ASTRONOMICAL ASSOCIATION:COMET SECTION 

SECTION NEWSLETTER 1991/2 

MAY 1991 EDITORIAL D.G.BUCZYNSKI 

This second COMET SECTION NEWSLETTER, comes to you after a period in 
which the effectiveness of wide field Schmidt camera photography in 
cometa�y discove�y has been emphatically shown . The lon g listing of 
disc ove�ies at the back of this NEWSLETTER bears testimony to this 
fact . The recent a�ticle , in the June 1 99 1  issue of Sky an d Telescope, 
by David Levy (no mean hand himself) about the Shoemakers and the 1 8  
inch Palomar Schmidt sea�ch mad e  most interesting reading . I t left me 
thinking I 'm sure that we could do that , if only we had the ob serving 

condition s in this count�y . It would seem that wide field photography 
is the way to dicove� faint c omets, then I remembered a discussion 
with Ha�old Ridley , who pointed out the of t he many thousands of wide 
field plates taken by Reggie Wate�field , Mike Hendrie and hims�lf over 
50 years , not one suspect turned out to be a comet disc overy. All of 
these plates were taken with slow astrographic lenses c ompared to the 
F '2 S chmidts which reign supreme . There seems to be a lesson to be 
i_ k�ned he�e. 

No visual discoveries have been made sin ce 1 99 1 b  at the start of the 
year . Perhap s  we can hope for better news during t he rest of this 
year? The recent visual discovery of Nova Herculis 1 99 1  by veteran 
disc overer George Alcock prompt s  me to ask how many other active 
visual sea�chers do we have in the COMET SECT I ON? i know of only one 
other , Roy Panther at Walgrave . I would be interested to know if 
anyone is involved in regular searches. For my part I attempted this 
once �ecently, and searched in the eaFly dawn sky with ruy 20*80 
binoculars ,  I ended up panicking when I came upon a comet like ob j ect 
after only 20 minutes in an ever brightening sky. A fevered attempt to 
tran sfer my sighti n g  onto the AAVSO atlas took another 20 minutes , 
then I found that I was 300 years too late , it was M2 in Aquarius! 
George, Roy and a thousand other comet sear�hers were laughing loud ly 
at me, I think I will stick to astrometry and confirmation work. 

My offer in the last Newslet ter to pass on news of bright comet 
r·�coveries to COMET SECT I ON members was taken up by only three 
��bple! Am I to believe that so few of our "ob servers" wish to know of 
these discoveries? Or are you well enough served by the excellent 
service of that TA offers? Perhap s you rely on the BAA c irculars, let 
me know . 

Mention in the last NEWSLETTER of a magazine devoted to cometary 
research and ob servation has been generally welcomed by t he COMET 
SECT I ON members who have spoken to me about it . I hope to be able to 
bring out the first issue later this year an d I am now appealin g for 
contribution s .  These may be in the form of articles , analysis , 
report s , photographs an d drawin g s , correspon dence, experiences an d 
anec dotes related to cometary matters .  I hope to be able to carry a 
series of interviews with leading comet researchers . Any ideas or 
sug gestion s about the content and style would be welcomed . I hope we 
can get this off the ground, I 'm sure it will make u s  a b etter 
SECTION . 



I hope to �ee you all at the annual ex h i b i t i on meet i ng. 

Den i s  Bucz y n s k i  Tel. 0524 68530 
Con de� Brow Ob se�vato�y 

Li ttlefell Lane 
Lan c a ste� LA20RQ 
E.MAIL ADDRESS ESA123@LANCASTER . CENTRAL1 

F�om the D i �ec tor J . SHANI<LI N  

Cometa�y d i scover i es an d recover i es h ave been p�oceed i n g ap ace 
th i s  year and 14 comets have so f ar been assi gned letter 

i denti f i e�s . Comet Hel i n -Lawrence 1991 1, i s  sti ll 
11 month s f r om per i hel i on an d could reach Bm ( b ut �emembe� what 
happened to pred i ct i on s  f or comets Austi n and Levy> . The 
Memoir on Halley·s comet i s  now b e i n g  typeset and I hope that 
it wi ll be �eady bef o�e the autumn . I hope to p ut on a d i splay 
of secti on work at the ex h i b i t i on meet i ng i n  May , and would be 
pleased to recei ve any mater i al f or ex h i b i t i on .  My own comet 
ob ser v i n g  seems to h ave been thwa�ted over the p ast f ew month s 
by a comb i n at i on of b ad weather , astronom i cal lecture s , bell­

r i n g i ng a n d  i ce-hoc key, b ut I d i d man age to obtai n an 
astr ometr i c Sc h m i dt pl ate of comet Levy r ecently . Once the 
comet has f i n ally d i sappear ed I i ntend to wri te up all the 
ob servat i on s  as a paper i n  the Jour n al ,  so please subm i t  them 
to Guy or my self as soon as you can no longer f ollow i t .  

The follow i ng are some general news notes on comets wh i ch wi ll 
also appear i n  a f uture ed i t i on of the Journ al . 

The recently d i scovered astero i d  1991 DA h as a r ather unusual 
orb i t  wh i ch shows many s i m i lar i t i es w i th a comet orb i t, 
although i t  h a s  no s i gn of a coma . Mi chael F A'Hea r n  rev i ew s  a 
number of other s i m i l ar i t i es between comets and aster o i d s  i n  
Nature \Vol 347, 25 Oct 90 } . A r ather small n umber o f  bod i es 
( s i n gle f i gures!) h ave been stud i es ,  so the stat i sti c s  are not 

conclusi ve , however small asteroi d s  ( both E arth ap proach i ng and 
ma i n  belt> and comet ary nuclei h ave s i m i lar ampli tude l i ght 
curves \0 . 4  mag ) i mply i ng s i m i lar i ty of shape . Another 

\ ) 

(.,_) s i m i lar i ty i s  between comet n uclei and Trojan / H i lda aster o i d s  , 
wh i c h are b oth d ar k  and r ed d i sh i n  colour .  Ch i ron p r ov i des a 
f urther ex ample of s i m i lar i ty - i t  was i n i t i ally classed as an 
asteroi d, b ut h a s  s i nce shown ev i dence of a coma . W i th a d i ameter of 
around 200 km i t  i s  the largest k n own comet. Hahn 
& Bai ley <Nature, Vol 348 , 8 Nov 90) h ave stud i ed the evolut i on 
of i ts or b i t  and h ave concluded th at i t  may h ave been a short 
per i od comet i n  the p ast m i ll i on year s .  However accurate 
pred i ct i on s  cannot be made as the orb i t  i s  ch aot i c ,  so th at 
small var i at i on s  i n  the start i ng or b i t  g i ve w i dely d i f ferent 
f i n al elements . They postulate th at Ch i ron <or some s i m i lar 
large comet} could h ave been the source of comet Encke and the 
complex of astero i d s  and meteors that i s  a s soci ated w i th i t .  
Th i s  could also ex pla i n the present state of the cloud of 
Zod i acal d u st wh i ch i s  too ab undant f or p r e sently known 

sources. 



Gometary dust also f igures in a number of other recent paper s .  
Zahnle & Grin spoon <Nature 348, 8 Nov 90) sug gest that 
anomalous levels of amino acid s in the KT b oundary layer could 
have been caused by the slow < 1 04 - 1 05 years } deposition f rom 
cometary dust released f rom another giant comet. The b ound ary 

layer may have been caused by the impact o f  fragment of the 
comet perh aps 1 0  k m  in diameter , and the sub sequent side 
ef f ects may h ave k illed of f the d inosaurs. There is also some 
evidence for a number of other impacts , spread over several 
th ousand years. If these all came f rom the same giant comet it 
would ob viate the need f or a 'comet shower ' f rom the Oort 
cloud. Chyba, Thomas, Broo k sh a�-.1 and Sag an <Science , Vol 249, 
27 Jul 90} investig ate the possib ilities of comets providing 
organic material to the Earth early in its history. They 
conclude that only small comets less than 1 00 metres in radius 
could do this , however there are a lot of un k n own s in their 
arguments so th at the amount of material deposited is still an 
open question. 

Jon ath an Sh a n k lin 
***************************************************************** 

BAA COMET SECT I ON - SUBM I SS I ON OF V I SUAL OBSERVAT I ONS G. M. HURST 

There has, in recent years, been a dearth of visual ob serv ations of 
comets f rom Ul<-based ob servers , even in a period when record 
numbers of discoveries are being recorded. 

Of course many of these discoveries (or recoveries )  are of very 
f aint comets but there remain many ob j ects during the course of the 

last f ew years which could be �een visually in modest-aperture 
telescopes as h as been evidenced by a con siderable increase in 
contrib utions b y  other European ob se�vers. 

As a section , we are very keen to rekindle interest in comet 
'p servi ng. I h ave underta ken the role of Assistant Director of the 

�ction and , as you will k n ow, also act as Editor of ' The 
Astronomer ' and its comet section. In an ef f ort to promote f urther 
cooperation b etween the two groups, we are setting up a sy stem 
whereby ob servers , whatever their membership, should sen d visual 
ob serv ation s  of comets to myself and I would pref er this is on a 
monthly b a sis. I f , h owever, you detect sud den unex pected activity 
in a comet, such a f lare in brightness or a tail disconnection, 
please f eel f ree to ring me on (0256 ) 47 1 074 as I will wish to 
circulate news of this type to other section members. 

As a prelude to the longer term analysis of comet ob servation s by 
our Director ( and any volunteers f or this task which are 
welcomed! ) , results will be published in 'The Astronomer ·. 
Thereaf ter computer f iles of the results will be passed to both our 
Director, Jonath an Shan k lin and also to Dan Green who supervises 
the I ntern ational Archive of comet observations on beh alf of 
' I ntern ational Comet Quarterly'. 



The rep ort f orms , which h ave already been distributed to those on 
our membership list , comprise: 

1} Visual Ob servation Rep ort Form <to be submitted monthly) 
2) Telescope Record Cto be submitted once annually or where a 

change of telescope det ails occurs) 
3) Site Record ( to be sub mitted annually or when details ch ange) . 

If a n y  prospective observer d oes n ot h ave the f orms, please send a 

large SAE t o  me and I will send y ou a sup ply. 

To assist you in completion of the rep ort f orms, g u idance n otes are 
also enclosed. It is very imp ort ant t h at as many column s are 
completed as possible , especially the basis of t h e  magnitude 
estimate (ie method =M M  and sequence used=Source } .  

I f  anyone need s help with completion of the f orms or any ad vice on 
'how to get started '  please ring. We need your help both to 

re j uven ate the section an d to obtain much needed d ata on comets. I 
am sure Harold Ridley would also agree that we need more 
p h otographic material as well and if g uid ance is needed in that 
area please refer to Harold f or help. 

Guy N Hurst 
Assistant Director. 

Ad d ress f or reports: 
16, Westminster Close, 
Basin g stoke , 

Hants , 
RG22 4PP 
E-mail S TARL I NK /JANET: GMH @ 
UK . AC. CAI'lBRlDGE . ASTRONOMY . STARL I NK 

TELECOM GOLD 10074:MIK2885 

Telex : 9312111261 <TA G> 
********************************************************************* 



THE BRITISH ASTRONOMICAL ASSOCIATION:COMET SECTION 

SECTION NEWSLETTER 1991/2 

MAY 1991 EDITORIAL D.G.BUCZYNSKI 

This second COMET SECTION NEWSLETTER, comes to you af ter a period in 
which the ef f ectiveness of wide f ield Schmidt camera photography in 
cometary d i scovery has b een emph atica l ly sh own. The l ong listing of 
discoverie s  at the b ack o f  this NEWSLETTER bears testimony to this 
f act . Th e recent article, in the June 1991 issue of Sky and Te l escope, 
by David Levy (no mean h and h i mself > ab out the Sh oemakers and the 1 8  

inch Pal omar Sch midt search made most interesting reading . I t l eft me 
thin k i ng I 'm sure th at we cou l d do th at, if only we h ad the ob serving 

conditions in this country. I t  wou l d seem that wide f ield ph otography 
is the way to dicover f aint comets, then I remembered a discussion 
with Harol d Ridley, who p ointed out the of the many thousand s of wide 

f ield plates taken by Reg gie Waterf ield, Mike Hend rie and hims�lf over 
50 years, not one suspect turned out to be a comet discovery . All of 
these p l ates were t aken with slow astrographic lenses compared to the 
F �2 Schmidts which reign supreme. There seems to be a lesson to be 
1_ 1rned here. 

No visual d i scoveries h ave been made since 1 99 1 b  at the start of the 
year . Per h aps we can h ope f or better news during the rest of this 
year? The recent visual discovery of Nova Herculis 1 99 1  by veteran 
discoverer George Alcock prompts me to ask how many other active 
visual searchers do we have in th e COMET SECT I ON? i know of only one 
other, Roy Panther at Walgrave. I would be interested to know if 
anyone is involved in regular searches. For my part I attempted this 
once recently, and searched in the ea�ly dawn sky with ruy 20*80 
binocu l ars, I ended up panicking when I came upon a comet like ob j ect 
after only 20 minutes in an ever brig htening sky . A f evered attempt to 
transf er my sighting onto the AAVSO atlas took another 20 minutes, 
then I f ound that I was 300 years too late, it was M2 in Aquarius! 
Georg e ,  Roy and a thousand other comet searshers were laughing loud l y  
at me, I think I will stick to a strometry and conf irmation work . 

My of f er in the last Newsletter to pass on news of bright comet 
r-�coverie s  to COMET SECT I ON members was taken up by only three 
�-bple! Am I to believe that so f ew of our " ob servers" wish to know of 
these discoveries? Or are you well enough served by the ex cellent 
service of that TA of f ers? Perhaps y ou rely on the BAA circulars, let 
me know. 

Mention in the last NEWSLETTER of a mag azine devoted to cometary 
research and ob servation h a s  been generally welcomed by the COMET 
SECT I ON members wh o h ave spoken to me ab out it. I h ope to be able to 
bring out the f irst issue later this year and I am now appealing f or 
contribution s .  These may be in the f orm of articles, anal y sis, 
reports, ph otograp h s  and drawing s, correspondence, ex periences and 
anecdotes related to cometary matters . I h ope to b e  able to carry a 
series of interviews with leading c omet researchers. Any ideas or 
sug gestions ab out the content and style would b e we l comed. I hope we 
can get this of f the ground, I 'm sure it will make us a better 
SEC T I ON. 



I h ope t o  see you all at t h e  annual ex hibition meeting. 

Denis Buc z yn s ki Te1. 0524 68530 
Con der Brow Ob servat ory 

Lit t lef ell Lane 
Lanc aster LA20RQ 
E . MA I L ADDRESS ESA 1 23@LANCASTER. CENTRAL 1 

From t he Dire c t or J. SHANKL IN 

Cometary disc overies and rec overies h ave been proceeding apace 
this year and 1 4  c omet s  h ave so f ar been as signed let ter 

identif iers. Comet Helin-Lawren ce 1 99 1  1, is still 
1 1  mon t h s  f rom perihelion and c ould reach 8m ( but remember what 
h appened to predic tion s f or c omet s Austin an d Levy> . The 
Memoir on Halley's c omet is now being typeset and I h ope t h at 
it will be ready bef ore the autumn. I h ope t o  put on a display 
of section work at t he ex hibition meeting in May, a n d  would be 
plea sed to receive any material f or ex hibition. My own c omet 
ob serving seems to h ave been th warted over t h e  past f ew mon t h s  
by a c ombin ation o f  b ad weat her, astron omic al lectures, bell­
ringing a n d  ice-hoc k ey, but I did manage to ob t ain an 
astrometric S c h mid t plate of c omet Levy recently . On c e  t he 
c omet h as f in ally d isappeared I inten d t o  write up all the 

ob servation s as a paper in t h e  Journal, so please submit t h em 
t o  Guy or my self as soon as you c an n o  longer f ollow it. 

The f ollowin g  are some general news n otes on c omet s which will 
also appear in a f ut ure edition of t h e  Journ al. 

The recently disc overed asteroid 1 99 1  DA h a s  a rather unusual 
orbit whic h s h ow s  many similarities wit h a c omet orbit, 
alt hough it h a s  n o  sign of a c oma. Mich ael F A 'Hearn review s  a 
number of other similarities bet ween c omet s and asteroid s in 
Nature ( Vol 347, 25 Oct 90) . A rat her small number of b odies 
( single f igures!i h ave been studie s, so t h e  st atistic s are n ot 

c onclusive, h owever small asteroid s ( b oth Earth approac hing an d 
main belt) and comet ary nuclei h ave similar amplitude lig h t  
c urves {0 . 4  m a g )  implying similarit y  of sh ape. An other 

\ ) 

' ) similarity is between c omet nuclei a n d  Tro j an / Hild a asteroid s � �  
which are b ot h  d ar k  a n d  red dish i n  c olour. Chiron provides a 
f urther ex a mple of similarit y - it was initially cla s sed as an 
asteroid, but h a s  sin ce shown evidence of a c oma . Wit h  a diameter of 
around 200 k m  it is t he largest k n own c omet. Hahn 
& B ailey < Nature, Vol 348, 8 Nov 90} h ave studied t he evolution 
of it s orbit and h ave concluded t h at it may h ave been a short 
period c omet in t he past million years. However ac curate 
prediction s c an n ot be made as the orbit is c h aotic, so t hat 
small vari at ion s in t he st arting orbit give widely dif ferent 
f in al elemen t s .  They postulate t h at Chiron ( or some similar 
large c omet> c ould h ave been t he source of c omet Encke and the 
c omplex of asteroid s and meteors t h at is a ssociated with it. 
This c ould also explain t he presen t s t a t e  of t he c loud of 

Zodiacal dust which is t oo abun d a n t  f or presently k n own 
sources. 



E� He l in, K .  Lawren c e, and P .  Rose (Pal omar> . 0 . 46-m Schmidt t ele­
scope films . Measured by Lawren c e .  Comet image ex tremely den se, 
with a t ai l  fan ning to t h e  north-northeast . 

R .  H .  Mc Naug ht ( Sidin g Spring) . Upp sala Southern Schmidt telesco p e .  
Comet strong l y  con d en sed; comatic images . I AUC 52 1 3  

Orbital elemen t s  from MPC 1 8082: 

T 1992 Jan . 20.2520 ET 

q = 1 . 5 1 96 1 8  AU 

1 99 1 m  P / G I ACOB I NN I - Z I NNER 

Peri . = 27 1 . 1 233 
Node = 1 1 . 1 285 

I n c l . =95 . 4743 
1 95121 . 121 

I AUC 5248 

K .  J. Meech, I n stit ute for Astronomy, University of Hawaii ; and 
W. Wel l er, Cerro Tol olo I nt eramer i can Ob servatory, report t h e  recov­

ery of this c omet on CCD images obtained using t h e  Hawaii 2 . 2-m t el­
e scope <Feb . 1 6) and with t h e  prototype wide-fi e l d CCD c amera b eing 
deve l op ed by Wel l er for use on t h e  CT I O  Schmidt t e l escope <Mar . 1 4  
and 1 5} .  The February data were red uced b y  B. M ueller and K .  !'-leech, 
and t h e  March data were reduc ed by K. Meech and T .  Farn ham . The 
comet ap p eared stel l ar wit h a Mould r magnitude n ear 22. The indi­
cated correction to t h e  prediction on MPC 1 4592 is De l ta <T> = -121 . 0 1 

day . I AUC5225 
}---------------------------------------------------------------

1 99 1 n  P/FAYE 
S. Nakano, Sumoto, Jap an, report s the recovery of t his comet by T .  
Se ki, Geisei, as given b e l ow .  The c omet has a small coma . The 
indicat ed correction to the predic t ion on MPC 1 312142 (eph emeris on 

MPC 1 7840} is De l ta(T) = -0 . 0 1  day . 

1 99 1  UT R . A .  ( 1 95121) Decl . m 1  
Apr. 1 6 . 7986 1 2 1  59 22 . 99 4 36 56.3 1 8 . 5 

1 9 . 808 1 .'.:!  ....,...., 04 06 . 88 .4 08 44 . 5  1 8.0 � .L.  
I AUC5246 

(2060) CH I RON 
C. I . Lag erkvist,Upp sal a Observatory;A . Fitzsimmons, Queen s University of 
Bel fast; and P .  R .  Nagnussen, Queen Mary a·nd West field 
Colleg e, communicat e :  "Wit h regard to t h e  possible cometary outburst of 
\206121) Chiron report ed by Meech on I AUC 5 1 59, we observed this object 

on t h e  night of 1 990 Dec . ll - 1 2  wit h he Faint Ob j ect Spec trograp h on 
· )� 4 . 2m W i l liam Herschel Telescope at La Palma . Four 20 min exposures 
were ob tain ed through cirrus . Pre l iminary in spec tion of the in dividual 
spectra (range 350-960nm, resolution 1 . 0n m, S/N about 40 at 388 . 3 n m) 
yiel d s  no sig n of comet ary CN<0-0 ) emmision . "  I AUC 5 1 63 

(2060) CH I RON 
J .  Luu, Harvard-Smit h sonian Cen t er for Astroph ysic s; and J .  

An nis, University of Hawaii, report : "We obtained JHK imaging of 
Chiron on Mar . 7-8 UT with t h e  University of Hawaii 2 . 2-m t elescope 
<+ 256x 256 N I CMDS array ) in 0" . 7  seein g . The imag es show Chiron to 

have mag nitude J = 1 5.22 and c olors J-H = +0 . 26 +/- 121 . 04, H-K = 

+0 . 08 +/- 0 . 1214 in sid e a 3".121-diamet er apert ure . Wit hin t h e  un c er­
tainties, these co l or s  are con sistent with solar c o l ors (J-H = 
+0 . 3 1 ,  H-K = +0 . 06) and are t h e  same as those det ermined b e f ore ac­
tivity. Preliminary analysis shows t h at Chiron has a very faint ex ­
t en d ed coma in t h e  inf rared, with surf ac e brigh tness 2 1  mag /arc sec2 
at 2 " . 5  from the nuc l eus .  These are b e l ieved to b e  t h e  first infra­
red imag e s  o f  the coma of Chiron . "  



I AUC 5211 

CRAF AND PER I OD I C  COMET TEMPEL 2 
A .  Cochran, Universit y of Texas at Austin, report s: "The Comet 
Rend ezvou s /Astero i d Flyby < CRAF) m i s s i on h a s  recently ch an g ed t arget 
comet s f rom P/Kopf f t o  P / Tempel 2. For m i s sion planning purposes, 
var i ous t ypes of dat a f rom previous apparition s (especially 1988) 
are need ed . There w i ll be a special workshop at the Asteroid, Com­
et s ,  Met eors 1991 meeting in Flagst a f f in Jun e  to present and dis­
cus s  th ese d ata. I f  you h ave relevant P / Tempel 2 dat a, please i n­
f orm me (anita@astro.as . ut exas . edu>, M .  A'Hearn ( ma@astro . umd . edu> 
or P .  Feldman (f eldman@jhuvms . bitnet). I n d i cate t h e  t ype of d a t a, 
the d at e s  of observat i on s  a n d  whet her you will at t en d  t h e  workshop 
in Flag staf f .  We also encourage observers to con t i nue to obt ain 
d at a  on P /Tempel 2 when possible . "  

I AUC 5230 

PER I OD I C  COMET HALLEY <1986 I I I > 
R .  M. West, European Southern Observatory, report s: "CCD imag es 

totalling more t han 26 hr exposure were obt aine d  in John son V un d er 
good cond i t i on s  during seven consecutive nig h t s <Mar . 12.2-18 . 2  UT> 
wit h t h e  Dan i sh 1 . 54-m t elescope at La Si lla . The mag n i tude of t h e  
central con d en sation remain s about t h e  same as i n  mid -February < I AUC 
5 189, 5196 , 5202 ) : Mar . 12.2, 21 . 9; 13 . 2, 22 . 1; 14.2 , 22 . 0; 1 5 . 2, 

22.1; 16.2 , 22 . 2; 17 . 2, 21.9; 18 . 2, 21.8 (5" c i rcular diaphragm> ; 
some short -t erm v ariation i s  seen . The t ot al mag nitu d e  is about 2 0 .  
The overall s i ze o f  t h e  coma is > 30" a n d  t h e  outer contour still 
resembles a 'bow-shock' parabola , w i th t h e  same g en eral orient ation 
as report ed earlier . However, t h ere are important morphological 
ch anges f rom nig h t  to nig ht; e . g . ,  on Mar . 13 . 2  a con densation was 
seen ext en d i n g  toward t h e  southwest f rom the nucleu s .  On other 
n i g h t s, ban d s  of enh anced surf ace brightn ess are present w i t h i n t he 
coma . I t  is t heref ore evi d en t  t h a t  the current outburst i s  continu­
ing an d ob servers wit h access to large t ele scopes are urged to mon i -
tor this unique even t ." I AUC5175 

PER I OD I C  COMET HALLEY \1986 I ll) 
K .  Meech, I n st i tute f or Astronomy, Universit y of Hawaii , re­

port s :  "Observation s of P/Halley obt ained on Apr . 12 U T  with t h e  UH 
2 . 2 -m telescope and t h e  n ew TEK 1024 CCD system show t h at the comet 
has f aded con sid erably . The Mould R magnit ude within an aperture of 
radius 5" , cen t ered on the cen tral conden sat i on, i s  now about 21.5 . 
Coma is visible out t o  a projected d i st ance of at least 180 000 km. �� Alt hough t h e  coma sh ape still appears approximat ely h em i sph erical , 
orien t ed t owards t h e  southeast, t h e  sou t h west quadrant h a s  f a d ed 
con siderably, creating a wed g e-sh aped appearance , bri g ht est toward 
p . a .  90 d eg . "  I AUC 5241 

COMP I LED BY D . G . BUCZYNSK I 
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Comet Section Report forms 

Laser printed master copies of the forms are sent out, and you should 

use photocopies of these to submit your observations. 

1. Visual Observation Report Fo� 

Record your name, the name and year identifier of the comet you have 

observed (eg Levy 1990 c) and the year at the top of the form. 

Month Month (letters) 

Day.dd (UT) Day and decimal in UT. eg 18. 00 UT (GMT) on the 

2nd would be 02. 75 

MM Method used for magnitude estimate. It is very 

difficult to make accurate, consistent estimates. The same technique 

as for variable stars is used, however it is necessary to compare 

like with like, so the in focus comet is compared with out of focus 

stars, the stars being defocussed till they appear the same size as 

the comet. This is the sidgwick (S) method; experienced observers 

may choose to use other methods. 

Total Mag Reduced total magnitude of the entire coma. If �ou 

do not have an atlas or catalogue then identify the comparison stars 

with a field sketch on an attached sheet. 

Nuclear mag Magnitude of the nucleus, if present. This time 

use in focus stars. 

Source Source for comparison stars. AAVSO star atlas 

(AA), BAA chart (VB), Sky catalogue 2000 (SC), SAO catalogue (S), 

Atlas Coeli catalogue (SP), or other source. 

Inst code Instrument used as a letter - The full details -

type, aperture, magnification and f number are recorded on a separate 

form. 

Coma diam Coma diameter in minutes of arc. Diameter 

0. 25 x (time of transit across a wire) x cos (dec) 

or estimate relative to 2 field stars 

or estimate relative to eyepiece field width. 

DC Degree of condensation. from 0 (completely 

diffuse) to 9 (completely stellar nucleus) . 

Tail length Tail length in degrees or minutes of arc 

Tail PA Position angle of tail or coma elongation. North 

is o·� East is 90', South is 180', West is 270'. 

Tail type 

possibly 

narrower 

Type 1 (narrow gas tail), Type 2 (wide, fan like, 

curved, dust tail), Type 3 (strongly curved, dust tail, 

than type 2) 

Sky val Observing conditions. 0 (impossible) to 9 (Milky 

way visible down to the horizon. 



Rel 

LM 

ZLM 

Reliability 1 (good) to 3 (poor) 

Naked eye limiting mag near comet to 0.5 

Naked eye limiting mag at zenith to 0.5 

Site Number or the name of the town or village nearest 

your observing site. The latitude and longitude are recorded on a 

separate form. 

Comments Put a tick here if any other details are recorded 

on a separate sheet. eg. drawing, magnitude estimate, description 

etc. The sheet should be clearly labelled with the observers name, 

comet and date and time of observation. 

2. Telescope Record 

Only one copy of this form need be submitted each year. The 

instrument letter should be that used for the magnitude estimate, 

generally you should use as small an aperture as possible, though a 

light curve will be more consistent if the same instrument and 

magnification is used throughout the apparition. If you use the same 

telescope but different magnifications a different letter should be 

assigned to each. 

Type Naked Eye (E), Binoculars (B), Newtonian Reflector 

(L), Cassegrain Reflector (C), Schmidt-Cassegrain (T), Schmidt­

Newtonian (S), Refractor (R). 

Aperture In centimetres, only give the decimals if it is 

significant eg 7x35B would be 3.5, whilst a 6" reflector would be 15. 

f no Again only give the decimals if is significant, ie 

probably when it is faster than fS. This is not given for binoculars 

or the naked eye. 

Magnification 

and eyepiece. 

As determined from the focal lengths of telescope 

Above 20 it can be rounded to the nearest 5. 

3. Site Record 

Only one copy of this form need be submitted each year and it only 

needs to be completed by mobile observers. If you stay put at one 

site then the details can be recorded on the form for each comet. 

Sites less than a degree apart can be called the same, and should 

take the name of the main observing site. It is only necessary to 

record the latitude and longitude to the nearest 0.1·. The SAO code 

need only be entered by those whose observatory has an official SAO 

code, these are normally people engaged in astrometric work. 
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PR 03/91 22 February 1991 

For immediate release 

Dramatic Eruption on Comet Halley Surprises Astronomer:s 

A most unexpected observation 

It was early in the morning of Tuesday, February 12, and ESO astronomers 
Olivier Hainaut and Alai1:1 Smette1 did not know what to believe. Observing 
with the Danish 1.54-m telescope at the La Silla observatory, they had just 
finished a one-hour exposure of a small sky field in the constell�tion of Hydra 
(the Water Snake). This work was part of the ESO monitoring programme of 
famous Comet Halley and the astronomers felt that something was quite wrong. 

When this comet passed near the Sun in early 1986, it was a bright, naked­
eye object with a spectacular tail. Now, 5 years later, it has moved more than 

) 2140 million kilometres away from the Sun and the sunlight reflected from the 
15-kilometre "dirty snowball" nucleus has become so faint that it can hardly be 
seen, even with large, modern telescopes. 

The astronomers were surprised because instead of the faint, tiny spot of 
light which was all the same telescope could see of Halley in 19902, there was 
now a rather bright and extended "nebula" in the middle of the picture on the 
computer screen. In fact, this object was almost 300 times brighter than the 
image of Halley's nucleus was predicted to be. 

Could it perhaps be another celestial body, a nebula in the Milky Way or 
even another comet which happened to be seen in exactly the same direction 
as Comet Halley ? Or maybe it was just a reflection from a bright star in the 
telescope optics ? 

But a second, shorter exposure confirmed that this nebula was not an artifact 
and additional images obtained during the following nights showed that this 

1Both astronomers are on long-term assignment to ESO from Institut d'Astrophysique, 
Liege, Belgium 

2see ESO Press Photo 02/90 (26 July 1990), or ESO Messenger 61, page 18 (September 
1990) 



ESO, an intergovernmental European Organization, was 
founded in 1962 to establish and operate an astronomical 
observatory in the southern hemisphere and to promote 
and organize cooperation in astronomical research in 
Europe. Its member states are Belgium. Denmark, 
France, the Federal Republic of Germany, Italy, the 
Netherlands, Sweden and Switzerland. The observatory 
is located in Chile, on La Silla, a mountain of 2,400 m 
altitude, 600 km north of Santiago. Fourteen optical 
telescopes with diameters up to 3.6 m are at present in 
operation. The most recent addition (in 1989) is the 
3.5 m New Technology Telescope (N1T), the most ad­
vanced optical telescope in the world. There is also a 
15 m submillimetre radio telescope (SEST), and a 16 m 
Very Large Telescope (VLT) is under construction. 
When ready, towards the end of the 1990s, it will be the 
largest optical telescope in the world. The Headquarters 
of ESO, with the scientific and technical divisions, is in 
Garching (near Munich) in the Federal Republic of 
Germany. 

L'ESO, organisation intergouvernementale europeenne, 
a ete fondee en 1962 pour installer et faire fonctionner un 
observatoire astronomique dans !'hemisphere austral et 
promouvoir et organiser la cooperation dans la recherche 
astronomique en Europe. Ses Etats membres sont la 
Belgique, le Danemark, la France, l'Italie, les Pays-Bas, 
la Republique Federate d'Allemagne, la Suede et la 
Suisse. L'observatoire se trouve au Chili, sur la mun­
tagne La Silla, a 2400 m d'altitude, environ 600 km au 
nord de Santiago. Quatorze telescopes optiques, dont le 
plus grand a un miroir de 3,60 m de diametre, ainsi qu'un 
radiotelescope submillimetrique de 15 m sont actuelle­
ment en service. L'instrument le plus recent (acheve en 
1989) est le NTT (New Technology Telescope), un teles­
cope de 3,50 m a nouvelle technologie, qui est le teles­
cope optique le plus avance du monde. Un telescope 
geant de 16 m (Very Large Telescope = VLT) est en 
cours de construction. Lorsqu'il sera termine, vers la fin 
des annees 90, il sera le plus grand telescope optique du 
monde. Le siege principal de l'ESO, avec ses departe­
ments scientifiques et techniques, se trouve a Garching, 
pres de Munich, en Republique Federate d' Allemagne. 

ESO, eine zwischenstaatliche europaische Organis�tion. 
wurde 1962 mit dem Ziel gegrtindet, ein astronomisches . 
Observatorium in der stidlichen Hemisphare zu errichten 
und zu betreiben und die Zusammenarbeit auf de,.., 
Gebiet der astronomischen Forschung in Europa zu ' 
dem. Die Mitgliedsstaaten sind Belgien, die Bundest, 
publik Deutschland, Danemark, Frankreich, Italien, die 1 
Niederlande, Schweden und die Schweiz. Das Observa­
torium befindet sich in Chile auf dem 2400 m hohen 
Berg La Silla, etwa 600 km nordlich von Santiago. Vier­
zehn optische Teleskope mit Spiegeldurchmesser bis zu 
3.60 m sowie ein 15-m-Submillimeter-Radioteleskop 
sind hier zur Zeit in Betrieb. Das 1989 fertiggestellte 
3,5-m-NTT (New Technology Telescope) ist das fort­
schrittlichste optische Teleskop der Welt. Ein 16-m-Rie­
senteleskop (Very Large Telescope = VL T) befindet 
sich im Bau. Nach seiner Fertigstellung. Ende der 90er 
Jahre, wird es das groLlte optische Teleskop der Welt 
sein. Der Hauptsitz der ESO, mit seinen wissenschaft­
lichen und technischen Abteilungen, befindet sich in 
Garching bei Mtinchen. 

nebula moved in the same direction and with exactly the same speed as Comet 
Halley. There was no longer any doubt: it is indeed H alley which has undergone 
a tremendous outburst ! 

This observation has caused a certain upheaval among cometary scientists, 
because no comet has ever been found to have an outburst this far from the Sun. 
Nor is such an event predicted by any current theory. So whatever happened 
to Comet Halley ? 

What d oes a cometary nucleus look like ? 

Close-up observations of Comet Halley's nucleus by several spacecraft took place 
in March 1986, in particular by the European Space Agency's Giotto, and it is 
now known that a cometary nucleus mainly consists of water ice, mixed with 
dust grains of different sizes. Some of these grains are mineral, but chemical 
analysis by Giotto's instruments clearly showed that many of them are carbon­
rich and therefore contain organic compounds. The amazingly dark surface of 
Halley's nucleus (it reflects only 4 % of the infalling sunlight) most probably 
harbours a lot of organic material in the form of a thin crust of dust grains. 
The structure of Halley's nucleus has sometimes been likened with a chocolate­
covered ice cream of avocado-shape, albeit 15 kilometres long and 6 kilometres 
across. Another frequently used picture is that of a dirty snowdrift in spring­
time, slowly melting at the wayside. 

As the orbital motion of a comet brings it nearer to the Sun, the dark surface 
on its nucleus increasingly absorbs the Sun's rays and the temperature steadily 
rises. The ices on the surface and below the crust begin to sublimate and a cloud 
of gas is formed around the nucleus; at the same time dust grains begin to fall 
out. A dense cloud (the "coma" ) soon shrouds the nucleus. Shortly thereafter 
one or more tails are formed when the gas molecules are pushed outwards by 
the fast particles in the solar wind and the dust grains are lost behind as the 
comet moves on in its orbit. 

Close to the Sun, a comet's brightness may change from time to time, due 
to the sudden, explosive release of large quantities of gas and dust from the 
nucleus. Such outbursts take place from big vents on the surface, in the form 
of fast-flowing jets of dust and gas. But this activity gradually ceases, as the 
comet moves away from the Sun and the temperature of the surface decreases. 
After a while, everything freezes, no more gas and dust is lost and the remaining 
material in the surrounding cloud soon disperses into space, leaving the "naked" 
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nucleus behind. 

How can Halley's recent outburst be explained ? 

Until the present event, Comet Halley behaved exactly as described above. 
Already in 1988, there was only a thin cloud left around the nucleus, in 1989 
the cloud was still there, but even fainter, and in 1990, only the nucleus could be 
seen. And so, Halley was declared asleep and few astronomers, if any, believed 
that anything different from a tiny light point would be observed before the 
time of its next return in the year 2061. 

Because of their extreme faintness, it has so far been possible to observe 
only two other comets at more than 2000 million kilometres from the Sunq, and 
Halley is the only comet which has ever been observed to have an outburst at 
this large distance. Moreover, a preliminary analysis of the structure of the 
cloud around the nucleus (see the photo which accompanies this Press Release) 
indicates that the current outburst must have lasted a certain time. Since there 
is no obvious difference between the images obtained over a 5-day period, the 
surrounding cloud must be continuo'!.lsly replenished with new material from 
the nucleus. We see the comet and its surrounding cloud "from behind", as it 
moves away from us, towards the outer reaches of the solar system. 

At the time of the observation, Halley was about midway between the planets 
Saturn and Uranus. At this large distance, the sunlight is very faint and the 
temperature on the surface of the nucleus is only around -200 °C, so cold that 
the snow, ice and dust must be frozen solid. It is therefore not a simple matter 
to explain the outburst of Halley. 

There appear to be three possibilities: 1) a collision with another small, 
unknown body, 2) the release of a large amount of energy, stored in some way 
in the interior of the nucleus, or 3) the interaction with highly energetic particles 
in the solar wind. 

Concerning the first possibility, very little is known about the population of 
small bodies in the outer solar system. There may be more than now thought, 
but the chance of hitting the relatively small nucleus of Halley seems extremely 
remote. Moreover, it is not clear how such a catastrophic event could lead to 
the apparently steady outflow, observed at this moment. 

3Comets Cernis (1983 XII) and Bowell (1982 I), both of which are "new" comets and there­
fore, contrary to Comet Halley, move in open orbits and will not again visit the inner solar 
system. 
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In a similar way, virtually nothing is known with certainty about the inner 
structure of cornetary nuclei. A bout half a dozen theories have been proposed 
about the chemical and physical properties of the ice-dust mixture, but none of 
them can easily explain how large quantities of heat or mechanical energy can 
be stored during the approach to the Sun and then released after such a long 
time. 

And thirdly, even though the Sun is presently in a phase of maximal activity 
and emits large amounts of energetic particles at frequent intervals, it is very 
doubtful whether they would carry enough energy to heat the surface of Halley's 
nucleus to produce the observed, spectacular effect at this large distance from 
the Sun. 

Observations of Halley will be intensified 

Two things are clear, however. Astrophysicists with special interest in cornets 
will now have to rethink their theoretical models of cornetary nuclei. And Halley 
has once again shown that it deserves to be the most famous cornet of them all. 

An intensified Halley observing sc�edule is being implemented at ESO and 
the cornet is now monitored as often as other telescope commitments allow. Pho­
tometric observations by ESO astronomer Edrnond Giraud with the ESO /MP I 
2.2-rn telescope have shown that the colour of Halley's coma is very similar to 
that of the Sun. This strongly indicates that the cloud mostly, if not exclusively, 
consists of dust grains that reflect the sunlight. This was confirmed by Alain 
Srnette, who obtained a spectrum of Halley with the 3.5-rn New Technology 
Telescope in the early morning of February 22; a first inspection did not show 
any emission lines which could be attributed to gas in the coma. This NTT 
observation constitutes an absolute record in cometary astronomy: never before 
has a spectrum been successfully obtained of a comet at such a large distance 
from the Sun. 

ESO has officially announced the discovery of Halley's surprising outburst in 
Circular 5189 of the International Astronomical Union and other observatories 
will soon join in the watch. 

-- ---- -- ----
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The Dramatic Eruption on Comet Hallcy 

The photo shows the enormous outburst of Comet Halley, as obs�i ved by SSO astronomers 

Oli\'ier Ha.inaut and Alain Smette with the Danish 1.54-m telescope at La Silla. on February 12 
- 1·1, 1901. At this moment the comet was about 21·10 million kilometres from the Sun and 2002 
m illion kilometres from the Earth. The image is a combination of eight individual exposures 
,\·ith a. total exposure time of just over 7 hours. 

Comet Ifalley's nucleus is completely hidden within a diffuse dust cloud (the "coma") that 
is seen as a. bright light point at the centre. From here, dust is dispersed into surrounding space; 
the parabolic shape of the faint, outer contour and the arc-like structure arc thought to result 
from the complex motions of the individual dust particles. The central part of the dust cloud 
measures more than 30 arcseconds (300,000 km projected) across, but faint contours can be 
followed much further out. 

Technical information: Johnson-V filter; composite of eight CCD frames with total exposure 

time 7h 2m 58s; North is up and East is to the left; 1 pixcl = O.•i64 a.rcsecond ; field size: 

153 x 153 pixcls, i.e. 71 x 71 arcseconds or "' 700,000 x 700,000 km at the distance of Hallcy. 

The telescope was set to follow the comet's motion (directed at 72° \Vest of North) and several 
star trails crossed the image of Halley. The projected direction to the Sun is 15° \.Vest of 
South. To produce this photo, the frames were individually cleaned with the ESO IHAP image 
processing system. 

This photo accompanies ESO Press Release 03/91 and may be rep:-oduced, if credit is given 
t0 the European Sou them 0 bserva.tory. 
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Cometary dust also f igures in a number of ot her r ecent paper s .  
Zahnle & Grin spoon <Nat u r e  348, 8 Nov 90 ) sug gest that . 
anomalous levels of amino aci d s  in t h e  KT boundary layer could 
h ave b een caused by the slow ( 104 - 105 year s> d eposition f r om 

cometary d u st r eleased f r om another giant comet . The bound a r y  
layer may have b een caused by t h e  impact of f r agment of t h e  

comet per h aps 1 0  k m  in diameter, a n d  t he subsequen t side 
ef f ect s may have killed of f t h e  dinosaur s .  There is also some 

evid ence f or a number of other impacts, spr ead over sever al 
th ousand year s .  I f  these all came f r om t h e  same giant comet it 
would obviat e the n eed f or a 'comet sh ower ' f rom the Oor t 
cloud . Chyba, Thomas, Br ookshaw an d Sag an <Science, Vol 249, 
27 Jul 90> investigate the possibilities of comet s pr oviding 
or g a nic material to the Ear th ear ly in i t s  histor y .  They 
conclude that only small comet s les s t h an 100 met r e s  in r adius 
could do this, h owever t her e ar e a lot of unknowns in their 
a r g umen ts so t h at the amount of mat er ial d eposit ed i s  still an 

open quest ion . 

Jon a t h an Shanklin 
***************************************************************** 

BAA COMET SECT I ON - SUBM I SS I ON OF V I SUAL OBSERVAT I ONS G . M . HURST 

T h er e  h as, in r ecent year s , b een a dearth of visual observation s of 
comet s f r om UK-based observer s, even in a period when r ecor d 
number s of discoveries ar e being r ecor ded . 

Of cour se many of t h ese discoveries <or r ecoveries) a r e  of ver y  
f aint come t s  b ut ther e r emain many object s during t h e  cour se of the 
last f ew year s which could be seen visually in mod est -aper t ur e  
t elescopes a s  h a s  b een evid enced b y  a con sider able in crease in 
con t ribution s by other Eur opean observer s .  

As a section, we ar e very keen t o  r ekin dle interest in comet 
'p servi ng . I h ave undert aken t h e  r ole of Assistant Dir ector of the 

�ction and, as you will know , also act as Editor of 'The 
Astr on omer ' and i t s  comet section. I n  an ef f or t  to promote f ur t h e r  
cooper ation between the two g r oups, we ar e setting up a system 
whereby observer s ,  whatever t h eir member ship, should send visual 
observ ation s of comet s to my self and I would pr e f er t hi s  is on a 
monthly b asis . I f , h owever, you detect sud den unex pec t ed activity 
in a comet, such a f lar e in b r ig h t n ess or a t ail discon n ection, 
please f eel f ree to ring me on (0256 } 47 1074 as I will wish to 
circulate n ews of t his t ype to ot her section memb er s .  

A s  a pr elude t o  t h e  lon ger term an alysis of comet observation s by 
our Direct or ( and any volun teer s f or this t ask which are 
welcomed!) , r e sult s will b e  publi shed in 'The Ast r onomer ' .  
Ther eaf ter computer f iles o f  t h e  r e sult s will b e  passed t o  both our 
Dir ector, Jon athan Shanklin and also t o  Dan Gr een who super vises 
t h e  I n tern ation al Archive of comet obser vations on b e h alf of 
' I nt er n ation al Comet Quar terly'. 



The report forms , which have a l ready b een distributed t o  those on 
our membership l ist , comprise: 

1 }  Visual Ob servation Report Form <to be sub mit ted mon th l y> 
2 }  Tel escope Record (t o be submitted once annual l y  or where a 
change of t e l escope detai l s occurs) 
3) Site Record <to be submit t ed an nual l y  or when d et ai l s change ) .  

I f  any prospective observer does not have the forms , p l ease send a 
l arge SAE t o  me and I wi l l sen d you a supp l y .  

To assist you in comp l et ion of the report forms, gu i d ance notes are 
a l so encl osed. I t  is very imp ort an t that as many col umn s are 

comp l et ed as possib l e , esp ecial l y  the b a sis of the magnitude 
estimate (ie method=MM and se quence used =Source ) .  

I f  an yone n eed s he l p  with comp l etion of the forms or any ad vice on 

'how to get st arted' p l ease ring. We need your he l p  both t o  
rejuvenate the section an d t o  ob t ain much n eeded d a t a  on comet s .  I 
am sure Haro l d Rid l ey wou l d a l so agree that we n eed more 
phot ographic materia l  as wel l a n d  if guid ance is n eeded in that 
area pl ease refer to Harol d f or he l p. 

Guy 1'1 Hurst 
Assist ant Direct or. 

Address f or report s: 
16, Westminster C l ose, 
Basingstoke, 
Hant s, 
RG22 4PP 
E-mail STARL I NK / J ANET: GMH @ 
UK . AC . CANB R I DGE . ASTRONOMY.STARL I NI< 

TELECOM GOLD 1 0074 : M I K2885 
Tel ex : 93 1 2 1 1 1 26 1  <TA G> 

********************************************************************* 



COMET NEWS FROM THE IAUC's 5164-5248 

************************************* 

D I SCOVERIES, RECOVERIES,ELEMENTS ETC . 

1 991a P/METCALF-BREWINGTON 

ELEMENTS MPC 1 7596 
EPOCH=1991 Jan 24.0 ET 
T= 1991 Jan 5.7531 ET Peri.=208.1401 

e= 0.593667 

q=1.592142 AU 
a=3.918315 AU 

p=7.756 years 

Nod e =187.0616 

Incl.=13.0335 

n =0.1270735 

1950.0 

Prediscovery i mages foun d by M . Tanaka <Fuk ushima - k en, Japan ) on 
photographs t aken on 1 99 1  J an 5.5 UT , showing the comet at mag about 
15, thereby suggest i ng that a sign i fican t out b urst t oo k  p l ace with i n 
two days of Brewington's d i scovery . I AUC 5 1 68 

Ast rometry by H.B . Ridley ( Eastfield Ob servatory 984> 
1 99 1  0 1 . 1 3 . 76389 00 23 5 3 . 76 -05 0 1  54 . 6  
1 �9 1 01 1 7 . 76667 00 34 39 . 00 -04 1 4  26 . 5  
- L----------------------------------------

1 99 1 b  COMET ARA I  
Pred i scovery i mages of t h i s comet (m 1 about 1 0> were found on 
films ex p osed 1 990 Dec .  23 by T .  Oht s u k a  and T .  Koj i ma, Tat ebayash i , 
Gunma , Japan . I AUC 5 1 70 

Astrometry b y  H . B . R i dley (Eastfield Ob servatory 984) 
1 99 1  0 1 . 1 4 . 89028 08 28 49 . 45 +32 25 44 . 8  

Orbital elements by S .  Nak ano, Sumoto, Japan, from 59 observatio n s  
1 990 Dec . 2 3- 1 99 1 Feb . 1 3, t a k en from MPC 1 779 1 :  

T = 1 990 Dec . 1 0 . 8829 ET 
e = 0 . 9912)387 

q = 1 . 434 1 1 9 AU 

1 99 1 c P/SW I FT-GERHELS 

Peri . = 337 . 6292 

Node = 1 1 4 . 8257 1 950 . 0 

I ncl . = 70 . 9787 

p -ra k ano, Sumot o ,  Japan report s the recovery of t h i s comet by T . Seki , 
G� i sei . The comet was diffuse with a central con d en sat i on, m 1  = 1 6 . 5 .  
The indicat ed correct i on t o  the prediction on MPC 1 3045 (ephemer i s on 
MPC 1 6449 ) is Delt a <T> =+0 . 06 day . I AUC 5 1 64 

1 99 1 d SHOEMAKER-LEVY 
Carolyn S .  Shoema k er , Eugene M. Shoemak er, and David H .  Levy 
report their discovery of a comet , as follow s :  

1 99 1  UT R .  A .  < 1 950 ) 
J an . 2 2 . 42569 9 38 45 . 73 

2 2 . 45469 9 38 44 . 45 
28 . 76094 9 34 05 . 39 

Decl . 
2 0 1  
""> 0 1  .L. 
0 53 

1 8 . 2 
0 1 . 1  
1 9 . 4 

m 1  
1 5 . 5 

1 5 . 5 

Observer 
Shoema k er 

lJ 

McNaught 

C .  S .  Shoemak er ,  E .  M .  Shoema k er ,  and D .  H .  Levy ( Pa l omar ) . 0 . 46-m 

Schmidt t elescop e films . Comet diffuse with strong con den sation 
and possible hin t  of a tail . 



R. H .  McN�ught <Siding Sprin g> . Upps a l a Southern Schmidt t e l escope . 
Comet st ron g l y  con d ensed . I AUC 5 1 75 

Prel iminary parab o l ic orbital e l ements by S .  Nakano, Sumoto, J ap an ,  
f rom 8 ob servations J an .  13-29: 

T = 1 991 Dec . 29 . 106 ET 

q = 2 . 24936 AU 

1991e P/SHOEMAKER-LEVY 

74 . 500 
= 1 44 . 46 1  

Peri . = 

Node 
I ncl . = 7 7 . 082 

C .  S .  Shoemaker, E. M .  Shoemaker, and D .  H .  Levy report 

1 950 . 0  
I AUC 5 1 77 

their discovery of a comet , with the f oll owing position s available: 

1991 UT R . A .  ( 1950 ) Decl . ml Ob server 
Feb . 7 . 34149 9 20 1 0 . 76 +13 28 1 7 . 8 1 6 . 5 Shoemaker 

8 . 2612141 9 19 28 . 22 + 1 3  29 53 . 0  11 

8 . 33216 9 1 9  24 . 1214 +13 30 00.6 Larson 

C. S .  Shoemaker, E .  M .  Shoemaker, and D .  H .  Levy ( Palomar } . 0 . 46-m 
Schmidt telescope f ilms . Comet mod erate l y d i f f use , with hint of 
a tai l to the n orthwest . Measured by J .  Muel l er .  

S .  Larson <University o f  Arizona, Catalina St ation) . 1 . 5-m t elescope 
encoders . Cousins R CCD images show a 1' t ail in p . a .  298 deg . 

Preliminary orb ital e l ements b y  B .  G .  Marsden , Center f or 
Astrophy s i cs, f rom 11 ob servation s Feb . 7-1 1 : 

T = 1 991 Feb . 26.886 E T  Peri . = 1 99 . 1 28 
e = 0 . 23326 Nod e = 303 . 295 

q = 2 . 87363 AU I nc l . = 5 . 155 
1 950 . 0 

a = 3 . 74787 AU n = 121 . 135840 p = 7 . 26 years I AUC 

5 1 84 

1991f SHOEMAKER-LEVY 
C. S .  Shoemaker, E .  M .  Shoemaker , and D .  H .  Levy report the i r 

discovery on P a l omar 0 . 46-m Schmidt f i l ms of yet another comet, as 
given b e l ow .  The ob j ect i s  dif fuse with a f aint tai l in p . a .  ab out 
280 deg . I AUC 5185 

1 991 UT R . A .  <1950 } Decl . m1 
17 Feb . 9 . 455 

11 . 272 
T = 1 990 Oct. 8 . 420 

q = 1 . 61325 AU 

1991g McNAUGHT-RUSSELL 

12 09 . 5  
1 2  08 . 8  

ET 

+ 2 3 1  
+ 2 43 

Peri . = 3 1 2 . 435 
Node = 146 . 434 

I ncl . = 6 . 594 
1950 . 0 

I AUC 5187 

Robert H .  McNaught , University of Ade l aid e , reports hi s dis­
covery of a comet on a U . K .  Schm i dt T e l escope p l ate t aken b y  
Kenn eth S .  Russel l .  The object i s  mod erately con d en sed wi th a 1' 
tail in p . a .  1 85 deg . The con f irmati on on Feb . 13 is by McNaught 
with the Uppsa l a  Southern Schmid t .  

1 991 UT R .  A .  ( 1 950 ) Dec 1 . m 1 

Feb . 1 2 . 66 1 06 11 09 35 . 3 1 -22 53 42 . 8  1 6 . 5 
1 2 . 70273 1 1  09 33 . 08 -22 53 1 5 . 7 

13 . 62034 11 08 4 1 . 87 -22 43 05 . 1 I AUC 5187 
Prel iminary parab olic elements f rom 8 ob servation s ,  J an . 26-Feb. 15: 

' ) 



T = 1 990 Oc t .  1 4 . 427 ET 

q = 4 . 77030 AU 

1 99 1 h  P / TAKAM I Z AWA 

Per i . = 320 . 384 
Node = 1 6 1 . 034 
I nc l . = 1 1 3 . 386 

1 950 . 0 
I AUC 5 1 88 

J. V. S c o t t i ,  Un i v er s i t y  of Ar i z on a ,  r ep or t s  h i s r ec over y of 
t h i s  c omet w i t h  the Sp ac ewat c h  t e l escop e  at K i t t  Pea k . Ther e i s  a 
t a i l about 30 " l ong i n  p . a .  285-290 deg . The ob ser vat i on s  i n d i c ate a 

cor r ec t i on of Del t a ( T )  = -0 . 5  d ay t o  t h e  p r ed i c t i on on MPC 1 3045 :  
Or b i t a l  el emen t s  b y  B .  G .  Mar sden , Cen t er f or Astrophys i c s ,  

f r om 1 1 7 ob servat i on s  1 984 - 1 99 1 , mean r e s i d u a l  1 u . 2 : 
Epoch = 1 99 1  Aug . 1 2 . 0 E T  

T = 1 99 1  Aug . 1 7 . 889 1 4  E T  Per i . = 1 47 . 64304 
e = lll . 5746 1 23 
q = 1 . 5896944 AU 

Node = 1 24 . 25069 1 950 . 0  
9 . 48335 

a = 3 . 7370488 AU 
I n c l . = 

n = 0 . 1 3643033 p = 7 . 224 year s 

I AUC5 1 92 

1 99 1 i  P / KOWAL 
J. V .  Scot t i , Un i ver s i t y  of Ar i z on a ,  r ep or t s  h i s r ec over y of 

t h i s c omet w i th the Sp ac ewatch t e l e sc op e  at K i t t  Peak . On Feb . 2 1  
)T ,  ther e \o'Jas a 1 5 "  c oma and a 29 " t a i l i n  p . a . 297 deg ; o n  Feb . 

2 1 . 428 , m2 = 2 1 . 1 .  On Feb . 22 , t h er e  was a 4 0 "  t a i  1 i n  p . a . 295 
deg ; on Feb . 22 . 39 1 , m2 = 20 . 7 . The c omet i s  some 3 deg f r om the 
p r ed i c t ed el emen t s  on MPC 1 4593 , wh i c h r e qu i r e  sub st an t i a l c or r ec ­
t i ons i n  b o t h  T and omeg a .  

The f o l l ow i ng or b i t a l  e l ement s  b y  B .  G .  Mar sden , Cent er f or 
Ast rophy s i c s , a r e  f r om 1 5  observat i on s  1 977- 1 99 1 , mean r es i d u a l  0 " . 6 : 

Epoc h = 1 97 7  J an .  
T = 1 976 Dec . 29 . 87462 ET 

1 7 . 0 ET 
Per i . = 

e = 0 . 2355957 
q = 4 . 6563967 AU 

a = 6 . 09 1 5364 AU 

Node 
I n c l . 

n = 0 . 0655562 1 

Epoc h = 1 992 Feb . 28 . 0  
T = 1 992 Mar . 1 0 . 354 1 8  ET Per i . 
e = 0 . 2328662 Nod e 
q = 4 . 669 1 224 AU 

) a = 6 . 08645 1 6  AU 
I AUC5 1 95 

1 99 1 j  P/ HARTLEY 1 

I n c l . 

n = 0 . 06563837 

= 
= 
p 

E T  
= 

= 
= 
p 

1 72 . 07929 
28 . 46465 1 950 . 0  

4 . 38877 
= 1 5 . 035 year s 

1 7 4 . 4 29 1 5  
28 . 1 1 994 1 950 . 0 

4 . 38495 
= 1 5 . 121 1 6  year s 

Car o l yn a n d  Eugene Shoemaker and Dav i d  Levy d i scovered an other 

c omet on a p a i r o f  f i l ms ob t a i n ed w i t h  the 0 . 46-m Sch m i d t  at Pal omar 
on Mar . 1 2 .  The ob j ec t  was d i f f u se but conden sed w i th a t a i l > 1 '  

l ong i n  p . a . 285 deg . Bad weat h er at Pa l omar pr event ed c onv i n c i ng 
f o l l oto-J-up ther e , b u t  ob ser vat i on s  e l sewh er e a r e  shown b e l ow :  

1 99 1  UT R . A .  ( 1 95121 ) Dec l . m 1  Ob ser ver 
Mar . 1 2 . 48888 1 4  1 6  1 2 . 59 + 1 2  46 06 . 8  1 6 . 5 Shoema ker 

1 2 . 5 1 89 3  1 4  1 6  1 1 . 92 + 1 2  45 55 . 8  I!  

1 6 . 050 1 4  1 4 . 9 + 1 2  20 1 7  D i nt i n j an a  
1 6 . 70903 1 4  1 4  30 . 59 + 1 2  1 6  34 . 7 Mc Naught 

C .  S. Sh oema k er , E .  M. Shoema k er , and D. H. Levy < Pa l omar } .  



B .  D i n t i n j an a  and H .  M i k uz < Un i ver s i t y of L j ub l j an a > . 0 . 25-m f / 1 2 
t e l escop e .  1 5 "  c oma . T h r ee CCD f r ames show ex p ec t ed mot i on .  

R .  H .  McNaug h t  ( S i d i ng Sp r i ng } . Upp sa l a Sou t h er n  S c h m i d t  t e l esc op e .  
Poor f oc u s .  

B .  G .  Mar sden , Harva r d -Sm i t h son i an Cen ter f or Ast r op h y si c s ,  
n ot es t h at t h e  ob j ec t  i s  l oc at ed some 1 6  deg f r om t h e  nomi n a l  p r e­

d i c t i on f or P / H ar t l ey 1 ( 1 985 V I I >  on MPC 1 3045 . A c o r r ec t i on of 
Del t a ( T )  ap p r ox i ma te l y +20 d ay s  r ed u c es the r es i dua l s to n o  b et t er 
t h an 1 2 ' , and ther e i s  a d i f f er en t i a l r esi d u a l  of mor e t h an 1 "  
b et ween Mar . 1 2  and 1 6 .  However , t h e  c omet made a c l ose a p p r oa c h  
t o  J up i t er i n  1 988 Feb . , and a new l i n k ag e  b y  Mar sden e l i mi n at e s 
t h i s  d i scordance and sat i sf i es 1 5  observat i on s  1 985- 1 99 1  w i t h  mean 
r esi dua l 1 " . 1 .  The m i n i mum sep ar at i on f r om J u p i ter was 0 . 36 AU . 

Epoch = 1 985 J un e  24 . 0  ET 
T = 1 985 June 1 1 . 6526 ET Per i . 
e = 0 . 5 1 2079 Node 
q = 1 . 539774 AU 

a = 3 . 1 55786 AU 

I n c l . 

n = 0 . 1 758097 

E p o c h  = 1 99 1  May 
T 1 99 1  May 1 7 . 6839 ET 

24 . 0  
Per i . 
Node 
I n c l . 

e = 0 . 450686 
q = 1 .  8 1 8390 AU 

a = 3 . 3 1 029 1 AU 
I UAC5209 

1 99 1 k  P / NRKOS 

n = ill . 1 636458 

= 
= 
= 

p 

ET 
= 
= 
= 

p 

1 74 . 1 332 
4 0 . 3750 1 950 . 0 
24 . 9278 

= 5 . 606 year s 

1 78 . 7489 
38 . 2600 1 950 . 0 
25 . 720 1 

= 6 . 023 years 

On Mar . 1 7  An t on i n Mr k o s , l< l et Observator y , r ep or t ed h i s d i scovery of 
a r ap i d l y  mov i ng ob j ec t . F i l ms t a k en at Pal omar by E .  

a 

He l i n  et al . show t h e  ob j ec t  to be somewhat d i f f use , and Mr kos l at er 
descr i b ed t h e  ob j ect as d i f f use wi t h  c en t r a l  c on d en sat i on .  Avai l ­
ab l e  ob ser v at i on s :  

1 99 1  UT R . A .  < 1 950 ) Dec l . m 1  Ob ser ver 
Mar . 1 6 . 95628 1 2  44 29 . 36 2 47 07 . 9  1 5  Mr kos 

1 6 . 970 1 7  1 2  44 27 . 1 3  '"") 48 00 . 8  " .L. 
1 7 . 03753 1 2  44 1 6 .  1 2  2 52 20 . 0  1 5  " 

1 7 . 045 1 7  1 2  44 1 4 . 79 2 52 52 . 2  .. 
1 7 . 98406 1 --:;  4 1  43 . 03 3 53 58 . 3  If 

.L. 

1 7 . 99 1 70 1 2  4 1  4 1 . 72 3 54 28 . 3  I AUC 52 1 2  

I mp r ov ed orb i t al e l ements f r om MPC 1 808 1 : 

T = 1 99 1  Mar . 1 8 . 9902 E T  Per i . = 1 80 . 4239 

e = 0 . 550370 Nod e = 0 . 9778 1 950 . 0 
q = 1 . 408729 AU I n c l . = 3 1 . 3609 

= 3 . 1 33087 AU n = 0 . 1 77 7237 p = 5 . 546 year s I AUC 5248 

1 99 1 1  HEL IN-LAWRENCE 
E l ean or F .  Hel i n  and Kenneth J .  Lawr enc e  r ep or t  t h e i r d i sc over y 

of a c omet , as f o l l ows : 

1 99 1  UT R .  A .  < 1 950 ) Dec l . m 1  Ob server 
Mar . 1 7 . 40 1 9 1  1 3  "":!",.., _ _..._ 1 0 . 92 + 8 52 1 3 . 4 1 5  Hel i n  

1 7 . 42483 1 3  ""'!"'"") ·-•k. 08 . 94 + 8 52 1 5 . 7 11 

1 9 . 69248 1 3  29 1 9 . 55 + 8 56 4 1 . 2  1 5  McNau g h t  

I ) 



THE BRITISH ASTRONOMICAL ASSOCIATION:COMET SECTION 

SECTION NEWSLETTER 1992/1 

1992 JANUARY D.G.BUCZYNSI<I 

The past year has seen many discovsries of faint periodic comets, 
mainly by the active team at Palomar headed by the Shoemakers and 
David Levy. These discoveries are important as they add to the total 
number of objects to study. 

· ·  

It 1s however, a sobering thought that the comets discovered by this 
team are merely by products of a larger �rogramme to discover fast 
moving asteroids. One wonders how many comets would be discovered if 

? exclusive search for them were made. Th� search methods used in 
_nis programme seem straightforward, relying on traditional 

photographic procedures combined with simple stereoscopy.What could be 
easier-? Providing that you have access -to- ·a 48- inch Schmidt camera and 
hundreds of clear nights per:year.and a :tletermin'ation thdo thej 6b, 

I ' ' I '  1" 
then nothing! "'- · · 

: ...... {. 

Most of the comets discovered by this team remain faint and 
unobservable for observers with small to medium sized telescopes, 
however Comet Shoemaker-Levy 1991a1 holds out a little better promise. 
With perihelion occuring in July and the comet near the north 
celestial pole we should be in position to make a good number of 

observations of this comet. Indeed I propose that we make this comet 
our primary target during 1992. 

-,.�, .� -_. 

There has been concern voiced' o'f 1 ate, that comet.ary obser�;ati ons '
by 

amateurs in this co�ntry ar�
�

now at an all time low. This' coritrasts 
with the large number of cometary observations being submitted by 
European observers. Perhaps-we in the UK have j6st got out of the 
'lbit! Observers who decided to take a break from cometary 6bserving 

A ter- P /Hall ey in 1985/86 must nolo'l be "�·Jell rested". The time to get 
back to �-¥ork has now come! As a Section ¥Je must restablish 

'
an active 

observational base. This coming year gives us that opportunity. 

The value of visual and photographic observations of comets is a high 
now as it has E''.rer been. Due t.o the transitory nature of comets the 
observational windows ar-e very�limited and planning is required to 
ensur-e the best return for our efforts. Our coordinators Guy Hurst 
(visual) and Har-old Ridley (photographic) ar-e ready to r-ecieve your 

observations.Please contact them for advice regarding the Section's 
observing programmes.Indeed in the absence of the Director until March 
CAntartic duties) any general enquiries should be forwarded to Guy 

Hut-st. 



COMET ZANOTTA-BREWINGTON \1991g1) 

:Guy Hurst, Assistant Director of the Comet Section reports: 

lMauro Vittorio Zanotta, Milan, Italy has telexed details of his o1scovery of 

new comet on 1991 Dec 23 and, in response to an alert, confirmation was obtai 

by Martin Mobberley and Herman Mikuz: 

( 20121121) ( 195121} 

; 1991 Dec 23.84375UT 2121h 44.5m +19 1121' 2121h 42.2m +18 59 

23.8681216 2121 45.0 +19 05 20 4"' "7 L.. ' +18 54 

24.719 20 47.5 +18 48 20 45.2 +18 37 
24.740 2121 48.1 +18 45 20 45.8 +18 34 

iAdditional Notes: 

lMauro Zanotta (Milan, Italy) 121.15-m reflector. 

:Martin Nobberley <Cockfield, Bury St Edmunds, England} 

0.36-m reflector visual. x55, x 95. Coma diameter 4'. 
lHerman Mikuz <Slovenia, Yugoslavia). 
:0.2121-m reflector x4121. Coma diameter 4'7 DC 6. 

:Dense appro�-� 2' diameter central condensation. 

ml Observer 

9 Zanotta 

9 Zanotta 

9 Mobberley 

10 Nikuz 

!Brian Marsden, Central Bureau for Astronomical Telegrams, informs us that th 
new comet was independently found by H.J.Brewington of Cloudcroft, CN, USA: 

RA (201210> DEC ml Observer 
i1991 Dec 24.12847 20 47 +18.5 10 Brewington 

:The following preliminary elements have been obtained from the CBAT 
:computer Service: 

:T 1 '=192 Jan 31.8870 TDT lo'J 197.7191213 
:e 1.1.a001210000 0 255.101213121 } 201210.121 

:q 0.6442588 A.U. i 49.96385 
iSource: Positions are geocentric 

iThe following daily ephemeris was calculated using 
ideveloped 

m1 = 9.0 

Date 

I 19'=11 Dec ' 

29.0121 

30.00 
31.00 

:1992 Jan 
1.00 
2.00 

. .:: •• !ll!ll 
4. i2H2! 
5.0121 
6.0121 

7.00 
8.00 

9.00 
11.21.00 

by N.James: 

+ 5.0 log R + 

R.A. (20121121) 
h 

21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 

21 

m 

3.56 
7.39 

11 • 30 

15.28 
..: r::::J: 7-:r" l _, • .  J._) 

23.45 
'7"7 .65 ..... , 
31.93 
36.27 
4121.69 
45.18 
49.75 

54. 38 

0 

+17 

+16 
+16 

+15 

+15 
+14 
+14 
+13 
+12 
+12 
+11 
+10 
+10 

10.0 

Dec. 

1 . 6 
35. 0 

7. 4 

38.7 
8.7 

-::-r .s:::::" .._:; . � 

5.0 
31.0 
a::::-r _r 
.,J..J. 0 

18.5 
39.7 

59.1 
16.6 

log r 

R 

<AU/ 

1. 065 
1.052 
1. 039 

1.025 

1. 012 

0.999 
0.986 
0.973 
0.960 
0.947 
0.934 

0.921 
0.908 

r 
<AU) 

ill. '=?50 
0.936 
0.922 

121.91218 
0.894 
0.881 
0.867 
0.854 
0.841 
0.828 
0.816 
0.804 
0.792 

Elong 
0 

55.1 
54.6 
54.1 

53.7 
z=-:r .1""1 ..... J... . .:S • .£... 

52.7 
<="'? 7 � ...... .....:r. 

51.8 

51.3 
5121.8 

5121.3 
49.8 
49.3 

a computer program 

m1 1'"1otion 

"/hr P.A. 

8.9 151 116 
8.8 154 116 
8.7 158 116 

8.6 162 117 

8.5 166 117 

8.4 171 118 
8.3 " 7= 1.' .J 118 
8.3 1 7�=? 119 
8.2 184 119 
8.1 189 120 
8.0 193 121 
7.9 198 121 
7.8 203 1�'1 

.i.. -L-.L 

I ) 



' 
-'-

11 • 00 

12. \ZH21 
13.00 
14.00 

15.00 
16.00 
1 7.00 
18.00 
19.00 
20.00 
21.ial2l 
22.00 
23.00 
24.0121 
25.012l 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 

i 1992 Feb 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 

21 59.07 
3.83 

22 8.65 
22 13.54 
22 18.47 
22 23.46 

22 
22 
22 

23 

28.49 

33.57 
38.68 
43.82 
48.99 
54.18 
59.38 

4.59 
9.79 

14.99 
20.17 

30.46 
35.56 
4!21.61 

23 45.62 
23 50.58 
23 55.49 

0 0.33 
0 5.12 
Ill 9.84 
0 14.5!21 
0 19.09 
0 23.63 
0 28.09 
0 32.5Ql 

+9 32.1 
+8 45.6 
+7 56.9 
+7 5.9 
+6 12.6 
+5 16.9 
+4 18.7 
+3 18.ill 
+2 14.7 
+1 8.9 

+0 0.4 

-2 24.3 
-3 40.4 
-4 58.9 
-6 19.7 
-7 42.6 
-9 7.5 

-iill 34.2 

-12 
-13 32.1 

-15 2.9 
-16 34.4 
-18 6.5 
-19 39.0 
-21 11.4 
-22 43 .. 6 
-24 15.3 
-25 46.3 
-27 16.3 
-28 45.2 
-30 12.7 

0.896 

0.883 
0.871 
0.859 
0.848 
0.836 
0.825 
0.814 
0.804 
0.794 
0.784 
0.775 
0.766 
0. 758 I 
0.750 
0.743r 
0.7361 

0.730 
0.725 
0.720 
0.716 

0.712 
0.709 
!21.707 
0.705 
0.704 
0.703 
0.703 
ill.71Z14 
0.705 
0.7ill6 
0.708 

0.780 
0.769 
0.758 
0.747 
0.737 
0.727 
0.718 

0.709 
0.700 
0.692 
0.685 
0.678 
0.672 
0.666 
0.661 
0.656 
0.653 
121.65121 
121.647 
121.646 
0.645 

0.644 
0.645 
0.646 
0.648 
0.650 
0.653 
0.657 
0.662 
0.667 
0.673 
0.679 

48.8 

48.3 
47.8 
47.2 
46.7 

46.2 
45.7 

45.2 
44.7 
44.2 
43.8 
43.3 
42.9 
42.5 
42.1 
41.8 
41.5 
41.3 
41.1 
4121.9 
40.8 

40.8 
40.8 
40.9 
41.0 
41.2 
41.4 
41.7 
42.1 
42.5 
43.0 
43.5 

7.7 

7.6 
7 . 5 
7.4 
7.3 

7.2 
7.1 
7.1 
7.0 
6.9 
6.8 
6.8 
6.7 
6.6 
6.6 
6.5 
6.5 
6.4 
6.4 
6.4 
6.4 

6.4 
6.3 
6.3 
6.4 
6.4 
6.4 
6.4 
6.4 
6.5 
6.5 
6.6 

208 

214 
219 
224 
229 
235 
24121 
246 
251 
256 
261 
266 
270 
274 
278 
281 
284 
287 
289 
290 
291 

291 
290 
289 
287 
285 
282 
278 
274 
270 
265 
260 

123 

124 
of�C"' .L..O::...J 

125 
126 
1?7 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
137 
138 
139 
140 
141 

142 
142 
143 

144 
144 
145 
145 
146 
146 
147 
147 

�Recent observations received by electronic-mail from our group of 
��uropean observers : 
i ) 
!Date 

11991 Dec 26.78UT 
:1991 Dec 26.81UT 
i1991 Dec 28.73UT 
:1991 Dec 28.74UT 

m1 
9.3 
i�. 1 
9.8 

Coma dia Instrument Observer 
3' ill.15-m reflector A.Pereira 

2.5' 
4' 

0.15-m refl ector C.A.Silva 
0.20-m reflector H.Mikuz 
20x60 binoculars H.Mikuz 

<Portugal> 

(Portugal} 

\Yugoslavia> 
(Yugoslavia} 

lThe comet should be visible rather low in the northern sky during the 
:next few week s and is best observed as soon after dar k as possible. 

:Please submit your observations by post to: 
IGuy N Hurst, 
i16 Westm i nster Close, 

iBasingstoke, 

;Hants, 
; RG22 4PF� 

�or they can be submitted via: 
:UK.AC.RUTHERFORD.STARLINK.ASTROPHYSICS 

iFAX to (0256} 471074 



PHOTOORAPHIC COMET SEEKING ttcT. Hendrie 
I photographed my··first comet on 1952 ·Jan 16 with a Govermnent surplus 

f/5.6 aeroplane lens of 350mm (14 inches) focal length on a very priillitive 
home-made equatorial with only slow motions • That was comet P/Schaumasse 
then about 6 mag in the constellation Lynx. In those d�s 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 an old electric gramophone· motor through a tangent 
arm and screw • 

.About 1960 I borrowed· from the BAA a 125mm · (5 inch) refractor by Newton of 
Fleet Street, London built in 1880� This was of long focal· length, about 
f/17, and mounted on a cast iron German equatorial and- driven· by a Cooke 
weight powered clock. .Also ·about ·this ·time I started testing a rather 
faster lens covering a wider field than the f/5.6, a Wray-£/4.5 -wide,angle 
of 30CAom (12 inches) focal length. This was built into a-box camera· made 
to take whole plates 163 x 212n� (6.5 x 8.5 in) covering 30 x 40 degrees at 
each exposure. · 

· 

,, 

The camera was therefore about -500mm-·long lily 300mm square, too heavy:to 
mount anywhere but near the point of balance, but to mount it near the 
declination axis would have meant offsetting it a great deal in order' to 
avoid photographing the end of the refractor. The best solution seemed to 
be to revert to the 150Inm f/8 reflector, mounting the.:f/4.5 Wray above the 
re:flector-and thef/5.6 to.balance it below. The telescope was then.housed 
in a run-o:f:f wooden :building ).6 metres· (12 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 Wray lens was designed for wide-angle aerial photography and would have 
been used with 225mm· (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 110mm (4.5 inches) in diameter,while the rear element is large too. 
This gives a wide field with fUll illumination. 

I tried the lens out using HPJ plates and :found that with carefUl.focussing ) 
and squaring on it·gave good, small, hard star images. .Although the 
brighter stars off the axis were not circular but more diamond shaped they 
were very sharp. Bright stars 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 would be so great as to make the method inef:fective in practice. Having 
used a variety o:f lenses, including portrait lens€s and .Aero Ektars, I was 
well aware of the di:fficulties and was of much the same opinion mysel:f-, but I 
believed that it.might be worth experimenting further • 

.About this time Dr. Harsden suggested that I use the lens to search for the 
lost comet P/Temple-Tuttle 1866 1. . This was a very long shot, the chances 
of finding a new comet were probably greater, but it was worth trjing; one 
could find new comets at the same time 1 In 1962 the position of the comet in 
its orbit was so ill-de :fined 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 would probably be about the date of observation. 
Exposures made over 1962 to 1965 were unsuccessfUl (the comet was eventually 



) 

recovered by M.J. Beater at> the Boyden Observatocy close to the position 
predicted by Schubart after --linld.ng the observations· of 1366, 1699 and 
1 866. The comet passed perihelion on 1965 Apl 30. It was 16 mag at 
recovery-, much fainter than ·expected and well below the limit · of the Wrq 
lens.) Some fUrther search plates were taken in 1966/1967 when this lens 
made wa:y tempore..ril.y for a 1 OQnm aperture Cooke f/4 .5, with a narrower field 
but able to reach fainter comets. It could also be mounted on the 125mm 
refractor. 

This gives the backgrolUld to my experiments which failed to find any comets 
that were.bright enough for this lens, but did not miss· any either -so far as 
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 attempt when time· allows because as with visual comet 
seeking, given the right 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 m� 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 9onsider to be the best 
with the equipment available, and which I should use again. 

*********** 

The amateur astronomer, and no doubt many a professional, has to make use 
of such equipnent a$ comes to hand and this often falls far short of the 
ideal requirements. Clearly the sole use of a moderate siz& Schmid�-for 
comet seeking 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 of 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 o-

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 !'knew that none would cover even a quarter plate 
(81 x 1 06mm) although because of their simple construction they were very 
fast. A 175rom (7 inch) focal length Kodak Aero Ektar gave soft images at 
full aperture (f/2.5) even on the axis and would have had to be stopped down 
at least to :f/5.6 to have given reasonable images for this purpose. 
Elq>eriments with 300mm (12 inch) Ektars showed that they were unsuitable 
for the same reason, which was a pity because a 125mm aperture camera lens 
would have been ver,y useful for comet photography. 

The 300mm Wray on the other hand gave small hard images near the axis and 
while the images m�ay from the axis were increasingly deformed they all had 
a small sharp centre containing most of the light. At 15 degrees off the 
exis 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 
0.04mm, in quite good agreement with Whipple and Rubenstein's experimental 
value of 0.03mm for a system of about this focal length and !/ratio. 

Small, sharp star images are important for several reasons, the light is 
focussed on to a smaller area of emulsion and 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 mo:ro clearly from the stars, 
and comet-like objects o:f smaller diameter can be identified by inspection. 
Given good optics, adjustment and guiding, the size of star L�ages increases 
only slowly with focal length for small cameras. This leads on to the next 
point of plate scale. 

Plate scale is directly proportional to fo_cal 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 star images are about 0.04mm or about 25 arcsec 
across, while the same images with a 50mm focal length lens would be about 
the same linear size but about five times the angular size, say about 2 arcmin. 



Trials with an f/2.8 Tessar of 80mm focal length showed that 9 mag comets 
could be photographed in a few minutes and identified� but the images were 
small and difficult to pick out even when one knew where to look as a comet 
of. diameter 2 arcmin was little lar.ger than the fainter star i.magc:�s. 
There is, of course, more photograph not covered with star images with tne 
larger scale and less chance that the comet suspect will be involved w1 th 
the images of stars or other objects. 

Returning to the search for new comets, clearly it would be possible 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 
more cumbersome and expensive than the visual and if it is to be ·worthwhile 
its advantages must be exploited. Very few comets are discovered visually 
that are fainter than 10/10.5 ·mag 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 depand on the equipnent··available. 
In the 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 fo:nnat 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 :i.s 250mm (1 0 inches), m.inimum 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 af.ford 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 from the Sun. At thi� distance most periodic 
comets show fairly strong emission bands. of C2 at 4737 l and 5165 i in the 
green part of the spectrum.' Although the CN band at 388,3 �is often stronger, 
the Wray lens was lalown to absorb rather heavily at shorter wavelengths, so 
Kodak Oa-J plates were used. These recorded 12 mag galaxies in 15 minu tea. 
Exposures were usual.J¥ of 40 or 30 minutes. M3 only a single camera lens was 
available, double exposures were made on each plate, the second being half 
that of the first, i.e. 30 minutes folloWed by 15 minutes. The telescope 
was moved 3 arcmin in. RA between exposures. In practice it was found that 
the shorter exposure was long enough to confirm any suspect picked up with the 
longer exposure. 1my object without a twin was a fault. The shorter 
exposures were always made to 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 examined as soon after exposure as possible in case any 
suspects are found. To eliminate most suspects reference plates were taken 
on very good nights with longer exposures on the same plalie 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. 
rhese plates with double exposures were all checked very carefully for 
spurious objects and comet-like objects all of which were checked against 
the catalogues where there was any doubt about the identity of the object. 

Finding the celestial co-ordinates of objects on small scale plates is very 
time consuming. To overcome this difficulty two identical transparent grids 
were made from developed unexposed plates ruled with a fine point to give 
1200 roughly 1 degree squares. These were numbered along the edges, and objects 
were recorded giv"ing these co-ordinates. 

Plates were examined by placing side by side in front of a dif.fuse screen 
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. 



' ) 

Plates and grids were clamped together with small bulldog clips to obtain 
exact register. A powerful magnifier or eyepiece was used to examine in 
turn each square, all 1200 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 � 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. 
The Wray covered 1200 square degrees per hour of observation. 

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 awq from the horizon and pole. 

3. To reach 12 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 � comets are to be recovered. If plate checking , is not done 
really thoroughly it is probablY not worth bothering at all because with 
any system an amateur is likelY to be using the margin between success and 
failure is very small anyway. 

5. Areas bordering the Milky 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 quici� eliminated by 
comparison with the reference plates. The Wray showed the shapes of 

, ) 12 mag galaxies so that spirals at least could be eliminated at once. 

6. Photographic comet se'eking can be complementary to visual work if one 
concentrates on fainter comets. I would not recommend photograpny over 
visual comet seeking because of its added complexity, the time lag between 
finding a suspect and being able to check it out and the greater cost. But 
it is feasible with fairly small equipment if enough attention is paid to 
exploiting the advantages of the method rather than competing directly with 
most visual comet searchers. 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 very likely to see a faint comet in the tele.scope. 

7. However, anything that increases the number of comets discovered or 
discovers them earlier is worthwhile. Photography carefullY applied could 
do that. 

MICHAEL J. HENDRIE 
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P�OSPZCTB FOR 1992 

Scope of these Hates All comets lrnown to be at perihelion in 1992 
are included irrespective of brightness.Of the comets with earlier 
perihelia, only those of possible observational interest to us are 
mentioned.The general limit of our magnitude range is taken to be 
12 - 14, according to instrumentation and circumstances .rl'he vie\·rooint 
is that of northern hemisphere observers in latitudes 300- 600. -

General [iost of the cocets inherited fron 19g1 will be on the wav out 
and fading, but two are quite promising: Helin-La'.vrence,19911, ':T�lich 
will be a southern object fairly bright at perihelion, and Shoemaker­
Levy, 1991 a1 , 1·1hich promises to be quite bright in June-July, Hell 
placed in the northern sky.However, long-range forecasts of the bright­
ness of long-period comets are notoriously rislcy. 
The returning short-period comets are a pretty dismal lot, either 
through intrinsic faintness or unfavourable circumstances; even 
P /Chernykh, I·Jhich 1.-Tas doing quite nicely, has fallen apart. 

?/Schwassmann-�achmann 1 During the first quarter of the year this 
annual comet ':!ill move slm·Tly through the northeastern part of Aries 
until it enters the twilight zone, from 1·1hich it emerc;es in late July. 
It will then retrograde through southern Auriga till the end of the 
year, 1vhen it 'Hill be well-placed and at its quiescent brightest. It 
has been less active in 1991, the only reported outbursts being in 
August and September when it reached its disturbed maximum of 12th mag. 
The only way to be sure of not nissing these··unpredictable surges is 
to keep the comet under regular surveillance, taking a look at the 
ephemeris position 1-1henever the opl;ortu_YJ.i ty arises. 

P/Le�r, 1991q Though not rivalling its long-period namesru�e 1990c,this 
comet has been reasonably bright at 8� mag. in June-July, but fading 
no1:1 and starting 1992 nearer 14th, still reluctant to leave the morning 
sky, but at least getting into northeastern Cancer.Its period of about 
50 years meru1s that many of us vJill never see it again. 

P/Hartley 2, 1991t Thought at first to be a new discovery by Kryachko, 
the object 1vas identified by i1akano as ?/Hartley 2, nearly six days 
early and \·Jell off the ephemeris.Having reached 8th magnitude in the 
autumn, though obstinately keeping in the early morning slC"J, it has 
since faded slowly, but ':!ill be \·li th us for a ':lhile in 1992, fading 
from 12th mag. as it ooves through Sextans. 

? /.1irtanen, 1991 s .Another of the little group o� comets infesting the 
morning s�J, this object reached 10th magnitude in late 0eptember,t�us 
exceeding expectations and sugr;esting that ':le should reviss our ideas 
about its normal brightness, remembering its good perform��ce in 1986. 
At the beginning of '1992 it '.·Iill oe in mid-Virgo, '12th magnitude an.d 
fading. 

P/Shoemaker-Levy 6, 1991b1 ·:L'he multiplicity of comets bearin5 the n3.:nes 
of these indefatigable discoverers makes it essential to refer to 1;h9 
numerical designations in order to avoid confusion.This one,found on 
'1991 �:ov.7 in ?isces, was 13th mag. and had a 1' tail. It has since ·oe3n 
reported visually at 10th mag.,indicating a ]Ost-perihelion flg_re.��is 
may explain �hy the ccmet �as not discovered early in Octooer, �hen it 
made a close approach to the �arth.Ranid fa.din0 ·:Iill brins the r:::J.f"�!li ":ude 
down to 14 - 15 at the be3innin8 of 1992, �hen the comet �ill be in 
�riangulum, movin� on into Andromeda. 

P/ffaye,'1991n Making one of its most favourable apparitions, this co�et 
has kept more sociable hours and has beon very �idely observed.At '1G�h 
oacnitude in October,it had a nice little tail, visually about 20' �ut 
oore than 10 re!}orted by CCD observers. :/ell placed in Cetus at 1;he ;:;tart 
of '1992, it rnoves slmvly East and l:orth, fading from 12th to "JLJ-th r:w.;. 
by tho end of �arch. 



Shoemaker-LeE!, 1291d Discovered on 1991 Jan.22, this rather distant 
object with �gh �nclination just scrapes into a 1991 perihelion.From 
its original 15th mag. it has brightened slowly to its present 12, and 
will start 1992 at about 11i.It fades slowly to 14th magnitude by the 
end of September, as it moves from I-Iercules into Cygnus and dm'in the 
�1ilky �vay into Sagitta. 

Helin-La\'l!'ence 1 911 First of the comets lrnO\m to be at perihelion in 
1 2, th�s object, d�scovered in 1991 March, has been observed at 13th-
14th mag. -during April, l;mt brightens rapidly during the latter part o:f 
1991 and starts the New Year at 8i.It \'lill, how·ever, be a southern 
hemisphere object, about 100 from the south celestial pole, moving 
rapidly north\vards tovmrds the Sun, passing about 250 south of it in 
April. It fades slmvly, and \vhan in June it reaches northern declination 
in Cetus, it vlill still be 12th magnitude, :fading to 14th by mid-:�ov. 

P/Chernykh, 1991o r·1aking its first return since discovery in 1978, this 
comet \'/as recovered in 1991 June, \vith the indicated T 2.4 days early. 
All \vent well for a \'lhile, and 12th magnitude \'ias reached at the . end o:f 
August.Then disaster struck and the comet was reported on Sept.15 - 16 
as having split into two components, both of which \·/ere very faint -
Nould R magnitudes of 16.1 & 19.1 .Little has been reported since then .. 
except that the components have separated further, and that the faintf l 
one is unlikely to survive perihelion. 

Helin-Alu, 1991r This is a very distant object, \vith q not far inside 
the orbit o:f Jupiter, and it is correspondingly faint.3ven at its closes 
to us at the end o:f June it \vill only be 15th - 16th magnitude, though 
not too badly placed in Sagitta, but the Hilky .vay together ':Ti th 
solsticial twilight will make things more difficult. 

P /KO\·lal 1, 1991 i Discovered in 1977, this comet has an interesting orbit 
with q=4o7 A.U. and e= 0.23, the period being 15 years.The prediction 
for its :first return \'/as uncertain by two weeks either v-ray,_ but •11hen_ 
the comet was recovered __ 'by Scotti. on .1_991. Jeb.21, it � .. 1as 3° off the 
ephemeris and the indicated correction to T \vas -94 days! 
The comet \•lill be o:f mainly professional interest, as it is unlikely to 
be brighter than 17i mag. v1hen at its best in April 1992, though \•/ell­
placed near' Spica. 
Future development o:f the orbit takes the form o:f a progressive expan­
sion of e & a, q not changing much, though the angular elements are 
drastically altered. 

P/Giacobini-Zinner, 1991m This comet has t\vo claims to fame: it is­
the parent of the Giacobinid (October Draconid) meteor stream, ':Thicli 
gave major displays in 1933 8� 1946, and it \tas the first comet to be 
encountered by a spacecraft - the ICE (ISEE) satellite in 1985. 
Unfortunately this is one of the least favourable apparitions possible; 
in similar circumstances the comet was completely missed in 1953, 
but happily it vms recovered on 1991 Feb.16 at 22nd magnitude.Perihelion 
occurs in 1992 at the opposite side of the Sun from the Earth, and the 
elongation is too small for observation until August, when the magnitude 
'/Jill be only 15, fading to 16i by the end of the year, v1hile the comet 
moves south•:mrds through Hydra. 
Prospects for a meteor display are equally gloomy - the Earth \·lill. be 
at �he descending node 173 days after the comet. · 

l1Ici:TauG'ht-Russell 1 1v This is a distant and faint object, discovered 
at S�d�ng Spr�ng on· 1 91 Aug.3 • It remains in the sou:thern sky all 
the year, brightening slightly :from 16� mag. to 15� in day, and sinking 
back to 16� in December. 



P/Tsuchinshan 2 This is one of a pair of comets discovered at Purple · 
Nountain Observatory, Nanking, in 1965.Never very bright, it will be 
around 15th magnitude during the first half of the year, fading to 
17th by the end of 1992.Throughout the year it moves steadily eastwards 
and southwards, beginning in Aries and ending in southern Hydr�.· 
The other member of the pair, Tsuchinshan 1 , 1991 c1 , \IT as recovered on 
1991 Nov.8 at mag.17 - 18.It may reach 14th mag. in 1991 December, 
moving southeastwards in Virgo and fading. 

P(Grigg-Skjellerup This intrinsically faint comet has an interesting 
h1story; lost for thnee revolutions after its 1902 discovery, it was 
rediscovered in 192�.Since then it has been well observed, and has been 
traced back to an 1808 observation made by Pons. 
The orbit is somewhat chaotic 01.11ing to encounters with Jupiter, the one 
in 1820 reversing the nodes.A slow increase of q has resulted in the 
present situation in which the orbit almost grazes that of the Earth 
at the node, the separation being only Oo01 AU and the line of apsides 
being only Oo7o distant.Two consequences follow from this configuration: 
the comet could make a very close approach to the Earth, \\Then it v10uld 
be about 3rd magnitude and moving across :the sky faster then IRAS-Araki­
Alcock did in 1983.The second.consequence is the possibility of a meteor 
shmver, and in 1977 a respectable 40 meteors per hour \ITere seen coming 
from the expected radiant in Puppis. 
The 1992 apparition is quite unfavourable;during the year the comet 
moves from Eridanus through Virgo and into Aquila, keeping close to the 
celestial equator.It reaches its brightest in late July, when it will 
be 13th - 14th magnitude, lm11 in the western sky. 
Finally, P/Grigg-Skjellerup is scheduled to join the select band of 
comets investigated by spacecraft, for Giotto is being directed to an 
encounter on 1992 July 10.In this connection an appeal for prompt and 
precise astrometry has been made, and a special catalogue of reference 
stars produced. 

Shoemaker-Levy,1991a1 This is one of the brighter prospects for 1992. 
It is always difficult to judge from the early photographic results 
what the eventual visual brightness will be, but using the only data 
available the prognosis is 6 - 7 mag. at perihelion in July.The comet 
will be well placed in the evening sky, moving rapidly from Cassiopia 
through Camelopardalis into Ursa Major, passing about 13°South of 
Polaris.By September it �tlill have faded to 9 -10 mag., \'fell down in 
Corvus and too close to the Sun for observation. 

P/Smirnova-Chernykh The small eccentricity (0.147) of the orbit of this 
faint comet enables it to be observed at aphelion, and it is not given 
a provisional designation.Close encounters ',·lith Jupiter in 1955 and 
1963 changed the orbit drastically and led to the subsequent discovery 
in 1975. Nakano later showed the comet to be identical to an object 
previously designated as a minor planet (1967EU).Never bright at the 
best of times, the comet remains at 20 - 21st magnitude throughout 
the year. 
Hext century, in 2019 and again in 2073-2080, the comet will experience 
temporary satellite capture by Jupiter. 

P/Shoemaker 2 Intrinsically this is a very faint comet, and although 
this apparition is only moderately unfavourable, the magnitude is' 
unlikely to be better than 15-�. In July and August the comet will' ·r!love 
from Cetus into Taurus, in the morning sky. 
Ap�rt from a slow increase of inclination, the orbit remains stable 
in other respects. 

. . 



P/DuToit-Hartley Discovered in 1945, this comet was lost for the next 
six revolutions until rediscovered in 1982, when it was found to have 
split into two components.Only the fainter one survived, and was 
recovered in 1986 at 19th mag. The present apparition is unfavourable, 
the comet being extremely faint during the first five months o� the 
year, and at too small elongation for observation during the remainder. 

P /\volf During its discovery apparition in 1884 this comet \'las fairly 
bright, magnitudes from 6 to 8 being recorded; in 1891 the magnitude 
again reached 8oSince then a rapid progressive decline has occurred, 
and since 1925 nothing better than 18th magnitude has been reported. 
Close approaches to Jupiter are responsible for these changing fortunes. 
In 1875 a \'/as reduced from 2.7 AU to 1.6, and in 1922 q was restored 
to 2o4 AU. Future years will see a steady increase of q, probably 
removing the comet from observational range.The present apparition 
t1ffers no better than 17th magnitude in Sept. - Oct., \'/hen the comet 
will be well placed in Pisces. 

P/Daniel This is another comet that has fallen on hard times after a 
promising start.An approach to Jupiter in 1901 reduced q from 1.52 to 
1.36 AU, and the very favourable apparition of 1909 led to discovery 
as a 9th magnitude object .The next three perihelia \'/ere unfavourable 
and the comet was not recovered until 1937, by \'lhich time another 
joust with Jupiter had increased q to 1.54 AUand at that and the 
following apparition it was seen at 12 - 13th mag. All subsequent 
returns have been poorly timed and brightness has been in the 15 - 20 
mag. range.The present appearance is no exception, with maximum 
brightness around 17 - 18 mag. \V"hen in late summer the comet \'fill be 
in the early morning sky in Gemini. 
A further encounter 1.<Tith Jupiter will make things worse and possibly 
lead to loss of the comet, as the outward trend of q vlill continue. 
from 1995 onwards. 

P/Schuster Discovered in 1977 at La Silla, the cometary natUre of 
this object was in doubt until it developed a 1 '  tail - in fact it 
had been recorded earlier as an asteroid.Circumstances were fairly 
good and it reached 15-a- magnitude.The follcn'ling return was poor and 
the comet was missed, but this time is similar to 1977 and16th mag. 
may be reached in the autumn when it v1ill be in Gemini in the morning 
sky. 
Future orbital changes will be slow and of a minor nature. 

P/Giclas Discovered at Lowell in 1978, this comet reached 15� magnitud� 
at its brightest.At the slightly less favourable apparition of 1985, 
visual magnitudes of 13� were recorded.This is another instance of the 
disparity bet\V"een photographic and visual magnitudes, \'lhich often 
amounts to two or more magnitudes, even though the former are given 
as 'total ' rather than 'nuclear' Cm1 rather than m2). 
The present return is a little less favourable than that of 1985, but 
\•le may hope for 14th mag. when the comet is in Taurus in late summer. 
The orbit is fairly stable until 2300 AD, \'/hen a tangle •.'li th Jupiter 
will shift it right outside that of the planet. 

P /Singer-Bre\'rster A close approach to Jupiter in 1976 was probabl;y 
responsible for the discovery of this comet a decade later, but �ven 
so it is still a faint and distant object.Given this year's unfavourablE 
return there seems little prospect of the comet being brighter than 
18th magnitude, and as such it v1ill be of little concern to users of 
modest instruments. 

.. 
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P/S\vift-Tuttle ,1862III and Kegler (or Kor;ler), 1737II 

P /S\vift-Tuttle was the first comet to be shmm to be associated with a 
meteor shower - the Perseidsoit was a fine object in its mvn right, 
second magnitude with a 30° tail. It also exhibited an anti-tail-· and 
considerable jet activity.The indicated orbital period was 120 years, 
which would have resulted in a 1982 return.'rhe strong Perseid shower 
of 1980 raised speculation that the parent comet was not far off, but 
later displays were back to normal and the comet \vas not recovered. 
It has long been thought that a comet observed from Peking by Kegler 
in 1737 might have been the previous apparition of that of 1862.0nly 
eight observations over a seven-day arc \vere obtained, and treatment 
of them by Hind in 1874 and f·'Iarsden in 1973 ;yielded elements roughly 
similar to those of the \vell-observed 1862 object, \·Ti th the notable 
exception of the inclinations, vThich \vere 63° and 1130 respectively, 
corresponding to direct and retrograde motion.Ho'.vever, ignoring this 
slight difference, the general position was consistent with the proposed 
identity. 
Assuming that the identification is correct leads to a prediction of 
T = 1992 Hovember 26, give or take a couple of months. The orbit of 
P /S\vift-Tuttle is remarkably stable gravi tationally, and deviation 
from formal prediction \vould be due to non-gravitational forces, \vhich 
are probably quite strong in this case owing to the active nature of 
the comet. 
If the comet does indeed return to perihelion in 1992/3, all \·Till 
hinge on the date, for the uncertainty encompasses all scenarios from 
the spectacular to the disappointing.:.Je can only 'wait and see' (or 
wait and not see), aa recovery will entail systematic searching v1i th 
\vide-field instruments along the predicted track. 
Although controversy has attended the discussion of the 1991 return 
of the Perseids, two facts emerge as beyond reasonable doubt: the 
maximum \·.ras stronger than normal, and the proportion of very bright 
meteors was unusually high.Whether or hot this is related to an 
imminent return of the parent comet, only time '.-Till tell a 

Elements from IAUC 5330, 1991 August 28. 

T = 1992 Nov.25.85,c.v=1530.05,12... = 1380.74, i = 113°a45,q = 0.9582 AU, 
e = 0.9633. 

P/Gale This comet has been living dangerously for the past two centurieE 
making numerous encounters not only i·Ti th Jupiter but '.vi th Saturn too, 
that of 1798 1.'1ith the latter being unique at a distance of only 0.17 AU, 
'dhile even closer approaches to Jupiter occurred in 1801 e� 1917. In 
spite of all this, only the an0ular elements have been strongly affected 
q and e remaining fairly stable.The apparitions of 1927 and 1938 were 
the only favourable ones this century and the comet has not been seen 
since the latter date.At discovery the magnitude was 8, and in 1938 a 
brief outburst was noted at 8�, the comet being more diffuse than 
previously, but all subsequent attempts to recover the comet have failed 
There is little chance of success this time, as the circumsta:..r1ces could 
hardly be 'dorse, perihelion occurring close to superior conjunction • 

.fi th only '18th magnitude indicated, this one ·:!ill be of purely aca.demic 
interest to us. 

' ) 
) 



T\'IO of the 1993 comets should be available to us in the latter part of 
1992. 

P/Ciffreo This was discovered in 1985 not far from P/Halley, and night 
have received more attention had we not been preoccupied with the lattero 
The present return is moderately favourable but the comet never gets 
closer than 1 AU to us and will remain in the 13 - 14 magnitude range 
from 1992 September until 1993 February, moving northeast from near 
Delta Aquarii into Aries. 

P/Schaumasse Some of us will remember the optimum apparition of 1952 
when this comet attained naked-eye brightness at 5 - 6th magnitude.Hot 
so good this time, but from 1992 September until 1993 l·Iarch it should 
brighten from 14th to 8� mag. as it moves slm·rly back and forth near 
the Hyades. 

Sources 

Carusi,A.,Kresak,L.,Perozzi,E., & Valsecchi,G.B., Long-Term Evolution 
of Short-Period Comets, Bristol, 1985 
Belyaev,N. ,Kresak,L. ,Pittich,E.N., & Pushkarev,A.N., Catalogue of 
Short-Period Comets, Bratislave, 1986 
l'�Iarsden,B.G., Catalogue of C ometary Orbits ,S.A.O., 1986 
:t-1arsden,B.G., Annual Reports on Comets, Q.J.R.A.S. 
Porter,J.G., Comets and Heteor Streams, London, 1952 
Porter,J.G., Catalogue of Cometary Orbits, London, 1960 
Kronk,G.�l., C omets - A Descriptive Catalogue, Hillside, 1984 
Vsekhsvyatskii, S.K., Physical Characteristics of Comets,Jerusalem,1964 
Wilkening,L., (Ed.), Comets, Tucson, 1982 
D.K.Yeomans, The Giacobini-Zinner Handbook, Pasadena, 1985 
Handbook of the B.A.A., 1991 & 1992 · 

B.A.A.Circulars, Ed.D.Miles. 
IAU Circulars & Hinor Planet Circulars, B.Harsden, D.Green & G.�'lilliams 
Hurst,G.M., The Astronomer 

Thanks are due to S.i·I.Hilbourn, I·J!.J.Hendrie & D.G.Buczynski for 
providing data in connection with these notes. 

H.B.Ridley, 
Eastfield Observatory. 
1991, November 30 
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Comets in 1992 

Comet 

P/Schwassmann-
1,-Jachmann 1 

P/Levy 
P/Tsuchinshan 1 
P/I-Iartley 2 
P /'•·Jirtanen 
?/Shoemaker-Levy 6 
P /Faye 
)hoemaker-Levy 

He lin-Lm'II'enc e 
P/Chernykh 
Helin-Alu 
P/Kowal 1 
P/Giacobini-Zinner 
HcHaught-Russell 
P/Tsuchinshan 2 
P/Grigg-Skjellerup 
Shoemaker-Levy 
P/Smirnova-Chernykh 
P/Shoemaker 2 
P/DuToit-Eartley 
) /\volf 
P/Daniel 
P/Schuster 

Prov. 
desig. 

1991q 
1991C1 
1991t 
1991s 
1991b1 
1991n 
1991d 

19911 
1991o 
1991r 
1991i 

·1991m 
1991v 

P/Giclas 
P/Singer-Brewster 
P/Swift-Tuttle (Kegler?) 
P/Gale 

T 
r<Iag. 

1989 
Oct.26.7 18 (12) 

1991 
July 8.2 14 
Aug.30.5 14-15 
Sept.11.7 11-12 
Sept.20.7 12-13 
Oct.13.9 14-15 
I\ov.16.2 11 
Dec.31.2 11-12 

1992 
Jan.20.3 8-9 
Jan.25.4 ? 

Feb.20.1 15-16 
I-1ar.1 0.4 17-18 
Apr.13.2 14-15 
Hay 3.3 15-16 
Nay 20.1 
July22.1 
July23.8 
Aug. 5.9 
Aug. 6.9 

14-15 
13-14 

6-7 
20 

15-16 

Brightest 
Month Elong. 

Dec. 170H 

Jan. 165�1 
Jan. 60'-'1 
Jan. 130:'1 
Jan. 95\1 
Jan. 130E 
Jan. 
Jan. 

Jan. 
Jan. 
June 
Apr. 
Aug. 
Nay 
Jan • 

• 

July 
July 
Feb. 
Aug. 

903 
70N 

60SE 
70� 

130':1 
180 

35'd 
75S 

115E 
45E 
50E 

165E 
75'd 

Noon 
New Full 

Jan. 4 

Jan.19 
Feb. 3 

Feb.18 
Har. 4 

Har.18 
Apr. 3 

Ap.r.17 

hay 2 
Hay 16 

June 1 
June15 

June30 
July14 

July29 
Aug.13 

Aug.28 
3ep.12 

Sepo 26 
Aug.27.6 18 Sep. 
Aug.28.1 16-17 Oct. 

Sep. 1.7 17-18 Oct. 

25E Oct.11 

Sep. 6.4 16 Oct. 
Sep.13.1 14 �ov. 
Oct.28.2 18 Apr. 

Nov.26 ? ? ? 

Dec.18.2 18 Aug. 
1993 

Jan.22. 5 13 lTov. 

180 Cct.25 
65�'/ nov .10 
95::1 Eov.24 

160W Dec. 9 
75:C: Dec.24 

? 
353 

120E 

� ,i 

P/Ciffr�o 
P/Schaumasse Mar. 4.1 10 Dec. 160S (8i in19932eb.) 

�lonDations are for approx. mid-month, and are rounded to nearest 5o. 



Short-Period Comets at Perihelion in 1993 

P/Comet T q p Previous A:Q:Qaritions 
1993 A.U. yrs N First Last 

-·· 

Ciffreo Jan.22.48 1.71 7.23 1 1985XVI 

Ho well Feb.26.10 1.41 5.58 2 1981X 1987VI 

Schaumasse Nar. 4.10 1.20 8.22 8 1911VII 1984XXII 

Forbes fvlar.14.63 1.45 6.13 7 192911 1987I 

Holmes Apr.10.75 2.18 7.09 7 1892III 1986V 

vaisala 1 Apr.29.18 1.78 10.78 5 1939IV 1982V 

Lovas 2 June 2.40 1.46 6.76 1 1986XIII 

lviseman-Skiff June 4.39 1.51 6.53 1 1986XV 

Slaughter-Burnham June22.43 2.54 11.59 3 1958VI 1981"rYTI' A --- ..:.. 

Urata-Niijima July13.33 1.46 6.64 1 1986XVI 

Ashbrook-Jackson July14.05 2.32 7.49 6 1948IX 198611 

Gehrels 3 July25.42 3.43 8.11 2 1977VII 19851V 

Neujmin 3 Nov.13.04 2.00 10.63 3 1929III 1972IV 

Shajn-Shaldach Nov.15.98 2.34 7.49 4 •  1949VI 1986X 

':Jest-Kohoutek- Dec.25.31 1.58 6.41 3 1975IV 1987XV 
Ikemura 

N = Eumber of previously observed apparitions. 

Complete precise orbital elements for any of these comets are availabll ) 
on request. 



COMET NEWS FROM THE I AUC ' s  5249-5426 
************************************* 
D I SCOVER I ES , RECOVER I ES , ELEMENTS ETC . 

1 99 1 e  P / SHOEMAKER-LEVY 3 

I mproved orb i t al e l ements f r om 2 1  ob servat i on s  Feb . 7 - Apr . 1 5  

T= 1 990 Dec . 26 . 7758 
e=0 . 248508 
q=2 . 8 1 4337 AU 
a=3 . 744999 AU 
p=7 . 247 years 

·, 
I l-. .  �t 5249 

Per i . = 1 85 . 201Z12 
Node . =302 . 9 1 69 < 1 950 . 0 > 
I n c l . =  4 . 9820 

n =0 . 1 35996 1 

1 99 1 f  P /SHOEMAKER-LEVY 4 
Orb i tal el ements f r om MPC 1 808 1 : 
T= 1 990 Jul y 1 4 . 543 1  Per i . =302 . 2295 
e=0 . 422300 Node = 1 5 1 . 4066 ( 1 950 . 0 )  
q=2 . 0 1 7506 A U  I n c l . =8 . 4785 
a=3 . 4923 1 0  AU n =0 . 1 5 1 0202 
p=6 . 526 years 

I AUC 5260 

1 99 1 n  P / COMET FAYE 
On Oct 1 0  D . Rab i nowi tz , usi n g  the Spacewat ch t e l escope at K i t t  Peak , detected a 
ver y di f f use band of l i g h t , some 1 ' -2 ' wi de and 2 deg l ong , ex t end i ng beyond t h (  

f i e l d  of v i ew o f  t h e  sc an . J . Scot t i  c onf i rmed the b an d  wi th t h e  same tel escope 
the f o l l owi n g  n i ght and noted t h at b and cou l d b e  t r aced to the head of P/Faye , 
e )f or } 1 0  d eg ; the b and h ad a uni f or m  wi dth of about 2 ' .  Th e earth cr ossed t h ;  

� i ane of t h e  comet ' s  or b i t  o n  Oc t 1 3 . 3 ET . 

I AUC 5366 

1 99 1 o  P/ CHERNYKH 
J . V . Scot t i , Lun ar and P l anet ary Labor at ory , rep or t s  the r ecovery of t h i s comet on 
Spacewat c h  i mages b y  h i msel f an d D . Rab i nowi tz . On J une 1 0 . 460 there was a coma a1 
out 8 mi nutes acr oss and a f a i n t t a i l ex ten d i ng more t h an 8 "  i n  p a  252 deg . The 
i nd i cated c orr ect i on to the p r ed i ct i on on MPC 1 4592 ( ephemer i s  on MPC 1 784 1 > i s  
del t a  T= -2 . 4  days . 

I mpr oved orb i t al el ement s  f r om 240 obser vat i ons 1 977- 1 99 1 : 
Epoch= 1 992 J an . 1 9 . 0  ET 
T= 1 992 J an . 25 . 44 1 7  Per i . =263 . 1 948 
e=0 . 593637 
q=2 . 356269 AU 
a=5 . 798435 AU 
p = 1 3 . 963 year s 

I AUC 5285 

Node = 1 29 . 7432 ( 1 950 . 0 )  
I n c l . =5 . 08 2 1  

n =0 . 070589 1 

J . Luu , Harvard Smi t h son i an Cent er f or Astrophys i c s ;  and D . Jewi t t , I n st i tute f or A 

t r onomy , Un i ver s i ty of Hawai i ,  c ommun i c at e :  " l-le h ave d i scover ed that P / Chernykh 
'""' 



has sp l i t .  Observat i on s  w i th the 2 . 4-m tel escope of the Mi c h i g an -Dartmout h-M I T  1 

b ser vatory on Sept . 1 5  and 1 6  show t h at the sec ondary n uc l eus i s  separ ated f r om 
the p r i mar y by 56 " . 6  +/-0" . 7  i n  p . a . 7 1  +/- 1 deg . Both the p r i mary and second� 
y ob j ec t s  app ear ex tended . The Moul d R mag n i tudes of the p r i mary and secondary 
re 1 6 . 1 and 1 9 . 1 ,  respect i vel y ,  measured wi t h i n an 1 1 " . 7  d i ameter d i aphr am. Hei · 
h er separat i on nor the d i f f erence i n  mag n i tudes c h anged between n i g ht s . " 

-

I AUC 5347 

Fur ther ob servat i on s  of the sp l i tt i ng of the nucl eus ( c f . I AUC 
: 5347 > have been rep or t ed by S. M. Lar son ( Sept . 7 ,  9 ,  Oct . 7 ,  8 > , 
l J .  V .  Scot t i  and T .  Gehrel s ( Sep t . 1 7 ,  Oct . 2 ,  1 5 ,  16 , Nov . 5 ) , J .  

Luu an d D .  J ewi tt < Oct . 4-6 > , and R .  H .  McNaught ( Oct . 5 ) . 
Z .  Sek an i na ,  J et Propul s i on Laborator y , Cal i f orn i a I n st i t ut e  of 

Tec hnol og y , r ep or t s : " A  sol ut i on based on 29 p os i t i onal observat i on s  
o f  t h e  t w o  nuc l ei between Sep t .  7 and Nov . 5 i nd i cates t h at t h e  com­
p an i on ( th e  f a i nter nuc l eu s >  sep ar ated f r om the p r i mary at 3 . 3 AU 
f r om t h e  sun , on 1 99 1  Apr . 1 4 . 7 + / - 4 . 1 UT . The separ ati on vel oc i ty � 
i s  f ound t o  be h i gher t h an that f or any other sp l i t  c omet : 1 5 . 00 + / -

: 0 . 93 m / s  a l on g the rad i us vector i n  t h e  d i r ect i on of the sun , 0 . 60 
l + /- 0 . 1 5  m / s i n  the d i r ec t i on per p end i cul ar to the r ad i us and t oward 
l t he d i rect i on f r om wh i c h the comet has come , and 0 . 23 + / - 0 . 03 m / s  
l i n t h e  d i r ect i on of t h e  c omet ' s  north or b i t a l  pol e .  The sec ond ary 
: has been sub j ected t o  a d i f f er en t i a l nongrav i t at i ona l  dec e l er at i on 

of 1 89 +/- 1 7  un i t s of 1 0E-5 so l ar att r act i on and , i n  t h e  t ermi nol o­
gy i ntroduced el sewhere f or t h e  sp l i t  c omet s ( Se k an i na 1 982 , i n  Com­
et s ,  ed . L .  L .  W i l keni n g , Un i v .  Ar i z on a , p .  25 1 ) , i t  r epresen t s  a 
mi n or comp an i on .  The sol ut i on sat i sf i es the ob ser vat i on s  w i t h  a 
mean resi dual of + / - 0 " . 33 .  The corr e l at i on between t h e  decel er a­
t i on and the endur ance that app l i es to most other sp l i t  c omet s sug ­
gest s t h at the compan i on shou l d d i sapp ear short l y .  The ephemer i s 
shows no maj or c h ange i n  the con f i gurat i on unt i l around p er i hel i on ,  
by wh i ch t i me the probab i l i t y of the c omp an i on ' s sur v i val i s  v i rtu­
al l y  n i l . "  

I AUC 539 1 ) 
', j J  

1 99 1 p  P/ SHOEMAI<ER 1 
P . M . K i l mar t i n ,  Mount J oh n  Observator y , r ep or t s  that t h i s comet has been r ecovere• 

by A . C . G i l more and hersel f .  The i mages are d i f f use , and the l ast one i s  very W• 
ak . The i n d i cated cor r ect i on to the p r ed i c t i on on MPC 1 3046 ( ep h emer i s on MPC 1 
27 1 > i s  del t a  T= -0 . 6  d ay .  

I mproved or b i t a l  el ements f r om ob servat i on s  1 984- 1 99 1 : 
Epoch = 1 99 1  Dec . 1 0 . 0 ET 
T= 1 99 1  Dec . 1 8 . 2230 Per i . =  1 8 . 7733 
e=0 . 470347 Node = 339 . 2496 ( 1 950 . 0 > 
q= 1 . 985757 AU 
a=3 . 749 1 62 AU 
p = 7 . 259 year s 

I AUC 5286 

1 99 1 q  LEVY 

I n c l . =  26 . 2367 
n = 0 . 1 357697 

Davi d . H . Levy , Tucson , AZ ,  rep or t s  h i s d i scovery of a comet wi t h  a 0 . 4 1 m  f /5 ref l e< 
t or , as g i ven bel ow .  The ob j ect i s  spmewhat conden sed wi t h  a 3 '  coma and no evi d· 
nee of t ai l .  



1 99 1  UT 
June 1 4 . 448 

1 4 . 465 

I AUC 529 1 

RA < 1 950 > DECL . 
1 . 42 . 2 
1 42 . 4  

+ 1 3  3 2  
+ 1 3  3 4  

m 1  
8 

Orb i t a l computat i on s  show t h at t h i s c omet h as a r evol ut i on per i od 
: of some 35-60 year s and t h at when p er i hel i on passage i s  i n  September a c l ose ap 

p r each t o  t h e  ear th i s  possi b l e .  S .  Nakan o  and D .  W .  E .  Green have i ndependent! 
y suggested i dent i ty wi th c omet 1 499 , b ut the n umber of i nt er ven i ng r evo l ut i ons i 
s uncertai n .  

T = 1 99 1  Jul y 8 . 1 85 ET Per i . = 
e = 0 . 92728 Node = 
q = 0 . 982 1 7  AU I n c l . = 

a = 1 3 . 50559 AU n = 0 . 0 1 9858 p 

I A  } 5306 

Orb i t a l  e l ement s  f r om MPC 1 8773 : 

T = 1 99 1  Jul y 
e = 0 . 9288 1 4  
q = 0 . 9825 1 5  AU 

a = 1 3 . 802 1 08 

I AUC 5375 

1 99 1 r  HEL I N-ALU 

Epoch = 1 99 1  Jul y 
8 . 1 927 ET 

3 . 0 ET 
Per i . = 
Node 
I n c l . 

AU n = 0 . 0 1 922 1 4  

= 
= 
p 

4 1 . 472 
328 . 693 1 950. 0 

1 9 . 1 82 
= 49 . 63 year s 

4 1 . 4772 
328 . 7224 1 950 . 121 

1 9 . 1 845 
= 5 1 . 276 year s 

El eanor Hel i n  and Jef f Al u rep or t  thei r d i sc overy of a comet on f i l ms t aken by H 
el i n , K . Lawren ce , P . Rose , and C . Brewer w i th the 0 . 46m Schmi dt tel escope a t  Pal omar 
• The ob j ec t  i s  d i f f use wi t h  no apparent tai l .  

1 9° '1.  UT RA < 1 950 } DECL . 
Ju;- ) 1 3 . 32257 1 6  35 54 . 60 -22 25 54 . 7  

1 4 . 32899 1 6  35 23 . 58 -22 1 8  26 . 4  

I AUC 529 1 

Orb i tal el ements f r om MPC 1 8773 
T= 1 992 Feb . 20 . 12174 1 Per i . =  3121 . 8 1 33 

m 1  
1 6  

Node = 252 . 9525 ( 1 950 . 0 >  
q=4 . 850069 AU I n c l . =  49 . 3 1 34 

I AUC 5374 

1 99 1 s  P / W I RTANEN 
S . Nakan o , Sumoto , Jap an repor t s  t h at T . Sek i , Gei sei , has recovered t h i s comet ( m 1 =  
1 7 ) . The ob j ect i s  d i f f use wi t h  c onden sat i on , a n d  the i nd i c ated c or r ec t i on to t� 
e pred i ct i on on MPC 1 3046 ( ep h emer i s on MPC 1 8 1 48 }  i s  del ta T= -0 . 05 day . 

I AUC 5303 

1 99 1 t  P / HARTLEY 2 
G .  R .  Kast el · ,  I n st i t ut e f or Theoret 

i c a l  Astron omy , repor t s  the 
: f ol l owi n g  rough posi t i ons of a c omet d i scover ed by T .  V. Kr yachko at 



l Ma j dan a k . The ob j ec t  was d i f f use and c on d en sed wi t h  a c oma 1 5 ' across . 

1 99 1  UT R . A .  ( 1 950 ) Dec l . m 1  
J u l y 9 . 854 1 0 1 . 5  +20 1 5  1 1  

9 . 938 1 02 . 121  +20 05 
1 0 . 875 1 06. 2 +20 40 1 1  

S .  Nakan o , Sumot o , J ap an , has suggest ed t h at t h i s  i s  P / Hart l ey 2 ,  
a cor r ec t i on of del t a  T . =  -5 . 6 d ays bei n g  n ec essary t o  h i s predi c t i on 
on MPC 1 3046 .  As a resul t ,  R .  E .  McCrosky and C . -V .  Shao wer e ab l e  to 
con f i r m the comet and i t s i dent i f i c at i on w i t h  the 1 . 5-m r ef l ector at 
Oak Ri dge Observatory , as f ol l ows : 

1 99 1  UT R . A .  < 1 950 ) Dec l . 
J u l y 1 2 . 3 1 995 1 1 2  48 . 80 +2 1 2 1  

1 2 . 32387 1 1 2  49 . 88 +2 1 2 1  
1 2 . 32899 1 1 2  5 1 . 28 +2 1 2 1  
1 2 . 33093 1 1 2  5 1 . 82 +2 1 2 1  

: I AUC 5304 

: I mproved orb i t al el ements f r om MPC 1 8598 : 
Epoch = 1 99 1  Sept . 2 1 . 0  ET 
T= 1 99 1  Sept . 1 1 . 6542 Per i . = 1 74 . 9337 

05 . 9  
1 2 . 4 
20 . 8  
23 . 9 

e=0 . 7 1 9489 Node = 226 . 0539 < 1 950 . 0 )  
q=0 . 953285 AU 
a=3 . 398382 
p =6 . 265 year s .  

I AUC 5324 

1 99 1 u  P / AREND 

I nc l . = 9 . 256 1 
n = 0 . 1 573243 

S . Na kan o , Sumot o , J apan r epor t s  the T . Se k i , Gei sei , has r ec overed th i s  c omet ( m 1 = 1 8  
} .  The c omet i s  d i f f use and somewhat conden sed . The i nd i c at ed cor r ec t i on t o  the 
pred i c t i on on MPC 1 3042 ( ephemer i s i s  on MPC 1 8469 > i s  del t a  T= +0 . 0 1 d ay . 

---'j 
I AUC 5322 

1 99 1 v  i'lc NAUGHT-RUSSELL 
R . H . Mc Naught , Ang l o  Aust r al i an Observatory , r eports h i s  d i scover y of a c omet on a 
60 mi nute R ex p osur e by K . S . Russe l l wi th the UK Schm i dt on Aug 30 Subsequen t l y h 
e al so f ound i t  on an Aug . 3  p l at e .  

Par abol i c  or b i t a l  el ement s  

T= 1 992 APR . 24 . 445 

q=3 . 32276 AU 

I AUC 5333 

1 99 1 w  Mc NAUGHT-RUSSELL 

Per i . =  253 . 599 
Node = 1 20 . 1 55 < 1 950 . 0 )  
I nc l . = 9 1 . 576 

R . H . McNaught , An g l o Austr al i an Observatory , r ep or t s  h i s d i scovery of another comet 
< m 1 = 1 8 > , th i s  t i me on an R p l at e  t a ken by K . S . Russel l wi th the U . K .  Schmi dt on S 

ept 3 .  

I AUC 5335 



. ' ·-·.· • � ! . • .  ' ;  . 

The f o l l owi ng parabol i c  or b i t a l  el ement s ,  f r om n i ne observat i on s  Sept3-8 , are r a  
t her uncer t a i n ,  but they suggest t h i s comet may h ave a n ear r ecord l arge p er i h e l  
i on d i st anc e :  

T= 1 99 1  J an . 1 2 . 975 

q=7 . 1 1 258 

I AUC 5339 

1 99 1 x  SPACEWATCH 

Per i . =  1 54 . 056 
Node = 1 49 . 352 ( 1 950 . 0 )  
I n c l . = 1 1214 . 876 

J . V . Scott 1 , Lunar and Pl anet ary Labor ator y repor t s  the d i scovery of a comet ( m2=2 1 
) f r om obser vat i on s  wi t h  the 0 . 9 1 m  Spac ewat ch t e l escope on Ki tt Peak by T . Geh r e  
1 s .  

I 

I AL ') 534 1 

The f ol l ow i n g  parabol i c  and e l l i pt i cal or b i t s  sat i sf y  1 5  ob servat i on s  Sept . 8- 1 2c 
omparab l y  wel l .  

T= 1 9 9 1  Dec . 8 . 446 ET 

q=0 . 52588 AU 

T=1 990 Dec . 1 5 . 452 
e=121 . 5 1 223 
q= 1 . 53500 AU 
a=3 . 1 471211 AU 
p=5 . 58 year s 

I AUC 5343 

Per i . =  45 . 41213 
Node = 1 62 . 993 ( 1 95121 . 0 ) 
I n c l  = 44 . 626 

Per i . =  85 . 867 
Node = 1 52 . 956 ( 1 950 . 0 )  
I nc l  = 1 0 . 1 88 

n = 0 . 1 76546 

Cow�,utat i on s  f r om 2 1  ob ser vat i ons Sept . B- 1 7  now make i t  c l ear that the comet i s  
- \ t . d - o+ - nor p er l.  o : 

T= 1 990 Dec . 23 . 1 1 5 
Ill ( 1  950 . 0 )  
q= 1 . 58060 
a= 304677 AU 
p=5 . 32 year s 

I AUC 535 1  

1 99 1 y  P / McNAUGHT-HUGHES 

Per i . =  89 . 1 24e=lll . 48 1 22 

I n c l . =  9 . 523 
n = 0 . 1 85329 

Node = 1 52 . 24 

R . H . Mc Naught r epor t s  h i s d i scovery of a c omet \ m 1 = 1 6 . 5 )  on an R p l ate t aken by S .  
M • •  Hug hes w i th the U . K .  Schmi dt tel escope at Si d i ng Spr i ng .  The d i scovery p l at e  
showsthe c omet as st ron g l y conden sed , w i th a d i f f u se 2 '  t a i l i n  p a  250 deg . 

I AUC 5354 

I mpr oved orb i t al el emen t s  f r om 8 ob ser vat i on s  Sept . 30 - Oct . 1 2 :  

T= 1 99 1  June 1 6 . 320 
e=0 . 40 1 90 
q=2 a l 2527 
a=3 . 55335 AU 

Per i . =  224 . 450 
Node = 89 . 333 ( 1 950 . 0 }  
I nc l . =  7 . 299 

n = 0 . 1 47 1 45 



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

p =6 . 7121 year s 

I AUC 5374 

1 99 1 z  P /SHOEMAKER-LEVY 5 

E . Bowel l ,  Lowel l Obser vator y , c ommun i c ates t h e  f ol l owi ng prec i se p os i t i on s , measL 
r ed by S. J . Bus , of a n ew c omet d i scovered by C . S . Shoema k er , and D . H . Levy w i th the 

0 . 46m Schmi dt t el escope at Pal omar . The ob j ect i s  desc r i bed as c on d en sed . 

1 99 1  UT 
Oct . 2 . 3121243 
Oct . 3 . 30625 

I AUC 5359 

RA . ( 1 950 } Dec l . 
Ql 23 38 . 25 -7 29 1 1 . 2  
0 22 48 . 57 -7 25 1 3 . 8 

m 1  
1 6  

) 
The f o l l owi ng prel i m i nary orb i t a l  el emen t s  f r om f i ve observat i on s  Oct . 2-6 i nd i c a  
te t h at t h i s i s  a short per i od c omet . 

T= 1 99 1  Dec . 1 . 533 
e=0 . 487121121 
q= 1 . 96464 
a=3 . 82974 AU 
p =7 . 49 year s 

I AUC 536 1 

Per i . =  0 . 430 
Node = 30. 062 ( 1 950. 121 )  
I n c l . =  1 1 . 057 

n = 0 . 1 3 1 507 

I mp r oved orb i t al el ements f r om 1 4  observat i ons Sept . 1 7-0ct . 1 4  

T= 1 99 1  Dec . 1 3 . 2346 
e=0 . 529856 
q= 1 . 984423 AU 
p =8 . 672 year s 

I AUC 5376 

1 99 1 a 1  SHOEMAKER-LEVY 

Per i . = 6 . 0372 
Node = 28 . 9889 ( 1 950 . 0 )  

n = 0 .  1 1 36576 

Car o l yn S . Shoema ker , Eugene M . Shoemaker and Davi d H . Levy r eport thei r d i scovery o 
f another comet . 

I AUC 5363 

Or b i t a l  el ements f r om MPC 1 9258 

T= 1 992 Jul y 2 3 . 7558 

q=0 . 829393 

I AUC 5380 

Per i . =  1 45 . 4 1 57 
Node = 48 . 2948 ( 1 950 . 121 > 
I nc l . = 1 1 3 . 3739 

1 99 1 b 1  P/SHOEMAKER-LEVY 6 
C . and E . Shoema ker and D . H . Levy r eport thei r d i scover y ,  on a 121 . 46m Schm i dt f i l ms 
t a ken at Pal omar , of a f ast mov i ng c omet . Approx i mate p os i t i on s  f o l l ows : 

\ 
.., ,v 



1 99 1  UT RA ( 1 950 ) Dec l . m 1  
Nov . 7 . 1 90 Ill 07 . 0  - 1  35 1 3  

9 . 1 93 Ill 1 1 . 5  + 1  50 
1 0 . 1 56 Ill 1 4 . 3 +3 -:r-:;r �'..Jo 

The comet i s  stron g l ey conden sed on the f i l ms , wi t h a coma of d i ameter about 30 " .  
On Nov . 1 0 . 1 6 , th er e  was a t a i l about 1 '  l on g  t oward t h e  east ; at about t h i s same 

t i �e , Levy est i mated m 1 =  1 2 . 7 vi sual l y  i an lll . 1 5m r ef l ector . 

I AUC 5382 

I mpr oved or b i t al e l ements f r om 9 ob ser vat i on s  Nov . 3-Dec . 4  

T= 1 99 1  Oct . 1 3 . 863 
e=0 . 71Zl63 1 
q= 1 . 1 3245 AU 
a=3 . 85588 AU 
o=- , 57 vears . ) ' 

I AUC 54 1 6  

1 99 1 c 1  P /TSUCH I NSHAN 1 

Per i . =  333 . 1 3 1  
Node =37 . 929 ( 1 950 . 0 ) 
I n c l . =  1 6 . 863 

n = 0 . 1 30 1 72 

S . Nakano , Sumot o , J apan r ep or t s  the recovery of t h i s  c omet by T . Sek i w i th the 0 . 60 
m ref l ector at Gei sei . The c omet has a t a i l 30 " l on g  i n  pa 300 d eg and i s  d i f f us 
e wi th central cond en sat i on .  Sek i  ' s  ob servat i on s  y i e l d a correct i on t o  t h e  pred 
i ct i on on MPC 1 3057 of del t a  T about +0 . 02 d a y .  

I AUC 5383 

1 99 1 d l  P/ SHOEMAKER-LEVY 7 
C . and E . Shoema ker and D . H . Levy report thei r d i scover y of another c omet on f i l ms 
ex p osed wi th the 0 . 46m Sch mi dt t e l escope at Pal omar . Th e comet i s  d i f f use wi t h  c 
ondensat i on .  

I A1 "� 5389 
- ,J 

Orb i tal el ement s  f r om 7 obser vat i on s  Nov . 13- Dec . 5 : 

T= 1 99 1  Oct . 27 . 3096 
e=0 . 542469 
q= 1 . 628858 AU 
a=3 . 560 1 fll2 AU 
p=6 . 7 1 7  year s 

I AUC 5397 

1 99 1 e 1 P/ TSUCH I NSHAN 2 

Per i . =  9 1 . 7535 
Nod e = 3 1 2 . 3 1 9 1 ( 1 950 . 0 )  
I n c l . =  1 0 . 2625 

n = 0 . 1 46727 1 

J . Scot t i , Lunar and P l anet ary Labor ator y , r epor t s  the r ecovery of th i s  comet < m2=2 1 
) on i mages obt a i ned wi th the 0 . 9 1 m  Spac ewatch tel escope by D . Rab i n owi tz and h i mE 
el f .  The comet app ear s st el l ar ,  to the l i m i t s of seei n g  and the posi t i on i s  i n  c 
l ose agreement wi th t h e  pred i c t i on on MPC 1 4593 ( ep h emer i s  on MPC 1 8469 ) . 

I AUC 5403 

1 99 1 f 1 P / KOWAL 2 
H .  Kosai and T .  Hi rayama , Nat i on a l  Astronomi c a l  Ob ser vator y , 

l Tokyo , report that Masao I sh i k awa has d i scovered a c omet , and t h ey 
: pr ov i d e  the f o l l owi ng p r ec i se posi t i on s :  



1 99 1  UT R . A .  ( 1 950 ) 
Dec . 1 2 . 70336 8 32 29 . 59 

1 2 . 800 1 1 8 32 29 . 28 
1 3 . 72775 8 32 42 . 1 8  
1 3 . 76373 8 32 42 . 29 
1 3 . 79457 8 32 42 . 64 
1 5 . 79330 8 32 59 . 9 1 
1 6 . 7229 1 8 33 06 . 03 
1 6 . 74930 8 33 06 . 05 
1 6 . 7986 1 8 33 06 . 4 1 

Dec l . 
0 30 
0 32 
0 56 
0 57 
Ill 57 
1 47 
2 09 
2 H I  
2 1 1  

54 . 6 
48 . 8  
07 . 9  
04 . 4  
48 . 1 
08 . 1 
38 . 7  
1 3 . 9 
34 . 1 

m 1  
1 4 . 0  

1 4 . 0 

Ob server 
I sh i k awa 

!I 

.. 

11 

11 

11  

Kush i d a 
.. 

.. 

M .  I sh i k awa < Fukay a , Sai tama } . 
l [ 7m :  : --Mor e-- l E m : : 

0 . 1 6-m hyperbol o i d astrograp h . 

Tech -Pan f i l m  w i thout f i l t er . I mage d i f f use w i t h out conden sat i on .  
Measurer S .  Hayak awa . 

: v . l<ush i d a < Yat sug at ake South Base Observator y ) . 0 . 20-m f / 4 hyper­
bol oi d ref l ect or . Comet i mages d i f f use and d i f f i c ul t to measur e , 
espec i a l l y  i n  r i ght asc ensi on . 

B .  G .  M ar sden < Harvar d -Smi thson i an Center f or Astrophysi c s }  and 
T .  Kob ayash i < O i z umi , Gunma , J apan } h ave i dent i f i ed the c omet wi t h  
P / Kowal 2 \ 1 979 I I > , the pred i ct i on f or wh i c h o n  MPC 1 3046 requi r es 
correc t i on b y  Del t a ( T )  = -54 days . Mar sden prov i des the f ol l owi n g  
i mproved orb i t a l  el ement s ,  wh i ch sat i sfy 1 6  observat i on s  1 979- 1 99 1  
w i th mean resi dual 1 " . 2 : 

Ep och = 1 979 J an . 7 . 0  ET 
T = 1 979 J an . 1 3 . 6774 ET Per i . = 1 89 . 3294 
e = 0 . 560490 Nod e = 247 . 212165 
q = 1 .  5 1 9722 AU I nc l . = 1 5 . 8032 

a = 3 . 457766 AU n = 0 . 1 532889 p = 6 . 430 

Epoch = 1 99 1  Oct . 3 1 . 0  ET 
T = 1 99 1  Nov . 4 . 3598 ET Per i . = 1 89 . 5235 

1 950 . 0 

year s 

e = 0 . 564287 Node = 247 . 0738 1 950 . 0 
: [ 7m : : --!'lor e-- : [ m : : 

q = 1 . 499650 AU 
a = 3 . 44 1 834 AU 

I AUC 5406 

1 99 1 g 1  Z ANOTTA-BREW I NGTON 

I nc l . = 1 5 . 8359 
n = 0 . 1 543544 P = 6 . 385 year s 

Maur o Z anotta and Howard Brew i n g t on have i n d ep endent l y  r ep orted 
: t h e  d i scover y of a c omet . The f o l l owi ng ob ser vat i on s  ar e ava i l ab l e : 

1 99 1  UT R . A .  ( 2000 } Dec l . m 1  Ob ser ver 
Dec . 23 . 76042 2121 44 . 5  + 1 9  1121 9 Z an ot t a  

23 . 78473 20 45 . 0  + 1 9  05 11 

24 . 07639 20 45 + 1 9 . 5 Levy 
24 . 1 2847 20 47 + 1 8 . 5 1 0  Brew i ngton 
24 . 36 1 46 20 46 44 . 04 + 1 8  53 06 . 9  1 0  Koj i ma 
24 . 365 1 0  20 46 44 . 7 1 + 1 8  52 58 . 7 .. 

24 . 37222 2!21 46 46 . 24 + 1 8  <=" '")  55. 6 11 ..J.L. 

24 . 37650 20 46 47 . 1 8  + 1 8  52 42. 2 11 

l M . V .  Zanot t a  ( Mi l an ,  I t a l y } . 
condensat i on .  

0 . 1 5-m ref l ector . Comet d i f f use w i th 

: n . H .  Levy < Tuc son , AZ > .  0 . 4-m ref l ect or . On l y  a b r i ef con f i rmat i on 

. . . · - ·..- . � :  . .  , .  ;_ 



of the comet through a g ap i n  the c l oud s .  Posi t i on uncertai n .  
: H . J .  Brewi ngton < C l oudcrof t , NM > . 0 . 4-m ref l ec t or . Comet r ather 

d i f f use and no l onger obser vab l e  after moonr i se .  
I T . l<o j i ma \ YGCO Ch i yoda St at i on > . Commun i c at ed b y  S .  Nakan o .  

I AUC 54 1 2  

Further prec i se p osi t i ons h ave been repor t ed a s  f ol l ows : 

I : 

1 99 1  UT 
Dec . 26 . 3868 1 

26 . 39306 
26 . 77569 
26 . 78993 
28 . 37589 
28. 38878 

20 
20 
2121 
2121 
2 1  
2 1  

R . A .  ( 2000 ) Dec l . 
53 53 . 82 + 1 8  06 
53 55 . 1 8  + 1 8  1216 
55 1 8 . 67 + 1 7  57 
55 2 1 . 63 + 1 7  56 
0 1  1 3 . 02 + 1 7  1 7  
0 1  1 5 . 80 + 1 7  1 7  

Observer 
3 1 . 2  Sug i e  
22 . 7  11 

1 1 . 7  Vagnoz z i  
5121 . 9  11 

35 . 7 Kobayash i 
1 5 . 0 11 

: A . _:·Sug i e  < Dyn i c } . 0 .  25-m Schmi d t . Commun i c at ed by S .  Na�� an o .  
l A . Vagnoz z i  < Stroncone ) .  121 . 5-m R i t chey-Chret i en .  Comet very d i f f use . 
l T . l<ob ayash i ( Oi z umi ) .  0 . 1 6-m r ef l ector + CCD . Commun i c at ed by Nakan o .  

Parabol i c  orb i t a l  el emen t s  f r om 9 ob servat i on s  Dec . 24-28 : 

T = 1 992 J an . 3 1 . 887 TT Per i . = 1 97 . 7 1 9  
Node = 255 . 1 00 2000 . 0 

q = 0. 64426 AU I n c l . = 49 . 964 

I AUC 54 1 9  

1 99 1 h 1  MUELLER 
On 1 99 1  Dec . 1 8  J ean Muel l er r eported her d i sc over y of a pr ob ab l e  

: comet on a si ng l e  ex posure on Dec . 1 3  b y  C .  Brewer , D .  Mendenh al l and 
i hersel f w i th the 1 . 2-m Osch i n  tel escope i n  the c our se of Pal omar S k y  
: survey I I . The ob j ect was d i f f use wi th a possi b l e  f a i nt t a i l to the 
� sr �hwest . The d i scovery has n ow been con f i rmed on a f i l m  obtai n ed on 
: D� � 3 1  by E .  M .  Shoemaker , C .  S .  Shoemaker and D .  H .  Levy wi t h  the 
i 0 . 46-m Schmi dt . The f ol l owi n g  measuremen ts are a l l by Muel l er :  

1 99 1  UT R . A .  ( 2000 ) Dec l . m 1  Observer 
Dec . 1 3 . 48264 9 38 56 . 1 6  +42 3 1  23 . 9 1 7 . 5 Muel l er 

1 3 . 52778 9 38 53 . 58 +42 3 1  53 . 0  11  

3 1 . 35486 8 58 02 . 50 +47 38 09 . 3  1 6  Shoemaker 
3 1 . 39444 8 57 52 . 55 +47 38 58 . 2  

I AUC 5420 

Parabol i c  or b i tal e l ement s  f r om 8 observat i on s  Dec . 1 3-Jan . 2  

T= 1 992 Mar . 2 1 . 1 96 
q=0 . 1 987 1 
I n c l . =95 . 524 

I AUC 542 1 

Per i . =  307 . 0 1 1 
Node = 288 . 795 ( 2000 . 0 >  



PER I OD I C  COMET D ' ARREST = COMET LA H I RE < 1 678 ) 
Al though the possi b i l i ty of t h e  i dent i ty of P / d ' Arrest w i t h  a 

c omet observed by La H i r e  i n  1 678 was suggest ed sh or t l y  after i t s 1 85 1  
d i sc overy < Va l z 1 85 1 , Comptes Ren d . No . 2 ,  p .  1 55 )  and prompt l y  
f or gotten , t h i s has r ecent l y  b een i n dependent l y  consi dered by A .  
Ca�usi , and G .  B .  Val sec c h i , I st i tuto Astrof i si c a Spaz i al e ,  Rome , and 
L .  Kresak and M. l<resa k ova , Sl ova k  Astr onomi c a l  I n st i t ute , Br at i sl ava , and p r oven 

to be correc t . Al th ough f our appr oaches wi t h i n  0 . 5 AU of Jup i ter dur i ng the 26 
r evol ut i on s 1 678- 1 85 1  comp l i cate t h e  l i n k age , Carusi et a l . h ave ascer t a i ned tha 

t the non g r av i tat i on a l  ef f ec t s  on the comet , wh i l e r e l at i vel y l arge , seem to be 
ex t r aor d i n ar i l y  stab l e .  
The f ol l owi n g  orb i t a l  e l ement s  est ab l i shed b y  t hem f or the 1 678 epoch 
sat i sfy t h r ee of La Hi r e ' s  f our observat i on s  wi th i n  0 . 2 deg : T = 1 678 Aug . 23. 39 
5 ET , Per i . = 1 59 . 377 , Node = 1 68 . 939 , I n c l . = 2 . 8 1 1  
< equi nox 1 950 . 0 ) , q = 1 . 1 6285 AU , e = 0 . 67008 . A prel i mi nary attempt by G .  Si t a  

r s k i , Center f or Space Research , Warsaw , to i nc orporate the 1 678 observat i on s  '!j 
th a d i f f er en c e  of some two h ours i n  the t i mes at whi c h  they ar e assumed t o  h'""' �i' 

been mad e ;  see P i n g r e  1 784 , Cometograph i e  2 ,  24 ) d i rect l y i nt o  a nongravi t at i on 
al sol ut i on c over i ng 3 . 1 centur i es g i ves ( f or t h e  epoch 1 678 J u l y 3 . 0 >  T = 1 678 
Aug . 23 . 444 ET , Per i . = 1 59 . 564 , Node = 1 68 . 8 1 1 ,  i = 2 . 827 ( equi nox 1 950. 0 ) , q = 
1 . 1 6277 AU , e= 0 . 6700 1 , A 1  = +0 . 4 1 , A2 = +0 . 0985 . Con t r ary t o  a stat ement i n  th 
e r ecent or b i t  c at a l ogues , Douwes ' ( 1 753 , Vervo l g Beschr . St a ar t st erren ) p ar abol 
i c  or b i t  shoul d h ave T = 1 678 Aug . 28 . 085 . Lever r i er ' s < 1 848 , A . N . 26 , 383 ) sol u 
t i on ,  computed on the i nc orrect assump t i on of i dent i t y of the 1 678 comet w i t h  P/ 
d e  Vi co-Swi f t , i s  i nconsi stent wi t h  the obser v a t i ons b ut c an b e  made t o  f i t  w i t h  

a mean-an oma l y ad j ust ment c or r espond i n g to T appr- o>: . 1 678 Aug . 2 1 . 5 .  

I AUC 5283 

PER I OD I C  COMET GR I GG-SKJELLERUP 
T .  Mor l ey and H .  Bohnhardt , European Space Oper a t i ons Centre , 

i wr i t e :  " Th e  European Space Agency h as appr oved the mi ss i on known as 
: Gi ot to E>: tended Mi ssi on ( GEM > f or a spacec r af t encoun ter wi t h  
: P / Gr i gg-S k j e l l erup o n  1 992 J u l y 1 0 .  Hi gh-qua l i ty ast r omet r y  of the 
: c omet i s  n eeded at ESOC to determi ne the most accurate comet ary or ­
: b i t  poss i b l e  f or the f l yby . Si n c e  there w i l l  be no Pat h f i n der Pr o­
i j ec t ' usi n g  obser vat i on s  of other c ometary mi ssi ons , the i mp or t ance 

of ground -b ased astromet r y  f or orb i t  i mprovemen t i s  even h i gher than 
! d ur i n g the P/Hal l ey c amp a i g n . We wou l d appr e c i ate r ecei v i n g  h i gh­
l qual i t y astrometr i c  d at a  of P / Gr i gg-Sk j el l erup wi t h i n  two d ays of 
! ob servat i on ;  ast r ometr y  wi l l  b e  of h i ghest p r i or i t y d ur i ng the two 
: mont hs p r i or to en c ounter . We c an b e  reached at ESOC/ECD / OAD , 
: Rober t -Bosc h -Str . 5 ,  D-6 1 00 Darmst adt , German y ;  e-ma i l TMORLEY@ESOC . 
l B I TNET or HBOEHNHA@ESOC . B I TNET . " 

I AUC 53 1 5  

PER I OD I C  COMET SCHWASSMANN-WACHMANN 1 
The f o l l owi ng v i sua l magn i t ude est i mates i nd i c at e  that t h i s  

; ) ---, 

: comet i s  c urrent l y  un d er go i n g  an outbur st : Aug . 6 . 4 UT , 1 5  or b r i ghter C R .  E .  M 
cCros ky , Oak R i dg e  Observatory ,  1 . 5-m ref l ect or + CCD > ; 8 . 06 , 1 1 . 8 : ( H .  Mi k uz , Lj 
ubl j ana , Yugosl av i a ,  0 . 36-m r ef l ec tor > ; 8 . 4 1 , 1 2 . 1 C A .  Hal e ,  Las Cruces , NM , 0 . 4 
1 -m ref l ect or > ; 9 . 08 ,  1 2 . 3 ( M i kuz ) . 

A .  Coc h r an , Astr onomy Departmen t , Un i ver s i t y  of Tex as ,  i n f orms us that , i n  
v i ew of t h i s out b ur st , she wi l l  b e  obt a i n i ng ob servat i on s  of the comet wi t h  the 
I nt ernat i on a l  Ul travi o l et Ex p l or er sat el l i t e l ate on Aug . 10 UT . She wou l d app 

r e c i ate any support ob servat i on s , espec i a l l y c o l dr s  or spect r a ,  that c an be obt a 



r -

i ned and commun i c at ed t o  her { e-mai l an i ta@ast r o . as . ute>: as . edu , tel eph one 5 1 2-47 
1 - 1 47 1 ) .  

I AUC 532 1 

PER I OD I C  COMET SCHWASSMANN-WACHMANN 1 
H .  t-li k uz , L j ub l  j an a , Yugos l avi a ,  r ep ort s t h at a 1 -m i n e>: p osur e 

: wi th a 0 . 1 9-m f i 4 f l at f i el d  camera ( +  CCD > t ak en on Dec . 1 1 . 853 UT 
: shows a st ar l i ke c entral conden sat i on of d i ameter 40 " and a round 
: del i c at e  coma e>: t en d i  ng out to about 6 ' .  

Total v i sual magn i t ude est i mates ( c f . I AUC 5349 , 5396 ) : Dec . 
l 5 . 2 1 UT , 1 2 . 6 ( A .  Hal e ,  Las Cruces , NM , 0 . 4 1 -m ref l ector > ; 5 . 77 ,  
: 1 3 . 4  \ S .  Gar r o , Mer l ette , Fran c e , 0 . 20-m ref l ector > ; 5 . 85 ,  1 3 . 7 
: C M i kuz , 0 . 36-m ref l ect or > ; 6 . 22 ,  1 2 . 7 < Hal e > ; 6 . 80 ,  1 3 . 6 < Garr o > ; 
l 9 . 83 ,  1 4 . 0 ( M i kuz > ; 1 1 . 87 ,  1 3 . 2 < M i k uz ) . 

I AUC 5404 
__ .! _)--------------------------------------------
PER I OD I C  COMET SW I FT-TUTTLE ( 1 862 1 1 1 }  
Al though i t  i s  general l y  pr esumed that t h i s c omet p assed p er i h el i on unobserved 
ar ound 1 98 1  + / - 2 ,  the possi b i l i t y that PiSwi f t -Tutt l e  was i dent i ca l  wi th c omet 
1 737 1 1  Keg l er and that i t  may r eturn i n  l ate 1 992 i s  perhaps enh anced by t h i s y 
ear s very str ong Per sei d d i sp l ay .  The n omi nal pred i ct i on < Mar sden 1 973 , AJ . 78 , 662 
) i s : 
T= 1 992 Nov . 25 . 85 
e=0 . 9633 
I n c 1 . = 1 1 3 . 45 

Per i . = 1 53 . 05 
Node = 1 38 . 74 ( 1 950 . 0 )  

q=0 . 9582 AU 

Because of nongrav i t at i onal ef f ec t s  the uncert ai n t y  i n  T cou l d be as much as +/-
2 mont h s .  

B . G . 1'1ar sden 

I AUC 5330 

) 
C01''1r- 1 LED BY D .  G .  BUC Z YNSK I 
> 
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I" First Announcement 

Meeting of European (and International) 
Planetary and Cometary Observers 

M E P  C 0 ' 92 
in Violau, Germany (Bavaria) 

in the International Space Year 1 992 
September 18 - 2 1 ,  1 992 

For ten years we, the Arbeitskreis Planetenbeobachter (Working Group 
of Planetary Observers of Germany), have been arranging the Planeten- und 
Kometen-Tagung (meeting of Planetary and Cometary Observers),  which brings 
together more than lOO amateur observers from German-speaking regions 
every year. 

For the first time, in 1992 we want to invite planet and comet observers from 
all over Europe and also the rest of the world, to open up new European 
and international perspectives in amateur astronomy as well. 

Official language will be English. 

We offer: 
• a unique meeting atmosphere in a beautiful landscape, 

• conference, accomodation and catering in one building, the Bruder-Klaus­
Heim with the famous Violau Observatory, 

• reports and exhibitions regarding the activities in different countries, 

• Proceedings included in the fee, 

• and an astro-geological excursion with scientific guidance. 

The full fee for everything, including conference papers, accomodation, full 
catering and the excursion will be only approx. OM 200,- (approx. FF 650, ) .  

For pre-registration and further information, please contact 
Wolfe;ane; Meyer, M:� rt,instr 1 ,  D-( W ) lOOO Berlin 4 1 ,  Germany 

-. 



THE BRITISH ASTRONOMICAL ASSOCIATION: COMET SECTION 

SECTION NEWSLETTER 1992/2 

1992 NOVEMBER D.G.BUCZYNSI<I 

The recovery and return- to perihelion of Periodic Comet Swift-Tuttle 

has been the main focus of interest in recent weeks. Not least for the 

speculation in the media of a possible collision with the earth by 

this comet at its next perihelion passage in 2126. Mostly this 

speculation has been somewhat premature as will be seen overleaf. 

However the special nature of this comet (its association with the 

annual Perseid meteor shower, and its "lost" status) has heightened 

1nterest amongst the active Section members and has resulted in a 

s1gnificant number of observations be1ng made. Section members have 

been recording the appearance of the comet by means of 
drawing,photography and CCD imaging.This is most encouraging and I 

hope will result in further observations being made of other comets by 
our Section members. 

I hope to be able to publish a preliminary report of the apparition of 

this comet as recorded by members of this Section. If you wish to have 

your observations included in this report then forward them to myself, 

Harold Ridley or Guy Hurst. 

I 

I 

Drawing of a photograph 

taken by Martin Mobberley 

SWIFT-TUTTLE _ 

1992 NOV 13th 1816-1840UT 

0.36m f/5 Hypered K2415 

N up, Uarc.sec/mm, enlarged 11X( approx) 
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P/SWIFT-TUTTLE 1992t 

The +allowing text (written by G.Waddingtonlhas been extracted from TA 

e circular No 685. 

''The previous integrations of P/Swift-Tuttle's orbit were based on 

the osculating elements given on IAUC 5636 (dated October 15}. 

These elements satisfied the e>:isting 1992 observations and those 

of October 1862 very well. 

Now, as noted by Brian Marsden <A.J. vol 78, 654; 1973}, a number 

of the October 1862 observations appear to contain large systematic 

declination residuals. Integrating the orbit based on these 

elements resulted in a perihelion passage in 2126 of July 6.5 and 

not July 11 as given on IAUC 5636 <the July 6.5 date was 

independently confirmed by Nick James). In order to fit the 

published per1helion times for 1737 and 1862, using the IAUC 5636 

elements, I found it necessary to include a nongravitational term 

of A2 = -0.035. Use of this term brought the perihelion time 

forward to 2126 June 29. 

The orbit has now been re-solved by Don Yeomans. His current 

solution for the orbital elements <MPC 21081} uses 237 observations 

from 1737 to 1992 and explicitly omits the October 1862 

measurements. Integrating this orbit forward results in a 

perihelion passage of 2126 July 12.22 on this basis the 

closest that P/Swift-Tuttle will get to the Earth is 0.156 au on 

2126 August 5/6 when it will have an elongation from the sun of 95 
degrees and so should present a good observing prospect to anyone 

around in 2126� (it will be around magnitude zero if it's light 

curve remains similar to that of the current apparition). 

From these new orbital elements I find the times of perihelion 

passage during the telescopii era to be, 

1610 Feb. 6.31 

1737 June 16.07 

1862 Aug. 23.50 

1992 Dec. 12.33 

2126 July 12.22 

For the <unobserved) 1610 apparition the comet would have been at 

its brightest around the middle of Jan 1610 with a magnitude of 

around 5.3. At this time it would have been only about 30 degrees 

from the sun in the sky. 

Integrating the orbit backwards in time yields favourable naked-eye 

apparitions in August 195 BC, August 188 and August 442. 

Hasegawa <Vistas in Astronomy, vol 24, 59 ; 1980) lists comets 

being seen in all three years. For the great winter comet of 442 

enough information is given for its orbit to have been determined 

it's recorded motion does not appear to be compatible with it being 

P/Swift-Tuttle, even when we take into account the likely error in 

predicted perihelion passage. Of the two comets recorded in 188 

the second one was seen in Corona Borealis on 28/29 July 188 and 

may be compatible with it being Swift-Tuttle - especially if there 

has been an error of one lunar month in converting the date of 

observation into the western calendar (in which case it would fit 

the current gravitational integration almost exactly)''. 



Nates and News - Comets 

There has been something of a lull in the number of research papers on 
comets appearing in the scientific journals� but there has been quite 

a spate in recent weeks. If the current abundance of interplanetary 

dust is typical of the steady state, there must be a source of dust 

replenishing the amount lost annually. Short period comets are the 

most likely source. b�t there is a considerable difference in the 

estimated dust production rate between ground based coma 
spectrophotometry and observations by IRAS. M Fulle of the 

Dsservatorio Astronomico in Trieste, Italy [Nature, Vel 359, pp 42-44, 

1992 Sep 3] has used a m athematical model to analvse an imace of the 

)ust tail of P/Schwassmann-Wachmann 1 and has ded�ced that it could 

supply around 6% of the dust required to maintain the steady state. 

His derived mass index is higher than that for comets P/Encke and 
P/D'Arrest� suggesting that there may be differences in the size 

distribution of dust depending on the comet's distance from the sun. 

Dust is also the subject of a paper by Fomenkova et al [Science! Vol 

258, pp 266-269, 1992 Dct 9] who look at the results from the Vega 
flybys of comet P/H alley. The PUMA mass spectrometers show that most 

particles are a mixture of silicates of variable magnesium-iron 
composition and 'organic ' material, gener ally of a chondritic 

composition. The authors caution that it is unwise to generalise 
their findings as the mass involved in the analysis is less than that 

of a single interplanetary dust particle recovered from the 

stratosphere� and also assumes that the composition of the smallest 

particles is representative of the bulk composition. Differences 

between the two flybys possibly reflect inhomogeneities in the 
nucleus. Some grains seem to be enriched in m agnesium and this 

element is observed in the spectra of Orionid meteors. but net seen in 
1etecr spectra from ether showers. These grains are �robably 
magnesium carbonate, possibly implying the presence of aqueous 

activity at some time in the comet's history. There are also some 
iron rich particles" but few are in the metallic form, again pointing 

to aqueous alteration. 

An allied paper on the flyby dust observations comes from Lawler and 

Brownlee of the University of Washington [Nature, Vel 359, pp 810-

812]. They also show that virtually all the particles detetected are 

a mixture of CHON and silicate m ateri al, which is well mixed down to 
very small sizes. They further show that there is evidence for the 

sublimation of vcltile material from the grains as they leave the 

nucleus and that many grains could start with a common silicate/CHON 
ratio. 

Comet Yanaka 1988 r (an intrinsically faint comet, which was 9m when 

discovered at the end of December after perihelion at 0.4 AU in mid 

December, but which faded rapidly and was poorly observed) seems to 

h ave had an unusual composition. Observations by Uwe Fink of the 

University of Arizona [Science, Vel 257, pp 1926-1929, 1992 Sep 25J 

show that it has very little carbon. It shows no trace of Cz or CN 
emission, which are usually clearly seen in cometary spectra, and so 
must have less than 1% and 4% respectively of the typical amount of 



each species. Only one other comet� P/Wilson-Harrington, has been 

observed to show such low amounts of molecular carbon, though it had 

normal amounts of CN. By contrast there are strong lines of NHz and 

also Ol 10 which imply strong water outgassing. There are two 
possibly explanations� either comet Yanaka formed outside the solar 

system and has been captured either by itself or during encounter with 

a giant molecular cloud, or there were considerably inhomogeneities in 

the primordial solar· nebula from which the comets formed. 

Same new simulations of the solar system by George Wetherill of the 

Carnegie Institution of Washington suggest that we may be lucky to be 
here. Jupiter and Saturn were responsible for ejecting the majority 

of comets from the solar system during its formation. If they had 

been of similar size to Uranus and Neptune there would be about 1000 
times more comets entering the inner solar system than are presently 

seen. with the potential for collisions with the Earth every 100�000 
years o r so. The fact that so far no comets with convincing 

hyperbolic orbits have been seen might mean that there are few solar 
systems with Jovian sized planets� on the other hand it might mean 

that we haven't been looking for long enough. 

Jonathan Shanklin 

Strange comet that came in from the cold 
Jeff Hecht, Boston 
AFTER last month's discovery of a mysteri­
ous body orbiting beyond Pluto, astrono­
mers have found another strange interloper 
in the Solar System: a comet which is 
unique in having no detectable carbon. The 
deficiency may indicate that the comet 
formed around another star and was cap­
tured by the Sun. 

According to Uwe Fink of the University 
of Arizona, Comet Yanaka (initially called 
Comet 1988r) contains less that 1 per cent 
of the molecular carbon (C2) of typical 
comets and less than 4 per cent of cyanide 
(CN), which is common in comets. Comet 
Yanaka has normal levels of dust, water and 
the NH2 molecule, however. 

Standard models hold that comets are 
dirty snowballs, or icy mud balls-a mix­
ture of volatile ices and carbon-rich solids. 
They formed a long way from the Sun 
where all water is frozen. In a comet's nor­
mal orbit beyond Neptune and Pluto it re­
mains frozen, but if it is pulled towards the 
Sun some of the ice boils off into space. 

Fink took the spectra of about 20 comets. 
But the spectrum of Comet Yanaka was so 
unusual that he decided to analyse it first. 
}le fcund �pectral b3nds due to hydrogen, 
oxygen and NH2• But he did not find the 
usual bands due to cyanide, which are in 

the red region of the spectrum, or the 
bands due to molecular carbon, which are 
in the yellow-green. Fink concluded that 
Comet 1988 XXIV has very little carbon. 
The comet is so faint that Fink could not 
check its spectrum for ultraviolet bands due 
to carbon monoxide (CO), the most com­
mon carbon-containing molecule in comets. 

A few other comets have been found with 
little molecular carbon, notably one called 
Wolf-Harrington with only about 5 per cent 
the usual molecular carbon. But all these 
comets had normal levels of cyanide. 

Fink says there are several possible 
explanations for the comet's composition 

(Science, 25 September, p 1926). If it 
formed in the Solar System, it must have 
been in a part in which materials were not 
mixed as well as current theories expect. 
Alternatively, it could have formed from an 
external cloud of molecular gas in a region 
with a different chemical history from that 
which produced most comets. Or the comet 
might have formed in a different gas cloud, 
and later been captured by the Solar System. 

The comet was observed for less than a 
month, so its orbit is known only approxi­
mately and gives no clue to its origin, says 
Dan Green of the Harvard-Smithsonian 
Astrophysical Observatory. D 

) 



Meetino of the Comet Section 

held on 1992 October 17 at the Institute of Astronomy, Cambridge 

Cambridge is becoming a popular venue for astronomical meetings and 

this is the third time that members of the comet section have met 
together in the Hoyle building of the Institute of Astronomy. 

Although the meeting was scheduled to begin at 2.00 pm, the first 

members had arrived before the Director started his lunch! This gave 
an opportunity to renew aquaintenances and peruse displays covering 

section work and plans for comets P/Swift-Tuttle and P/Schaumasse over 

a welcoming cuppa and biscuits. 

)Numbers steadily increased and shortly after the scheduled start 

nearly forty participants were persuaded to enter the lecture theatre. 

The Director� Jonathan Shanklin, welcomed them to the Institute and on 

finding that there were many beginners present gave a brief 
introduction to observing techniques and the section reporting 
procedures. A computer simulation of the coma of a comet helped to 

illustrate the degree of condensation and demonstrated that it 
appeared to vary with the magnification used. He explained section 

plans to follow comets P/Swift-Tuttle and P/Schaumasse over the coming 
months and introduced some ideas for a membership survey designed to 
help the Director serve the Section. Questioned on the recent 

discovery of asteroid 1992 QB1, he said that the orbit was still quite 
uncertain, but that it could be a Kuiper belt comet. It was unlikely 

to be observed by the Section as it is a very faint object. 

Graham Keitch, a former Director of the section, had found that his 
former home at Wringtan near Bristol had become increasingly affected 

by light pollution. He decided that the most effective solution was 

to move, and was now living on Dartmoor, though not at Her Majesty's 
) Pleasure! Here there was only one street light within five miles, 

quite a contrast with most of our sites. He used a range of 
binoculars, aiming to obtain a 5mm exit pupil. In response to a 
question he said that it was important to thoroughlv check binoculars 

before purchasing, some did not utilise the full aperture or had 

internal aperture stops, others had poorly coated optics and some even 

used plastic lenses internally. 

Harold Ridley had studied the prospects for the forthcoming apparition 

of comet P/Schaumasse. It was discovered in 1911, with a 0.4 m 
equatorial refractor - evidently a chance discovery. This was its 

ninth return, two had been missed and at one only a single observation 

had been obtained. At its 1919 return it was 6° off the predicted 
track and in 1943, 7°, showing that it experienced quite large non­
gravitational forces. This would make good astrcmetric measurements 

of considerable value to those studying such forces. The comet's 

perihelion was just outside the Earth's orbit and in 1952 it had 

reached perihelion when at opposition, reaching fifth magnitude. This 

apparitidn was not quite so good, but was the second best this 

century. The comet seemed to have long lasting outbursts after 
perihelion of up to two magnitudes and so might get to sixth 
magnitude. There probably wouldn't be much of a tail - in 1952 it had 
a 1.5° plasma tail� though there might be jet activity in the coma. 



Professor Chandra Wickramasingha was currently working at the 
Institute (one of the few people there with solar system interests) 

and gave a brief talk on his latest ideas about comet Halley. After 
the Giotto mission to Halley, cur ideas of a comet nucleus changed 
from a whi�e snowball to a very dark? dirty snowball �ith jets from a 
few active areas. If it really was a snowball the coma should be rich 
in simple molecules s�ch as methane, water and ammonia� but was 
actually rich in complex molecules? with the simple molecules being 
secondary. Giotto measured about 20 - 25% of dust as being CHON 
material. The IR spectrum was best fitted by a curve corresponding to 
a bacterial model. UV processing of the crust would give a dark, 
mostly inert crust� with active sites (about 10% in the case of 
Halley) being produced by collisions with meteoroids. There had been 
two outbursts on Halley at large sol�- distances; these couldn·t be 
impacts as the outward motion was too slow (about 30 ms-�). There 
could be a region at around 100 m depth where liquid water existed and 
as this froze it cracked the crust at the jet site? leading to the 
outburst of material. 

The recovery of comet P/Swift-Tuttle gave added spice to John Mascn·s 
talk� particularly as it had won him a bottle of whiskey. The comet 
was discovered in 1862 by Lewis· Swift (who thought it was an already 
discovered comet), and a few nights later by Tuttle who recognised it 
as a new comet. The comet reached 2m and had a 30° tail. When Brian 
Marsden made a prediction in 1973 for its return in 1981/82? he 
finished with a get out clause which suggested a return in 1992 if it 
was also Kegler's comet of 1737. A link between the three returns can 
be forced? but the residuals are very large� particularly in October 
1862. Marsden had originally assumed that this was because these 
observations were poor, but it now seems that it is due to non-
gravitational forces. These must be very large as they normally only ) 
make a difference of days or weeks to the period, compared to ten 
years in this case. The exact mechanism by which such large changes 
can occur still remains uncertain. If the orbit is used to predict 
the next return, it will be very favourable and could lead to a 'close 
encounter·. Previous favourable returns occurred in August 1213 and 
in September 1348, for which there is a Japanese account. 

Schiaparelli, in 1866? recognised that the comet·s orbit was very 
similar to those of the Perseid meteors. Determinations of the 
meteoroid·s periods gave values in the range 105 - 135 years. There 
were many historical records of the Perseids from AD 36 until the 12th 
centurv. but then few Ulltil 1835. There was an enhancement of the 
rates at the last return, but not to storm proportions. In 1911 rates 
had dropped as low as 4 hr-1 and in 1912 12 hr-1• Since then they 
have risen, reaching 120 hr-1 in 1980. Although the material has 
spread completely round the orbit, the distribution is not uniform, 
giving rise to the variation in the rates. Radio observations by John 
this year implied an enhancement of 5 - 10 times over the background, 
implying visual hourly rates in the lOOs. 

Our next speaker was Dr Neil McBride, who is now part of the DIDSY 
team at the University of Kent at Canterbury, having done a PhD with 



David Huches at Sheffield. One of his first tasks at Kent was to 
reactivate the DIDSY system for the Grigg-Skjellerup encounter. This 
turned out to require a complete rewrite of the svstem software. 
Unlike the Halley encounter, there was a certain element of blind 
shooting in the targeting, as there was no pathfinder concept Cie good 
astrometry from Earth and space), though the final miss distance was a 
few hundred kilometres en the tailward side and the cametary region 
was apparently bigger �han expected. During the encounter the comet 
was moving faster than the spacecraft. and because the main radio 
antenna had to be pointed at the Earth, the spacecraft was inclined at 
an angle of 69�. This gave less sensitivity to the dust experiment, 
because the bumper shield was designed for vertical incidence. and 

� so the comet is about 100 times less active than Halley. At this 
point a model of the shield was passed round; this had been used in an 
experiment with a high velocity nylon projectile. which had blown a 
hole in the outer shield, but barely dented the inner one. The system 
detected three 'big' particles, weighing 100, 2 and 20 fg, all after 
closest approach. The system can locate where the particle hit the 
shield and assigns a probability for the mass determination, so that 
the 100 fg mass has a probable error of �50 fg. Although three point 
statistics are a bit arbitrary the results are consistent with a mass 
distribution which has most of the mass in the largest particles. 

The final speaker was Professor Colin Humphreys, who is a materials 
scientist at Cambridge, though he is making a study of the Star of 
Bethlehem as a sideline. The Star is an almost universal symbol for 
Christmas, though Christmas Dav has only been December 25th since AD 
336 in the West and the calendar was not fixed until even later. The 
storv of the Star is told in Matthew's Gospel. The Magi were well 
known in the near East at the time as a group of priests and probably 
travelled to Jerusalem by camel. Possible theories for the Star 
� elude the triple conjunction of 7 BC, a supernova or a comet. The 

movement of a comet ties in well with the likely journey time of the 
Maqi to Jerusalem. The phrase 'stood over ' is only used in historical 
texts to refer to comets, and for a long time they were thought to be 
phenomena of the Earth's atmosphere. Many authors have rejected a 
comet as being the star because they were thought to be bad omens. 
however Chinese texts for example, refer to broom stars sweeping away 
evil. The Roman historian, Justinus, also thought comets were 
favourable to Mithridates. There are three comets in the relevant 
time period� but only that of 5 BC had a tail and appeared during the 
lambing season of March to April when shepherds would be out in their 
fields. A possible scenario is that the triple conjunction of 7 BC 
alerted the Magi that an important event was to take place. The 
massing of three planets <Saturn, Jupiter and Mars) in 6 BC would 
reinforce the idea and the comet of 5 BC was the Star. 

To finish the day's events a short tour of some of the telescopes at 
the Cambridge Observatories was arranged for those who wanted to see 
them. By now, dusk was falling and as the evening happened to be 
clear, the Thorrowgood 0.20 m refractor and a pair of 10 x 80 
binoculars were pointed at comet P/Swift-Tuttle which showed an 
asymmetric coma and a short fan tail. 



Comet P/Schaumasse, 1992x 

Schaumasse discovered this comet on 1911 November 30, using th-3 
40cm Coude refractor at Nice Observatory - not, one would think, the 
best instrument for such a purpose, though at least the observer could 
search in comfort.He discovered two other comets, 1913 II and 1917 II, 
both of long period, but the instruments used are not mentioned. 

At discovery, the comet was a 12th mag. object with a diffuse coma 
?f about 2' diameter; it brightened a little, and was followed until 
.l!'ebruary 18.\'lhen recovered by Schaumasse on 1919 Detober .. 29, it was 
10,; mag., but 6° off the ephemeris.It was observed until 1920,January 1. 
Recovered by van Biesbroeck at 12 mag. on 1927 October 4, in accordance 
vJith 1·1erton's ephemeris, it vias a difficult object, close to the Sun, 
but i.•Jas_ observed until 1928 January 22. 

The 1935 retu�n was completely missed owing to very unfavourable 
circumstances, but \'lhen recovered again in 1943 1'-Iarch by Giclas, it 
was once more well off the ephemeris: 70 this time.Since the orbit was 
vJell determined the discrepancy can only be attributed to non-gravitat­
ional forces.(c.f.P/Brorsen-Metcalf, 1989 X.)Being four months past 
perihelion the comet 1.vas .only 15th mag., but viaS follmved until July 20, 
when it was only 19th magnitude. 

Conditions in 1952 were ideal, I'Ji th perihelion only two days later 
than the best possible date.Recovered by Cunningham at mag. 18.6 on 
1951 September 30, the �omet brightened rapidly and just achieved naked­
eye visibility in late January and early ?ebruary.Gordon Taylor 
estimated it as 4.9 mag., at,·Herstmonceux, and I glimpsed it with the 
unaided eye at Barnes.Although I observed the comet telescopically on 
fifteen nights, I was not a regular comet observer then, and my results 
v1ere not very useful.The comet \vas of course very extensively observed 
world-vJide, and at its best had a narrovl ion tail about 1-;o long, the 
coma being nearly 101 in diameter.The brightness seems to have been 
boosted by a perihelic outburst, but lo\1-dispersion spectra secured 
with objective prisms shov1ed no unusual features.It v.ras last observed 
on 1952 June 24, at mag. 17. 

The 1960 apparition \·las quite good, the comet being recovered 
on 1959 September 30, later brightening to 9.5 mag. 1968 was another 
poor return, and the comet vias not recovered. It was originally thought 
that the 1976 return has also been missed,but it was later possible 
to identify a single 18.5 mag. image secured by Elizabeth Roemer on 
1976 December 27 as being that of the comet. ';lhen recovered on 1984 
September 5,the comet was but mag.19, but as before it brightened 
quickly and \•Tas 9.5 at its best. 

Circumstances for the 1993 apparition are the second best this 
century - we may con!idently expect to see the comet at 8th mag.,and 
if there is an outburst as in 1952 perhaps one or t\vo magni tudes 
brighter.The important thing vvill be to get the best possible sequence 
of magnitude estimates so that the photometric formula can be determin­
ed vlith some confidence.Recovery by Seki on 1992 September at mag.20 
indicated a correction to T of -0.14 days.Non-gravitational forces are 
evidently at vmrk, and astrometry vlill be important, particularly at 
the lare;er solar distances. 

Observers are urged to respond to our Director's appeal for a 
vigorous observing campaign, which could v.rell add to our lmO\'lledge 
of this interesting but erratic object. 

H.B.Ridley. 
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P/Schaumasse, 1992x 
·-:, ,._ 

J!a Return T r_r_l!'eb 8 Brightest Closest A 1st Obsn. 1st - T Hag. ReinB.rk:s '\ 
days mag. A.U. days A.U. 

1911 VII Nov 13 - 87 11 1912 Apr 23 1o397 Nov 30 1911 + 17 12 1.68 Discovery 
1919 IV Oct 21 -110 10.5 1920 Hay 3 1.649 Oct 29 1919 + 8 10.5 1.55 60off'ephem� 
1927 VIII Oct 1 -130 12 1928 Hay 9 1.837 Oct 4 1927 + 3 12 1.98 
1935 Sep 15 -146 - 1936 May 13 1.989 - - - - t:iissed 
1943 V Nov 26 - 74 15 1944 Apr 16 1.246 l1ar 24 1944 +114 15 1.26 7°off ephemo 
1952 III l!'eb 10 + 2 5 1952 Jan 28 Oo269 Sep 30 1951 -133 18.6 1o46 Best ever 
1960 III Apr 18 +'·?0 9.5 1959 Dec 8 1.189 Sep 30 1959 -201 19 1.76 
1968 July 4 +147 - 1967 Nov 10 2.001 - - - - Missed 
1976 XV Sep 5 -156 18o5 1977 Hay 14 2.055 Dec 27 +113 18.5 1o85 Single obsno 
1984 XXII Dec 6 - 64 9.5 1985 Apr 9 1.100 Sep 5 - 92 19 1o70 
1993 (92x)l•Iar 4 ... 24 .. 8? �99� Jan 26 Oa559 Sep 25 -160 20 1.63 Second best 

February 8 is the optimum date for perihe�ion to occur.The comet was not observed pre-perihelion uritil 

Orbital Evolution 

Year q e c.> 11. i P 
A.U. o o o Yrs 

1588 1o59 0.621 41o8 107.5 26o1 8.61 
1724 1.46 0.644 42.0 103.4 24.6 8.35 
1800 1o29 Oo682 41o8 99.7 19.0 8.18 
1850 1o29 Oo683 44o8 96o4 18o5 8.21 
1900 1.23 0.693 44o0 94.4 17o7 8.02 
1950 1.20 Oo706 51.4 86.6 12.0 8.21 
1993 1o20 0.705 57.5 81.1 11.8 8o22 
2000 1o20 Oo706 57.9 79.2 11o8 8.23 
2134 1.23 0.704 77.8 58o8 8o4 8o53 
2267 1.21 0.703 108.8 24e9 10.0 8.46 
2408 1.21. 0.704 124.5 8o7 12o0 8.30 

1952o 

The orbit is remarkably stable, occasional moderate approaches to Jupiter affecting mainly the 
angular elements. Howe�er, the advance of the argument of perihelion is compensated by the regression 
of the ascending node. 

I'"; 
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BAA Comet Section 

Winter/Spring project 1992/93 

Comet� P/Swift-Tuttle and P/Schaumasse 

Comet P/Swift-Tuttle has just been recovered and viewing conditions are 
reasonably good from now until mid December. It could peak at around 
4.5m and already has a short tail. This winter and spring, comet 
P/Schaumasse has a very favourable apparition and it will be visible in 
the evening sky throughout. It should become visible to amateur 
instruments in December and remain visible till May 1993, peaking at 
around 8th mag, with the possibility of an outburst to 6th mag. 

The section will concentrate on the following aspects: 

1. Visual magnitude estimates. Use the standard section techniques, 
the IHW manual gives good guidance. Don't check on the ephemeris 
magnitude prior to making the observation - it may be wrong and can bias 
observation! When the comets are faint use BAA Variable Star section 
fields and when brighter use the AAVSO atlas charts (or other standard 
sources). 

2. CCD imaging. Little work has been done on how the observed (or 
reported) DC relates to the distribution of light within the coma. CCD 
imaging should enable an accurate measurement of the form of the light 
distribution and its correlation. For more serious study it is 
important to use filters to isolate a given wave-band. Most CCDs are 
more sensitive in the infra-red than the human eye. 

3. Coma and tail detail. Comet P/Swift-Tuttle could develop a 
significant tail, and at its last return much detail was seen in the 
inner coma. Comet P/Schaumasse is unlikely to develop much of a tail 
and it is uncertain what features will be seen in the coma. Beware of 
seeing what isn't there; some observers seem to see features which 
reflect conditions in their own eyes rather than in the coma as features 
drawn by them are not confirmed by professional imaging. There may be 
physiological factors playing a part. 

4. Photography. P/Swift-Tuttle may well show significant plasma events 
in its tail. Photos taken as little as an hour apart may show 
significant changes which will enable solar wind velocities to be 
derived. P/Schaumasse on the other hand is unlikely to develop much of 
a tail so photos won't be spectacular. Astrometric measurements will 
improve the orbits as both comets show significant non-gravitational 
effects. 

Jonathan Shanklin 



Halley Back to Normal 
0. HAINAUT, A. SMETTE and R. M. WEST, ESO 

This photo shows a small sky area in 
the direction of Comet Halley, obtained 
with the ESO 3.5-metre New Technolo­
gy Telescope (NTT) in the morning of 
April 6, 1992. 

lt is a composite of 10 individual ex­
posures in the standard V-band, ob­
tained between UT 2:33 and 4:58 with 
a total integration time of 130 minutes. 
They were combined in such a way that 
the image of the moving comet remains 
at the same pos1tion and the stars are 
therefore seen as trails. The position of 
Comet Halley is at the centre of the 
circle and is located only 2 arcmin 
north-west of a magnitude-? galactic 
star. Its strong light introduced a very 
skew background illumination which 
was removed by fitting a 3rd-degree 
and subtracting. 

At the time of the observations, Com­
et Halley was 15.67 AU (2343 million km) 
from the Earth and 16.22 AU (2424 mil­
lion km) from the Sun. The predicted 
mean magnitude of the nucleus alone is 
V = 25.95, with variations from about 
25.5 to 26.5 due to the rotation. A care­
ful analysis indicates that there may be a 

·'t·erf fuint :mage :-1ear t!"le limit of the 
combined frame at the predicted posi­
tion, and with magnitude V = 25.8 ± 0.4. 
However, it is hardly visible and this 
value must rather be considered an up­
per limit of the present brightness of the 
comet. But in any case, the magmtude 
cannot be much brighter than what is 
expected from the nucleus alone. 

This observation therefore shows that 
the large dust cloud which was ejected 

during a dramatic eruption in late De­
cember 1990 and first observed at La 
Silla in mid-February 1991 , has now 
effectively disappeared. At the present 
time, 16 1/2 months after the 19-mag 
outburst, there is very little, if any dust 

Another Chiron-type Object 
R. M. West, ESO 

The Discovery of 1992 AD 
The announcement on January 23, 

1992 (IAU Circular 5434) of a new "slow­
moving" object in the solar system has 
been met with great enthusiasm by 
minor-planet and cometary astronom­
ers alike. it was iirsi iound by Dave L. 
Rabinowitz· at the 91-cm Spacewatch 
camera on January 9 and then observed 
with the Arizona-based telescope dur­
ing the following nights. More observa­
tions were made by Eleanor Helin at 
Palomar and Robert McNaught at Sid­
ing Spring and when an earlier image 
was found on a January 1 Palomar 
plate, it became possible for Gary 
Williams of the IAU Minor Planet Bureau 
to compute the first, reasonably accu­
rate orbit (IAUC 5435). 

To everybody's surprise, 1992 AD­
as it was now baptized - turned out to 
have the most extreme orbit of all known 
minor planets: with a semi-major axis of 
20.5 AU and an orbital eccentricity of 
0.58, it reaches aphelion at 32.4 AU, i.e. 
beyond the orbit of Neptune! The orbital 
period is no less than 92.5 years, and 
the inclination is rather high, almost 
25°. 1992 AD passed through its 
perihelion at a heliocentric distance of 
8. 7 AU in late September 1991 , only half 
a year before the discovery. This corre­
sponds to the orbit of Saturn. 

After the discovery of (2060) Chiron in 
1977, 1992 AD is only the second minor 
planet to have been found in an orbit 
that is almost entirely beyond that of 

belief held by some astronomers that 
there is a whole group of objects out 
there, waiting to be discovered with the 
more powerful observational techniques 
now becoming available. 

The magnitude of 1992 AD was mea­
sured on January 9 as V= 16.9 and 
David Tholen at the NASA Infrared Tele­
scope Facility on Mauna Kea (Hawaii) 
commented on the unusually red colour 
of the object. Preliminary values of the 
diameter and the albedo (ability to re-

Saturn. Its existence strengthens the Figure 1. 

left near the nucleus. 
The ESO observations of comet 

Halley will continue. 
The photo covers an area of 85 x 85 

arcseconds; north is up and east is to 
the right. 

fleet the sunlight) were measured by a 
group of astronomers in Arizona, 
headed by E. Howell. Comparing in­
frared and visual observations, obtained 
simultaneously with the MMT and the 
1.5-m Catalina telescopes, they found 
about 140 km and 0.08, respectively; 
the latter is not all that different from the 
presently accepted value for Chiron, 
about 0.1 0. Thus 1992 AD and Chiron 
resemble each other, at least what con­
cerns these parameters. 

) 
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Mee t i ng o f  European P l ane tary and C ometary O b s e rv e r s  ( MEPCO ) 9 2  
1 9 9 2  S ep tember 1 8  - 2 1  

Out l i ne de t a i l s  o f  the mee t i ng can be f ound i n  TA o r  t he BAAJ . 
Th i s  report g iv e s  my reco l l e c t i ons o f  the t a l k s  invo l v i ng 
comet s ,  a repo rt o f  the p l ane t ary t a l k s  w i l l  b e  publ i she d  
e l s ewhere . A f o rmal v o l ume o f  the p r o c e e d i n g s  w i l l  be 
publ i s hed l at e r  this year and t h i s  w i l l  have mo re ac curat e  
ve r s i ons o f  t h e  var i o u s  t a l k s . 

My m a i n  r e a s o n  f o r  �tt end i ng the mee t i ng was t o  t r y  and i mprove 
l i nks w i th f o re i gn s o c i e t i e s  and I met up w i t h  i nd i v i dual s and 
groups from Be l g i um , Bul g ar i a , Germany , Nethe r l and s , P o l and and 
Sweden . Al l were ke en to e xchange i n f o rmat i o n  and I hope t o  
exc hange new s l e t t e r s  w i th t hem . H i ghl i ght s f ro m  news l e t t e r s  
that w e  rece ive w i l l  b e  rep o r t ed i n  our new s l e tt e r . 

Gu i s eppe C anonaco d e s c r i bed o b s e rvat i o n s  o f  c o me t  Levy 1 9 9 0  c 
made by the Bel g i an VVS c om e t  s e c t i on . They have a j un i o r  
branch and h e  c o mpared mag n i tude e s t i mat e s  r e p o r t e d  o n  IAUC 
w i t h  o bs e rvat i ons by the s e n i o r  and j un i o r  g r o up s . There was 
g o o d  agre ement and val u e s  f o r  Ho and n o f  4 . 5  and 2 . 4 5  we re 
f ound ( th e s e  compare to 4 . 3  and 2 . 5 0 f ro m  my pre l im i nary 
regu c t i on of BAA dat a ) .  He f�und a mean coma d i ame t e r  o f  3 x

1 0 6 1 0  km , and lengths o f  9 x 1 0  km f o r  the du s t  t a i l and 7 x 
f o r  the pl asma t a i l . He made u s e  o f  c o n t o u r s  t o  repres ent 
intens i ty in drawing s o f  the c oma and t ai l . 

Sve t o s l av M i nkov from Bul g a r i a  de s c r i be d  f ac i l i t i e s  i n  h i s  
c ountry - they have ac c e s s  t o  the nat i onal o b s e rvat o ry wh i ch 
has a 2 m  t e l e s c ope that c an b e  u s e d  by amat e u r s . 

J o r g e n  Dan i e l s s on o f  the Swe d i sh SAAF comet s e c t i o n  g ave a 
p o s t e r  d i s p l ay o f  c o l oured draw i n g s  o f  comet H a l l e y  t hat he had 
made . He make s u s e  o f  the s e  t o  show b e g i nne r s  what c ome t s  

) actual l y  l o o k  l i ke . 

A p o s t e r  from Dan i e l  F i s c h e r  ( Ge rmany ) d e s c r i bed a hyp e rspeed 
event in the pl asma tail o f  c o me t  Oka z ak i - L evy -Rudenko ( OLR ) . 
A f o r tunate c l ear inter lude had c o i nc i de n t l y  enab l e d  a numb e r  
o f  amat eurs i n  central and e as te rn Europe t o  make a regul arl y 
spaced s e r i e s  o f  pho t o s  o f  the comet . Dan i e l  c o l l e c t e d  them 
t o g e ther and by me asur i ng the po s i t i o n  o f  a prominent t a i l  
feature was able t o  demo n s t rate accel erat i ons o f  nearly 2 g . He 
advoc ated s e t t ing up a nat i o na l  or i n t e rnat i onal database o f  
comet pho t o g raphs i n  o rder t o  make trac k i ng down such expo sure s 
more e asy in t he future . 

Rys z ard S i v i e c  ( Po l and ) d e s c r i bed how h i s  g roup improved the i r  
magn i tude e s t imat e s : 1 .  D on ' t  cheat b y  c he c k i ng the epherne r i s  
mag n i tude f i r s t . 2 .  Al l ow dar k  adapt at i o n  and rec o r d  the 
f a i nt e s t  star seen ( naked e ye or t e l e s c o p i c ) .  3 .  Do n ' t  s t are 
d i re c t l y  at the c o rne t . 4 .  Use t he s t andard S i dgw i c k  or M o rr i s  
metho d . 5 .  Measure the DC . 6 . Take p r e c au t i ons t o  max i m i s e  
the s e e ing c o nd i t i on s . 

And r e a s  Kamrn e r e r  ( Ge rman APB cornet s e c t i o n ) wanted t o  c ompute 
t a i l  l engths for a c o mput e r  g raph i c s  d i s p l a y  and i n i t i al l y  he 



had u s e d  a c o n s t ant 0 . 0 1 AU t a i l  l ength . H e  dec i de d  that he 
wan t e d  s ometh i ng more real i s t i c  and s e t  about anal y s ing the 
ta i l s  o f  a l l  come t s  with more t han 5 t a i l  o b s e rvat i ons repo rted 
in the I CQ ( he acqu i r ed an opt i cal charac t e r  read e r  t o  read in 
the data ) .  H e  de c i de d  to as sume that the tail l ength would 
vary a s  mo , and by p l o t t i ng t he redu c e d  magni tude a g a i n s t  the 
reduced t a i l  l ength o b t a i ned the rel at i o n : l o g  ( ta i l  l egg t h ) = 
2 . 0 9 - 0 . 2 2 H 1 , whe re the t a i l  l e ng t h  i s  i n  un i t s  o f  1 0  km and 
H 1 i s  t he comet ' s  magn i tude i f  i t  was 1 AU f r o m  the Earth . 
Th i s  i s  s i mi l ar i n  f o rm t o  F e s t o u ' s  r e l a t i o n s h i p  f o r  OH 
produc t i o n  rate an� r e f l e c t s  the unde r l y i ng phys i c a l  p r o c e s s .  

He a l s o  g ave a p o s t e r  pap e r  s howing the w o r k  o f  the Ge rman 
comet s e c t i o n . They publ i sh a b i -monthl y news l e t t e r  and carry 
out v i s ual and pho t o g raph i c  o b s e rvat i ons . Ana l ys e s  o f  
o b s e rv a t i ons are a l s o  pub l i shed i n  S t e rne und W e l t raun . 

Mark K i d g e r  had f axed a paper wh i c h  d i s cu s s ed the po s s i b i l i t i e s  
o f  P / S w i f t -Tut t l e  re turn i ng t h i s  ye ar . H e  l o o ked a t  t he o rb i t  
d e r i v e d  at the l a s t  return and p o s s i b l e  l i nkag e s  w i th o ther 
comet s .  Ev idence from Pe r s e i d  o b s e rvat i on s  s e emed to s ug g e s t  
that r e c e n t l y  r e l e as ed mat e r i al from the comet was now b e ing 
encount e red and there was the po s s i b i l i t y  o f  very rat e s  a t  the 
next Augu s t  max i mum , wh i ch is f avou r a b l e  f o r  Europe . Howeve r ,  
the s i tuat i o n  may have to be r e a s s e s e d  i f  the c omet i s  n o t  
r e c o v e r e d  s o o n . 

An unschedul ed t a l k  was g iven by Mart i n  Pat z o l d  o f  the G i o t t o  
Rad i o  S c i e nc e  t e am . They measure t he change i n  ve l o c i t y  o f  the 
spac e c r a f t  by l o o k ing at the Dopp l e r  change in f r e quency o f  the 
t rans m i t t e d  s i gnal and c an al s o  measure the d i s t ance to t he 
spac e c r a f t  by me a s u r i ng the t i me de l ay . The encount �f w i th 
P / Gr i g g - S k j e l l e rup was at a r e l at ive s p e e d  o f  1 4  fm s  a t  a 
d i s t ance o f  a few hundred km , c ompared t o  6 8  kms - at 6 0 0  km i n  fhe c a s e  o f  P/Hal l e y . A t  Hal l ey , G i o t t o  was s l owed b y  2 3 0  mms -

' c o rr e spond ing t o  an i mpac t i ng mas s o f  1 9 3 �
1

mg ; b y  c o n t r a s t  
at P / G - S  t h e  spac e c r a f t  only s l owed by 1 mms , c o rre spond i ng 
to 4 2  mg . Onl y  three part i c l e s  were d e t e c t e d  by the D I DSY 
expe r iment , w i t h  the l arg e s t  b e i ng around 90 pg , however a 
part i c l e  o f  around 3 0  mg , w i th o th e r s  around 3 mg are requ i red 
t o  e xp l a i n  the chang e s  i n  nut at i o n  and t he d e c e l e rat i o n . The 
real t ime t ra c k i ng of the spac e c r a f t  actual l y  shows a s udden 
red s h i f t  ( c o rrespond i ng t o  an increase i n  speed ) , f o l l owed by 
a g r adual b l ue - sh i f t , whi ch m i ght be e xp l a i ne d  by a s h i f t  i n  
the f r e quency o f  t he l o cal qua r t z  o s c i l l at o r , cau s e d  b y  the 
du s t  i mp ac t . There is no fuel l e f t  for ano the r comet f l yby , 
but the moon m i gh t  be targeted when G i o t t o  next return s  t o  the 
v i c i n i t y  o f  the Earth . 

The comet workshop d i s cu s s e d  a numbe r  o f  v i sual o b s e rv ing 
techniques and a t tempted t o  get some s t andard i s at i o n . Fo r 
re f e rence s t ar s o u r c e s  the AAVSO at l as o r  s tar chart s were 
widely u s e d , though i t  was n o t e d  that s ame of the chart s have 
app r o x i mat e mag n i tude s only . The . SAO c a t a l ? 'ue _ was gene ral l y  
not f avoured , t hough magn i tude s marked a s  H o r  T we re u s u a l l y  
OK . Re c ent BAA char t s  usual l y  have pho t o e l e c t r i c  magni tude s .  
M o re h i gh t e c h  s o u r c e s  include the Hubbl e  Gu ide S t a r  c at a l o gue 
and the H i pparc o s  input c at a l o gue ; the Tycho c atal o gue wh i c h  

) ; 



g i v e s  the r e s u l t s  from H ipparc o s  should b e  pub l i shed i n  1 9 9 5  
and wi l l  have accurate mag n i tude s f o r  s t a r s  down t o  1 2 m . The 
S i dgw i c k  o r  M o r r i s methods were to be u s ed f o r  mag n i tude 
e s t i mat e s , u s ing the m i n i mum p o s s i b l e  magn i f i c at i o n ; the 
B o b r o vn i ko f f  method was not rec ommended . M e a s u r i n g  the DC was 
a d i f f i cu l t  p r o b l em , as the f o rm of the b r i g htne s s  d i s t r i but i o n  
w i t h i n  t h e  c o m a  var i e s  c o n s i derably f r o m  cornet t o  c omet . S ome 
o b s e rv e r s  mi ght g i ve the s ame comet a value o f  1 or 9 !  I t  
mi ght b e  po s s i b l e  t o  produce s ome f o rm o f  s imu l at i on f o r  
t r a i n ing , e i th e r  us ing a mechan i c al mod e l  o r  compu t e r  
s i mu l at i on . T h e  B e ! g i an c o m e t  s e c t i on u s e  a f o rm wh i ch has a 
mand a t o ry part and an opt i onal part , and t h i s s e em s  an 
exc e l l ent ide a .  

And r e as Karnrne r e r  pre s ent a further pape r on anal ys i s  
t e c hn i que s , us i ng as an e x amp l e  the recent outbu r s t  o f  c omet 

l Tanaka -Machho l z . Mag n i tude var i at i ons were d i f f i cu l t t o  f o l l ow 
in the raw data , s o  he u s e d  a we i ght ed runn ing three day mean , 
wi th we i ghts o f  1 + 2 + 1 . Th i s  c l e a r l y  s howed t hat the outbu r s t  
t o o k  p l ac e  o n  M a y  9th and t h e  b r i ghtne s s  i nc re a s e d  by around 
1 . 5  mag s . H e  u s e d  the s ame t e chn i que on o b s e rvat i ons o f  
P /H a l l e y , f i r s t  reduc i ng the e st i mat e s  t o  H 1 0 •  Th i s  showed a 
numb e r  o f  po s s i bl e  outburs t s , though none were part i cu l a r l y  
c o nv i nc i ng . 

\ ) 

A c o mment was made that the French S I F  handbo o k  has a g o o d  
c orne t s e c t i on . The PC p r o g ram ' S t arGaz e ' i s  apparent l y  one o f  
the b e t ter ones f o r  v i ew i ng s t ar f i e l d s  and I w i l l  b e  o b t a i n i ng 
a c opy to help reduc e o b s e rvat i on s  from t he s e c t i on archive s . 
C o l l aborat i on was v o t e d  by a l l  to be a g o o d  i de a , though I 
s u s pe c t  that a Europe an f e d e rat i o n  o f  c ome t o b s e rvers i s  
p r o b ably a few years o f f . 

Jonat han Shankl i n  



Planetesimal Found Beyond Neptune roughly circular and lies near the orbital 
plane of the planets, the body could be a 
representative of the Kuiper Belt, but an in­
clined, highly elliptical orbit could mark it •s 
a lone interloper from the distant Oort Cloud. 
Observations of the object's motion during 
the next few months should decide the ques­
tion. "I'm reserving judgment until we get a 
better orbit," says Tremaine. But if it is rea­
sonably circular, "I'll het there are a lot more 
of these out there and this is the Kuiper Belt." 

Not since the 1 801 di�covery of the first 
member of the asteroiu belt have planetary 
1stronomers garnered this kind of prize. The 
30 August de-tection of a 200-kilometer ob­
iect 1 .6 billion kilometers beyond Neptune 
offers the first direct evidence for a belt of 
:lark, icy bodies lying in cold storage on the 
,'ringes of the solar system-surplus materials 
from the formation of the planets. If this 
:liscovery proves to be the first of many simi­
lar objects, says cod iscoverer David Jewitt of 
the University of Hawaii, astronomers could 
study "the primordial building blocks of the 
planets; that would be really neat." 

The discovery would be a posthumous tri­
umph for the late planetary astronomer 
Gerard Kuiper, who predicted the belt of icy 
bodies, and a feather in the cap of celestial 
mechanicians who 4 years ago gave quantita­
tive support to Kuiper's gut feeling (Science, 
18 March 1988, p. 1372). In 1951 Kuiper 
surmised that when a disk of gas and dust 
condensed to form the sun and planets, some 
icy debris could have survived just beyond 
Neptune. And 30 years later, Kuiper's debris 
belt was just what theorists needed to explain 
the origin of comets with relatively short 
orbital period�-200 years or less. 

Comets had all been thou�ht to wander in 
from a much more distant dumping ground: 
the spherical Oort cloud, populated by dehris 
flung outward by Neptune and Uranus. But 
in !988, theorists Martin Duncan ofQueens 
Universiry in Kingston, Ontario, and Tho­
mas Quinn and Scott Tremaine of the Uni­
versity of Toronto argued that short-period 
comets had to come from a close-in rim! of 
planetesimals, orbiting the Sun at just 30 to 
100 times the Earth-Sun distance (30 to lOO 
astronomical units, or A.U.)-the same icy 
belt that Kuiper had predicted. Duncan and 
his colleagues envisioned a belt of perhaps a 
billion potential comets, still adding up to a 

Rare outburst of a 
burnt-out comet 
OLD photographs of an asteroid whooe 
orbit brings it near to the Harth have re­
vealed that Jt was once a comet. Asteroid 
4015 (also known as 1979VAJ was "dis­
covered" in 1979. Since then, the 5-kllo­
metre-<iiameter asteroid has been spotted 
on three occasions: in 1988, 1989 and 
thi1 year. 

Edward Bowell of Lowell Observatory 
In Arizona decided to see if he could find 
any earlier images of the object in pho­
tographic plates made during the 
Palomar Sky survey, carried out in 1949. 
He was successful, finding one on a plate 
taken on 19 November of that year. Th 
his surprise, he saw that the object had 
a small tall. 

The object did not go unnoticed In 
1949: lt was named Comet Wllson­
Harrington. But its cometary nature was 
not dear cut. One observer, L. E. 
Cunningham, noted that images taken 
between 20 and 25 November 1949 
showed no tall at all. 

The .. comet" was lost tor ;jO years. un 
Its rediscovery in 1979, no one noticed 
the match between asteroid and the 

, comet of 1 949. 
The discovery confirms •omething that 

many astronomen have suspected-that 
many 11near-Earth" asteroids are burnt­
out comets. After passing many dmes 
through the Inner Solar System, sunlight 
evaporates the Ices that produce the 
cometary tails. 

Asteroid 4015 has shown a tall onlv 
once, which indicates the object is a 
largely inactive comet which has r""' 
outhunts. Astronomen will be watching 
for signs of cometary activity early next 
month when the object is well positioned 
in the sky. Jeff H..mt. Boston 

total mass much less than that of Earth. 
With the 1 4  September �nnouncement 

hy Jewitt and Jane Luu of the University of 
California, Bcrkeley, that their on-and-off 
5-year search had revealed a smallish object 
at about 4 1  A.U., the theorists seemed to 
have just what they were looking for. But the 
excitement is being tempered hy the remain­
ing uncertainties. The only thing known for 
certain about the object, temporarily named 
1992 QBl, is that it's reddish, at least to the 
sharp eye of astronomical instruments. The 

Even before then, more direct support for 
the existence of the Kuiper Belt could come 
in the form of additional planetesimals. Us-

First of a multitude? The new planetesimal (circled} 
appears as a faint spot near two distant galaxies. 

ing the 2.2-meter telescope on 
� Hawaii's Mauna Kea and the latest i in charged-coupled-device detec­
t: tors, Jewitt and Luu searched I 
� square degree of the sky-the area 
;; of four full moons-with enough 

sensitivity to detect objects as faint 
as 25th magnitude. According to 
earlier estimates, such a search 
should turn up between one and five 
of the largest Kuiper Belt planetesi­
mals. Jewitt and Luu got their one, 
but they have not yet fully inspected 
their images, leaving the possibil ity 
that more planetesimals are lurking 
in the data. 

In the meantime, there is the 

reddish tint suggests that its surface is rich in 
the kinds of primordial organic matter that 
to the human eye stain comet nuclei as black 
as coal. With so dark a surface, the object 
would have tu be something like 200 kilome­
ters acros.�-hul!e by comet standards-to 
account for its measured brightness. 

But a single body doesn't amount to a 
Kuiper Belt. -Indirect evidence that QBI is 
just one of a multitude should come from the 
shape of its orbit, something that isn't known 
yet because the object's apparent motion 
against the stars is so slow. If the orbit i� 

matter of a permanent name for 1992 
QB I .  The first asteroid to be discovered was 
named Ceres, after the patron saint of Italy. 
Jewitt and Luu may take a different tack with 
the first member of the secretive Kuiper Belt. 
"We want to call it Smiley, after Georgc 
Smiley, the spy in John Le CarrC's books," 
says Luu. "We both like the character and 
were talking about him at the telescope." If, 
as astronomers suspect, the Kuipcr Belt in­
cludes thousands of planetesimals as big as 
this one, many a stealthy character may yet 
be immortalized. 
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ESO Observations 
At ESO, three lines of investigations 

were initiated immediately after the 
announcement of the discovery. 

With the Danish 1 .54-m telescope, 
Olivier Hainaut and Alain Smette ob­
tained deep CCD frames on February 2. 
In addition to measuring an accurate 
position, useful for improving the orbital 
computations, they checked whether 
1 992 AD has an atmosphere like is the 
case for Chiron since 1 988. A 30-minute 
exposure is shown here (Fig. 1) and as 
can be seen, there is no sign of any 
diffuse "coma" around 1 992 AD. In fact, 
by adding several CCD frames, the ESO 
astronomers were able to put quite low 
limits on any dust or gas above the 
surface of 1 992 AD. lt certainly looks 
completely inactive. 

At the ESO/MPI 2.2-m telescope, 
Olivier Hainaut and Werner Zeilinger ob­
tained a spectrum of 1992 AD, covering 
most of the visible region. A raw version 
of this spectrum is shown in Figure 2, 

together with the corresponding solar 
spectrum. Despite the rather poor re­
sponse of the CCD in the UV-blue part 
of the spectrum, it seems clear that the 
overall forms· of the spectra are similar, 
except that there may be some broad 
absorption structures in the spectrum of 
1 992 AD. No emission lines were found, 
so there is no indication of a gaseous 
atmosphere. 

Thus, at least at the present time 1 992 
AD is dissimilar to Chiron in that it has 
no perceptible atmosphere. 

Finally, a search was made for earlier 
images · of 1 992 AD, possibly visible on 
photographic plates available at the 
ESO Headquarters. Three ESO plates 
from 1 977-78 and one UK Schmidt 
plate from 1 982 were identified.  A very 
faint trail was seen on the UKS plate. 

However, when in February 1 992 pre­
discovery images were found on 
Palomar plates dating from January 
1 991 and November 1 989, a backward 
orbital extrapolation showed that the 
object on the 1 982 UKS plate was not 

1 992 AD. But fortunately Robert 
McNaught from the UK Schmidt team in 
Coonabarabran found the right object, 
of magnitude - 20 and about 1 0 arc­
minutes dista:1t from the other one, and 
he also identified 1 992 AD on a 1 977 
UKS plate. A further verification of two 
ESO QBS plates from 1 977 and 1 978, 
now more accurate with the improved 
orbital data, still did not show the object, 
most certainly because the predicted 
blue magnitudes were 2 1 .7 and 21 .5, i.e. 
at the formal limiting magnitude of the 
ESO Quick Blue Survey. 

The Importance of 1 992 AD 
The new minor planet move!. l part 

of the solar system that is largely unex­
plored. Only a few comets have been 
followed out to these distances, but the 
observations are very difficult and not 
very detailed. However 1 992 AD and 
Chiron are bright enough to be ob­
served over much of their orbits, espe­
cially when the new large telescopes 
enter into operation. They are most like­
ly to represent the first (the brightest?) of 
a new class of minor planets which 
move in orbits beyond Saturn. Already 
at the time of the discovery of Chiron, it 
was inofficially decided that they will be 
given the names of mythological Cen­
taurs, so they will supposedly be known 
in the future as the Centaurs, just like 
the Atens, Apollos, Amors, Hildas, etc. 
Now that 1 992 AD has been observed in 
1 977, 1 982, 1989, 1 991 and 1 992, the 
orbit is sufficiently well known to allow 
the assign!llent of a number and a 
name. No doubt the discoverers are 
now busy studying mythology! 

In this connection, speculations have 
already been started about possible 
similarities between Chiron and 1 992 
AD on one side and some of the outer 
moons, like Triton at Neptune and Cha­
ron at Pluto, as well as Pluto itself. Are 
they perhaps all objects of the same 
basic type, but of different sizes and 
with different evolutionary histories? 
Onlv further observations will tell. 
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Prospects for 1993 

Highlights of the past year were undoubtedly the Giotto fly-by of 
P/Grigg-SkjelJ:erup, and the recovery of P/Swift-Tuttle, both of \vhich 
were triumphs for all concerned.The latter gave us our brightest comet 
since Levy in 1990, and w�ll continue to interest southern observers 
during the first part of 1993.Apart from that, only P/Schaumasse promises 
to be reasonably bright, and as usual we must depend on the searchers 
to find something out of the ordinary. 

Another interesting development in 1992 t•Tas the identification of 
P/�ilson-Harrington with an object previously designated as an asteroid. 
The former, 1949III, was originally assigned the very short period of 
2.3 years, but it seems that a timing error led to a false orbit solution, 
and re-working has enabled the comet to be identified with asteroid 
1979 VA, \vhich has been re-observed in 1988/89 and 1992, still of 
asteroidal appearance.The cometary nature of the original object has 
been definitely confirmed by re-examin�tion of the plates, and it seems 
that we have here another quasi-asteroidal comet (Quack?) to add to a fe\v 

)others that spend most of their time looking like minor planets.·:rhis one 
appears to be t\·To magni tudes fainter as e.n aste;rQid than it \vas as a 
comet, and will be down to 18m by the end .. of 19':;!2. . . 

All comets known to be at perihelion in 1993 are included in these 
notes, together t'li th a fe\v previous ones that may continue to be of 
interest, and a couple of early ones from 1994 that should be \•Ti thin 
range before the end of the year.The increasing use of larger appeetures 
in conjunction \vi th CCD 1 s should extend our magnitude limit to somewhat 
lov1er levels than in the past. 

P/Sch\·Tassmann-V/achmann 1 This perennial and eruptive object has been 
fairly quiet in 1992, only one major outburst, in February, having been 
noted.Lesser brightenings occurred in August and at the end of lTovember. 
Surveillance of the comet to detect unusual activity continues to be 
required, though_,even at best the outbursts rarely exceed 12m.The comet 
is near to Beta �auri in January and then moves eastwards for the rest 
of the year, ending it near Pollux.During Hay to early August the elong­
ation is too small for observations to be made, but otherwise the comet �. is well-placed. 

) Helin-Lmvrence, 1991 1 This long-enduring comet is no\.,r on the l.vay out, 
perhaps never to return.Having reached 13th mag� at its best, it starts 
1993 at 15th, fading as it moves slowly in the Square of Pegasus. 
Shoemaker-Le�, 1991a1 At one time it seemed that this comet might be 
quite bright ln the summer sky, but it was disappointing, barely rea.chin::s 
7m. It is now a southern object, fading at 14m in Carina. 
Oshita, 1992a1 Discovered with I arge binoculars on 1992 :i.�ovember 24 at 
11th magnitude, this comet would have been much brighter had v1e not been 
prevented from seeing it by its proximity to the Sun.It is moving av1ay 
no,,IJ' and fading,starting the year at 13m in Ursa i1ajor, then moYing across 
into northern Draco and on into Cassiopia during Harch, by ':Jhich time it 
•t�ill be dO\'m to 18th mag. 
P/Swift-Tuttlefi

1992t Recovery of this long-sought comet reflects great 
credit on Kiuc i for finding it and Brian Harsden for predicting it.The 
sceptics (who included myself) have been confounded, and the identity 
with Comet Kegler, 1737 II, established, though problems still attend. 
the reconciliation of the three orbits, mainly because of the large non­
gravitational forces involved.�ith a peak brightness between 4th and 5th 
magnitude, this has been the best comet of the year, though it is a pity 
that perihelion was not at a more favourable time.During 1993 the comet 
moves rapidly across the southern sky, from Sagittarius through Grus and 
into Hydrus, fading quickly to 15m by the end of June.It ends the year 
in Carina, at 20th magnitude. 
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P /Ciffreo, 1992s \•/hen recovered by Scotti \vi th the Spacewatch telescope 
on 1992 Sept. 24, the comet was 18mpg. , with a 15" coma and a 25" tail .. 
At discovery in 1985 November it was 10m visually, though photographic 
estimates were one or two magnitudes fainter. There may have been some 
intrinsic fading, but if the original brightness is maintained the comet 
will start the year at 13m, fading to 16m by the end of Hay. During this 
period it moves from Pisces into Auriga, passing the Pleiades in the 
latter half of March. 
P Hmvell 1 92c Discovered in 1981 , the maximum brightness \vas 15mPG. 
The 1 ' return, similar to that of 1981, yielded visual magnitudes of 
12 - 13. The circumstances of the current return are a little less 
favourable, and beb'leen January and 1'iay the brightness \'lill probably 
vary throuGh 13� - 13m and back, fading to 15m by the end of October. 
Hm1ever, the elongation and the south declination are both unfavourable 
for us until the end of i·larch, lvhen the comet will be in the morning sky 
movinG from Aquarius through Pisces and on into Aries. 
The main disturbance of the orbit occurred in 1585, \vhen the line of 
apsides was reversed and q reduced from 4.7 to 2.4 AU. Subsequent 
encounters with Jupiter reduced q again to 1.4 AU, and the comet is 
nm·1 librating smoothly about the 1/2 resonance. 
P/Schaumasse, 1992x This comet has been dealt with in det�il in the 
recent C .. 3.Hewsletter.Since that v1as published, Denis Buczynski has 
photographed the comet at 12- 13m. It is usually rather slov1 to brighten 
on the approach to perihelion and may require a larger coefficient of 
log r in the magnitude formula than the standard value of 10.It is 
hoped that the observations at the present apparition will enable a 
reliable formula to be derived. 
P/Forbes At its best this comet can be a 10th mag. object; during its 
first six observed apparitions, 1929 - 1980, it ranged at brightest 
from 10m to 141m, 'l.vith a short tail on each occasion.Hissed in 1935 
1955 and 1967 m·Jing to unfavourable circumstances, the comet 1:1as a 
difficult object in 1987.The present return is only moderately good, 
and we may expect the comet to be about 12 - 13m during the first half 
of the year.Badly placed at first in Scorpius - Capricornus, during the 
second half of the year it moves northeast into Pisces, fading to 16m. 
The orbit has been fairly stable for some time, librating around the 
1/2 resonance but after the next return in 1999 more severe changes 
occur and it will become progressively more difficult to observe. 
Helin-La\vrence, 1992q This southern object starts the year at 141'1 in 
Grus, brighten� slowly to

. 13m �uring April as it pass�s tl;rou�h Hydr,· ), 
then fades as J.t crosses J.nto rtydra: and Corvus·, •:rhen J.t �:nll oe dm·m 
to 17th - 18th mag. 
Shoemaker, 1992? Faint and distant, this comet starts the year at 14m 
a�d fades steadJ.ly to 18m by December.As it does so, it loops in Aries­�J.�ces? then moves northeastwards into Camelopardus and through Ursa MaJOr J.nto Bootes. 
P/Holm�s Discovered in 1892 November, this comet was close to N31 and was brJ.ghter than that object. Various estimates gave it as 3rd - 5th 
�agnitude, about 5' �n diameter. Evidently it was in outburst, other•tTise J.t ,,•rould have been d1.scovered sooner. It kept up its bri-:rhtness during 
•T b d d 10 • 

O l';ovem er, pro uce a 2 taJ.l, and a nebulous lmot was recorded just beyond the end - perhaps a disconnection event. One photograph sho·.ved a double nucleus, but this'was not repeated. By the end of the month the coma was 301 across, but the comet faded during the next six ':leeks u�til another major outburst increased the brightness by 4 to 5 mag­nJ. tudes. The returns of 1899 and 1906 sho·11ed nothinCl" unusual the magnitude being 14 - 15 at best . '.rhe n0xt seven return� were mi�sed, and the comet vras regarded as lost until a re-examination of the orbit by Brian f-1arsden (,,..,ho else?) enabled Roemer to recover it in 1964. 
At that and the next two returns the brightness was 18 - 19m and does 
n<;>t look like being better than 17 - 18m this time.:qovJever, there 
mJ.ght b� another l)lo�tl-up, and we should keep an eye on the position. 
After the end of 1'lay the comet moves northeast through Pisces Aries and into Perseus, and is well placed from August onw�rds. 

' 



3 

P/Vaisala 1, 1992u This small,faint and rather distant comet has been 
observed at every return since its discovery in 1939, but on no occasion 
has it distinguished itself in any way.The orbit is stable and the 
brightness reliable.At discovery it was designated as Asteroid 1939 CB, 
but soon revealed its cometary nature by shmving a small coma and a 1' 
tail.This apparition is very similar to that of 1939, and during the 
first part of the year the comet will be well placed in Leo, around 
opposition and 14ID - 15m.By October it will have moved into Libra, close 
to the Sun, and fading to mag. 18 - 19. 
P/Lovas 2 Discovered on 1986 November 28, at 14m, this comet had a short 
tail, but quickly faded; its periodic nature remained uncertain for some 
time.Intrinsically faint, and rather distant, it is unlikely to be 
observed visually.At its poor best during the middle months of the year 
it will move northeast1·1ards from Pisces into Aries, and is not exuected 
to be brig�ter than 16m. 

� 
P['liseman-Skiff This is another ne1'1 short-period comet, discovered a 
month later than P/Lovas 2, and similar to it in many \•mys.The first 
apparition \vas very favourable and the comet \'I as seen visually at 13m-14m 
but the 6� year period means that alternate returns are unfavourable, 
and the present one could hardly be 1·1orse. The elongation at perihelion 

\ is 6°, dropping to 20 at the end of June. dhen available, the comet '.'lill 
J be no brighter than 17 - 18 mag., and 1.vill not be of great interest to 

us. A close approach to Jupiter in 1984 evidently diverted the comet 
into its present orbit. 
P/Slaughter-Burnham, 1992w Although making its fourth observed apuearancE 
this faint and distant object has never been recorded as brighter than 
16m, and it is unlikely that even that modest level will be reached this 
time.The apparition is not a good one, and the comet does not emerge 
into the morning sky until Julfu ' still 3 AU from the Earth. The peak 
brightness will probably be 17 - 18m in October. 
P /Urata-Nii,jima This is another of the. six ne\•T short-period comets found 
in 1986, and like most of the others it is very faint, mving its dis­
covery to a particularly favourable apparition.Brian Banning managed to 
record it on three negatives at 16m, but even he \vill be hard put to it 
to repeat his success this time, for it is a poor return and the maximum 
brightness is unlikely to exceed 19m - 20m.Even its recovery is by no 
means certain, as at perihelion it is still 2.1 AU from the Earth, with 
an elongation of only 30°. 
P/Ashbrook-Jackson, 1992j This comet 1·1as discovered in 1948 follo'.'ling a 

) close approach to Jupiter in 1945 which reduced q from 3.8 to 2.3 AU. 
\_ Although it is one of the intrinsically brightest. of the short-period 

comets, the still-large perihelion distance keeps its observed magnitude 
at a modest level.At all except the worst of its six previous returns 
it has been recorded at 11m - 12m, and occasionally sports a short tail. 
The present return is quite favourable; after emerging from conjunction 
vJi th the Sun, the comet '>'�ill in April be in the morning sky in Aquarius 
at about 13m. During the follm'ling months it moves northeast':Tards, 
attaining maximum brightness around 11m at opposition in late September 
while retrograding in Pisces. 
P /Gehrels 3 This very faint and distant comet ':!as discovered in 1975, 
2� ye�rs before perihelion.I-Im-!ever, the near-circular orbit and the 
large perihelion distance of 3.4 AU means that Earth-distance is the 
determining factor for the brightness.Discovery follo':led an extremely 
close pass of Jupiter in 1970 at only 0.001 AU from that planet, v1hich 
resulted in temporary capture into a satellite orbit, at the same time 
reducing q from 5.7 to 3.4 AU • Starting at the middle of next century, 
a series of four further close encounters will change the orbit again, 
eventually shifting q out to 7 AU. The current return is a least-favour­
able one, the magnitude r�nging from 18 to 2o.·�'Jhen recovered on 1992 
September 26, as 1992v by Scotti with the Spacewp.tch telescope it ':Tas 22m 
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Space\'latch, '1992h So called because it was detected by computer-based 
�nspection of a plate taken \•Tith the Spacewatch telescope at Kitt Peak, 
this comet, although fairly bright intrinsically,remains observationally 
faint because of its large (3.'16 AU) perihelion distance.During '1993 
it stays in the '16m- 17m range most of the time, but at the end-of the 
year is a little brighter as it passes, at declination +880, close to 
Polaris. 
P/Neujmin 3 This faint object is unlikely to have been discovered but 
for a close approach to Jupiter in '1850, \'lhich reduced q from 2.7 AU to 
2o'1 AU.Even so, it was not found until '1929, and has been missed at 
alternate returns since then.Interestingly, the pre-'1850 orbit is found 
to be almost identical to that of P/van Biesbroeck, and it is considered 
that the t\·lo comets are fragments of a parent that split. 1l'his is by 
no means a good return, and the magnitude is unlikely to exceed 18 - 19 
at best in July-August.The comet remains in south declination throu�hout 
the year. 

� 
P/Shajn-Shaldach This comet has a turbulent orbital history involving 
close encounters 1.vith Jupiter.The last of these, in '1946, reduced q 
from 4.2 to 2.2 AU, reversed the nodes, and the previous perihelion 
became the aphelion of the new orbit.This led to discovery in '19�9,at 
12m. The comet was then lost for two returns until a new prediction by 
Brian Harsden enabled recovery to occur in 197'1.0n that return and tr� \ 
subsequent ones the brightness has been rather less than expected,and 
the present estimates are based on the fainter performance • .  Paen the· 
comet emerges into the morning sky in April, in Aquarius, it 1·.Jill 
probably be about 17m, brightening to 14ffi as it moves into Pisces in 
October. The orbit \•Till remain largely unchanged for the next century. 
P /�lest-Kohoutek-Ikemura Considerable confusion attended the discovery 
of this comet: not only 1JTere three observers involved, but Kohoutek 
found another comet nearby at the same time; its motion was undetermined 
and it '•las not clear as to VJhich of the comets the various observations 
referred.Eventually the mess 'das sorted out, and it transpired that 
both objects were new short-period comets. As in the previous case, 
discovery follovwd an extremely close encounter ':Ti th Ju:pi ter, completely 
changing the original orbit, but only minor changes are no':J e::-..":pected 
for the next couple of centuries. The 1993 return is just about as 
favourable as it can be - a very nearly perihelic o��osition. �he co�et 
i•las 12m at discovery in 1975, in rather less good circumstances, and if 
that is any guide we may hope for 11m this time.��O':Tever, the comet �_,Jas 
fainter than expected at the last t�·10, rather poor, apparitions, and 

) the original brightness may be non-recurrent,. as is often the case ��Jh 
ne•.'lly-diverted comets.In the latter half of the year the comet moves 
northeast·-vards through Cetus into i�aurus and at opposition in Jeceober 
�ill be well-placed, a little north of the �yades. 
? /.Sch•:rassmann-:iachmann 2 Bince discovery in 1929, every return of 
this comet has been observed; in a good year, it reaches 1'1°. The 
present return is the most favourable possible - �� almost precisely 
perihelic opposition, and perhaps it ':Till be a little brichter than 
its previous best .Reachinz 12m by �;·ovember, it •.'iill be ';Jell-placed near 
l"}ollux, from '.-Thence it moves into Cancer at opposition in 1994 January 
at 10m - 11m, after ':Thich it continues into Leo, fadinG; to 171 as it 
does so.This '..:ill be our last chance to see the comet reasonably bright 
as it is due for a shake-up by Jupiter in 1997 that ':Till shift q out 
to 3. ?5 AU, returning to the lm·r-eccGntrici ty orbit it had before a 
deep encounter in 1921 - 1928 brought it closer in. 
P/Encke This frequent but elusive visitor, making its 56th observed 
return, is moderately \vell-placed this time.During Ziovember it should 
be around 12m, moving south'Hards from Pegasus into Aries, bri3htening 
to 10m at the end of the year, after ':Thtch tt dives ra:Qidlt tnto the 
�¥��i�f �il����G�n�fyi�ep�fia@e�n8�ow ���gn���;g�gtJ:l·;,a�� t6����s o

ne 

perihelion on 1'ebruary 9, 'ilhen the elon�:;ation 'Hill be a scant ?0• 
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Comets in 1993 

Prov. T 
desig. 

1989 
Oct.26.7 

1992 
19911 Jan.20.0 

1991a1 July24.5 

... . 

Hag. 
Brir;htest 
Honth Blong. 

18 (12) Jan. 145E 

15 

14 

Jan. 

Jan. 

1992a1 i·rov. 1.6 13-14 Jan. 100E 

1992t Dec.12.3 
1993 

1992s Jan. 22.5 

1992c Feb.26.1 

'1992x Har. 4.0 

1992q i·'lar.15.1 

1992y r.Iar.25.7 

Apr.10.7 

1992u Apr.29.2 

June 2.4 

June 4.4 

6 Jan. 

'13-14 Jan. 

12-13 J'eb. 

8-9 ?eb. 

12-13 Apr. 

13 Apr. 

14 Jan. 

'17-18 Oct. 

14-1 5 I·lar. 

16 June 

17-18 Oct. 

13E 

80E 

80CS 

105E 

125E 

145E 

):t?/Slaughter-Burnham 1992vl June22.4 17-18 Oct. '120E 

P /Urata-:Liiijima 

P/Ashbrook-Jackson 

P/Gehrels 3 

Spacevmtch 

P/Heujmin 3 

P/Shajn-Shaldach 

P/West-Kohoutek­
Ikemura 

P /Schvmssmann­
·,./achmann 2 

P/Encke 

July13.3 

1992j July14.1 

1992v July25.4 

1992h Sep. 7.6 

Iiov. '13. 0 

l1ov.16.0 

Dec.25.3 
'1994 

Jan.23.9 

Feb. 9.5 

19-20 July· 

11-12 Sep. 

18-19 Jan. 

15-16 Dec. 

18-19 July 

14-15 Oct. 

11-12 Dec. 

11-12 Dec. 

10-11 Dec. 

36';/ 

15m1 

135E 

110C:N 

110E 

165E 

165E 

135�·{ 

75E 

Ho on 
Ne\v Full 

Jan. 8 

Jan.22 

J'eb. 6 

:?eb.21 

Har. 8 

Har.23 

Apr. 6 

Apr.21 

Hay 6 

Hay 21 

June 4-

June20 

July 3 

July19 

Aug. 2 

Aug.'17 

Sep. 1 

Sep.'16 

Sep.30 

Oct.'15 

Oct.30 

llov.13 

iTov.29 

Dec.13 

Dec.28 

Elone;ations are for approx. mid-month. CS/CH = Circumpolar Southhforth 
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Short-Period Comets at Perihelion in 1994 

P/Comet T q p Previous AJ2J2ari tions 
1994 AU yrs N 1Hrst Last 

Sch\'lassmann- Jan.23.9 2.07 6.39 10 1929 I 1987-XIX 
\vachmann 2 

Encke Feb. 9-5 o.33 3.28 55 1786 I 1990 XXI 
Kojima,1992z Feb.18.0 2.40 7.85 3 1970 XII 1986 VII 
Tempel 2 Har.16.8 1.'+8 5.48 18 1873 II 1988 XIV 
Haury rlar.19.1 2.03 8.74 1 1985 VI 
Hartley 3 Hay 20.4 2.'+6 6.84 1 1987 XII 
Tuttle, 1992r June27.0 1.00 13.51 10 1790 II '1980 XIII 
Bus June28.1 2.18 6.52 2 1981 XI 1987 XXXIV 
Reinmuth 2 June29.7 1.89 6o64 7 1947 VII 1987 XA'VI 
Kohoutek June29.9. 1.78 6.67 3 1975 III 1987 XXVII 
Tempel 1 July 3o3 1.49 5.50 8 1867 II 1989 I 
'dild 3 July2111'2 2.30 6.91 2 1980 VII 1987 XX i 

Harrington Augo23.2 1.57 6.78 4 1953 VI 1987 Xl.'"VIII 
Brooks 2 Sep. 1.1 1.84 6.89 13 1889 V 1987 XXIV 
Russell 2 Oct.27.4 2.28 7.38 2 1980 III 1987 XI 

Borelly Nov. 1.5 1.37 6.88 11 1905 II 1987 XXXIII 
�'/hi pp le Dec.22.4 3.09 8.53 9 1926 VIII 1986 XII 

Complete precise elements for any of these comets can be provided on 
request. 

Sources 
Carusi,A.,Kresak,L.,Perozzi,E., & Valsecchi,G., Long-Term Evolution of 
Short-Period Comets, Bristol, 1985 
Belyaev,IT., Kresak,L. ,Pittich,:S., & Pushkarev, A., Catalogue of Short­
Period Comets, Bratislava, 1986 
I1arsden,B.G. , Catalogue of Cometary Orbits, S. A. O. , 1992 
Marsden, B.G. , Annual Reports on Comets, Q.J. R.A. S� 
Porter,J .G., Comets and I·ieteor Streams, London, 1952 
Kronk, G. '.'l., Comets - A Descriptive Catalogue, Hillside, 1984 
Vsekhsvyatskii, S. K., Physical Characteristics of Comets, Jerusalem,1964 
Yeomans,D.K. , Comets, He1·1 York, 1991 
Handbook of the B.A.A., 1992 & 1993 
B.A.A.Circulars, Ed.D. Miles 
IAU Circulars & l�inor Planet Circulars 
Hurst,G.M. , The Astronomer 

Thanks are due to S • .J. Hilbourn for providing orbital data in connection 
with these notes. 

H.B. Ridley, 
Eastfield Observatory, 
1992, December 29 
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Comet Section Survey 

In order to help meet members needs I am carrying out a survey of members interests and 
observing equipment etc. Please fill in the questionnaire in block letters so that I can read it! 
Some of the questions may seem irrelevant, but they do give me additional help in serving your 
needs. The information won't be recorded on computer. Please return the completed 
questionnaire to the Director. 

Name: 

Date of birth 

Address: 

Telephone home: 
nos 

Observing site information: 

work: 

Eg Light pollution, normal limiting mag (zenith and at lOo altitude), % of clear nights. 
Repeat the details for a second site if you use one frequently. 

How long have you been interested in comets (years) ? 

How would you describe your level of interest? 

Casual [ ]  
Beginner [ ] 
Other (please specify) 

Keen 
Intermediate 

[ ] 
[ ]  

Lapsed 
Experienced 

[ ] 
[ ] 



How long have you been observing comets (years) ? 

Visually Photographically 

What are your comet interests? 

Historic articles 

Visual observation 

Comet seeking 

When do you observe? 

[ ] 

[ ]  

[ ]  

In the evening 
At weekends 

[ ] 
[ ] 

What instruments do you have 

Small binoculars ( <60mm) 
Small refractor ( < lOOmm) 
Small reflector ( <150mm) 
Medium reflector ( <300mm) 
Other (please list) 

Current research articles 

Photographic observation 

Other (please specify) 

In the morning 
Anytime 

[ ] 
[ ]  
[ ] 
[ ]  

Large binoculars 
Large refractor 

Large reflector 

What is the faintest comet that you regularly observe? 

[ ] 
[ ] 

What atlases do you use for finding comets? 

wm 

fainter than 12m 

What sources do you use for magnitude estimates? 

CCD 

[ ] 
[ ] 

[ ] 
[ ] 

[ ] 

[ ]  
[ ] 

[ ] 

[ ] 
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Do you take comet photographs? 

Unguided 
Wide field 

[ ] 
[ ] 

Piggy back 
CCD 

Do you have access to a PC? 
Give details of discs, type (Eg 386 A 1) etc 

[ ]  
[ ]  

Prime focus [ ]  

From what other sources do you receive comet information? 

Please rate the following in order of importance to you: 

A: Comet section contact 
Newsletter [ ] 
Correspondence [ ] 

B: Journal publications 
Observation reports [ ] 
Meeting reports [ ] 

Section meetings 
E-mail 

Notes and news 

C: Comet ephemeris information 
BAA Handbook [ ] BAA Circulars 
IAU circulars [ ] ICQ Handbook 

What should the newsletter contain? 

IAUC news 
Research news 
Charts 

[ ] General news 
[ ] Observations 
[ ] Orbital elements 

Do you want to continue receiving the newsletter? 
(A small charge may be made in the future). 

What astronomical societies do you belong to? 

[ ] 
[ ] 

[ ] 

[ ] 
[ ] 

[ ]  
[ ] 
[ ]  

BAA meetings 
Phone 

TA Circulars 
Section newsletter 

Historical items 
Ephemerides 
Other (please specify) 

[ ] 
[ ] 

[ ] 
[ ] 

[ ] 
[ ]  



What other BAA sections do you belong to? 

What (if any) help or training could the section give to help you make more observations (Eg 
Observing manual, finder charts, ephemerides, etc) 

Any other information, requests or suggestions 

Jonathan Shanklin 
Director 

1992 October 22 



THE BRITISH ASTRONOMICAL ASSOCIATION 

COMET SECTION 

NEWSLETTER FEBRUARY 1994 

Recently, there have only been two comets available to observers, P/Schwassmann-Wachmann 
2 and the newly-discovered P/Kushida 1994a. Both of these objects have been well-placed 
for observation around midnight. Although faint for visual observers, they have been 
well-suited for CCD imaging. Observations made at Conder Brow during the past few weeks 

have proved the value of this new technology to Glyn Marsh and myself. 

P/Kushida 1994a was imaged using a Starlight Xpress camera and a 5" Celestron Comet­
)atcher . �  The resulting frames enabled Nick James to produce accurate astrometry using the 

Hubble Space Telescope Guide Star Catalogue. 

Electronic imaging and measurement is easy when compared to conventional photography and 
plate measurement. Observation, identification, measurement and data transmission are 
virtually push-button procedures. I now understand how Japanese observers produce 
numerous astrometric results so quickly. This seems to be the way forward for UK 
observers interested in cometry astrometry. 

P/Schwassmann-Wachmann :2 has proved very .interesting. The predicted magnitude of the 
comet for the past few weeks has been around 10 - 11. However, our CCD observations seem 
to show a brighter and more developed comet, complete with tail, than we expected. We are 
attempting some photometry to see if we have witnessed this comet in outburst. We would 
be interested to hear from any other observers who have also been following this object 
during the past few weeks. 

The CCD appears to be an ideal detector for comet observers. More sensitive than 
photography, more reliable than visual observation, and it combines with an ease of data 
�andling. I see a bright future for our chosen field amongst amateurs. We have already 
Jeen a CCD image and astrometric position of P/Spitaler by Martin Mobberley published in 
TA. This is by far the faintest comet observed and reported by an amateur in this 

country. 

Of course, a potential irony is that the "next bright comet" which we have all eagerly 
anticipated for so long, may prove too bright for our new technology!! 

Denis Buczynski 

Editor 
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Prosnects for 1994 

The past year has been a quiet, not to say dull, one, 'di th no 
bright comets and, remarkably,no discoveries by amateurs�Hov1ever, the 
year has not been without interest, the highlight beinG the discovery 
of P /Shoemaker-Levy 9, the 11 string of pearls 11 comet torn apart by 
Jupiter's gravity.The final collision 1Hith the planet in July v1ill be 
of intense interest; although hidden from us, the aftermath may well 
be. visible as some disturbance of the cloud-patterns on Jupiter's · 
disc. The other item of interest was the rediscovery of P/Spitaler, not 
seen since its original discovery nearly a century ago. 
Apart from the forthcoming collision, there is nothing spectacular in 
prospect.TvJO or three of the returning short-period comets may be fairly 
bright, but none are likely to reach naked-eye visibility.Once again 
we must urge the patient seekers not to lose heart, but to increase 
their efforts to find us something worth looking at. '*See Late News 

P /Schvmssmann-\'iachmann· 1 Three outbursts of this comet vJere reported 
in 1993: in February, April and November, magnitudes bet\·leen 12t- 13-: 
being recorded.Continued surveillance is required to ensure that no 
outbursts are missed.The comet spends the first five months of 1994 in 
Gemini; after conjunction \•li th the Sun, from September om<�ards it \vill 
be moving slowly in Cancer.Throughout the year, the basic magnitude 
stays around 18. 
P /':lest-Kohoutek-Ikemura It looks as though the fading noted at the 
last tivO apparitions was not entirely due to unfavourable circumstances, 
but \'Ias partly of intrinsic origin.Duri.ng the first quarter of the year 
the comet will be v-Tel1 placed in Auriga, but probably no brighter than 
12 - 14 magnitude. 
Mueller, 1993a This comet, in a retro�rade orbit, has been with us 
for a year, slov1ly brightening from 15fii to 9m in i{ovember, since vJhen 
it has faded a little and perhaps become more diffuse; recent estimates 
are in the 9t - 10t range.It begins the year in western Pegasus, but by 
li'ebruary it will be too close to the Sun for observation. After crossing 
the celestial equator in April, it moves steadily southwards; by 
September it \·lill be in Telescopium, probably no brighter than 15m. 
P /Sch\·Jassmann-\·/achmann 2 Although it is never very bright this comet 
has been observed at every return since it� discoy�ry in119

b
29, and at 

its best. �ay reach 11m. T ne present apparJ.tJ.on couJ.d hard y e more 
favourable: a perihelic opposition. \'/ell placed, it moves from Gemini 
into Cancer, later passing into Leo, fading from its peak of 11m in 
January to 13 by the end of Hay.A close encounter with Jupiter in 1997 
is due to enlarge the orbit, shifting q out to 3.35 AU and thus putting 
the comet beyond the range of small instruments. This reverses the 
changes made in 1921 - 1928 which led to its discovery. 
P/Spitaler, 1993r Recovery of this comet after nearly a century in 
the ivilderness is of considerable interest .Discovered in 1890 when 
Spi tal er vms looking for Comet Zona, it was making a very favourable 
apparition, and was rated as 12m. Hm<1ever, the recovery magnitude of 
17.2 given by Scotti indicates that the comet may now be 4 magnitudes 
fainter than it was orie;inally. If this fading is real, and occurred 
after the first appearance, it might help to explain the subsequent 
loss of the comet. The orbit is relatively stable, shall m<� encounters 
with Jupiter producing only minor changes; the original orbit \<!as based 
on 22 observations over a two-month arc, and should have been c;ood 
enough to ensure recovery . Later attempts to predict returns \vere well 
out: Harsden,Buckley and Nakano made predictions for the 1972,1979 and 
1994 returns respectively and were 59, 89 and 116 days early, according 
to recent calculations by i·!arsden.'rhe comet is on its way out now., 
moving through Cetus and Aries, fading from 17m to 19m as it approaches 
Conjunction J.n July. 
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�/�ncke �his famous comet, discovered by l�echain in 1786 and with 
the shortest known period, is making its 56th observed apparition. 
hlthough this is a favourable return, the comet is never very easy 
to observe, as it stays fairly faint until its final dash to perihelion 
VIhen it closes rapidly on the Sun and becomes lost in the twilight. 
There is some evidence of secular fading as it is now genera�ly about 
a magnitude fainter than at corresponding times in its earlier 
appearances. At the start of the year the comet will be on the Aquarius­
::?egasus border, about 10m and moving westv1ards into Capricornus. How 
bright one sees it depends on ho�tl far it can be follO\ved as it nears 
the Sun, but one cannot expect better than 7m even ·:.rhen the elongation 
is down to 25°.This object is designated for special study by the 
Ulysses Comet .latch project, and it is hoped that observers will make 
every effort to follow it as far as possible. 
P/Ko�ima, 1992z The orbit of this faint object is chaotic, oscillating 
between the 1/2 and 3/4 resonances with Jupiter. An encounter in 1962 
reduced q to 1.6 AU and led to discovery in 1970, v1hen the comet 
reached 13im. A  further perturbation in 1973 shifted q out to 2.4 AU, 
i'lhere it has remained. 'l:he subsequent two apparitions were poor, at 1am 
and although the present one is optimum - a perihelic opposition - it 
·v1ill be unlikely to yield better than 15m at that time. The comet moves 
slowly in Leo, near Regulus, during the first four months of the year, 
later moving east\vards into Virgo and fading to 17m as it closes on· 
the Bun.An encounter with Jupiter in 1996 ':Till reduce q to 2.0 AU. 
?/Tempel 2 This comet will be making its 19th observed ap�arition since 
its discovery in 1873.In a good year such as 1988 the comet gets to 8m, 
but the 5i-year period means that alternate returns are unfavourable, 
and such is the case this time.The light-curve is highly asymmetrical; 
after a late 'turn-on' there is a rapid rise in brightness to perihelion 
which continues more slowly for the next two or three weeks, followed 
by a slow decline until the 'turn-off' steepens the curve .. In three of 
the four perihelia since discovery occurring \vi thin a month of the 
present one the comet has been missed completely and the other one 
produced a feeble 18m maximum.Perhaps it i·Jould be better to play this 
one by eye and see \vhat happens - probably on the monitor screen of a 
CCD camera.The orbit is very stable, one reason why this comet has been 
a favourite target for cancelled space missions.In 1983 the IRAS 
satellite detected an extensive dust trail behind the comet. 
P/Haur� This faint and distant object is unlikely to claim our 
attentlon.Discovered at Palomar in 1985, it never got brighter than 
16m. The present return is rather less favourable, ��d the comet will 
remain in the region of 17m as it moves slowly from Capricornus 
through Aquarius into Pisces, keeping ivi thin a few degrees of the 
celestial equator • 

.t.Jueller, 1993P This high-inclination vi si tor has been brightening 
slowly since its discovery in 1993 August and will start the year in 
Aquarius at about 10m. As it moves southwards, approaching its Harch 
perihelion it \·lill enter Sculptor and Phoenix, reaching maximum 
brightness at about 7m in April, but of course will then be for 
s0uthern observers only.It then turns north again and moves rapidly 
eastwards into Leo in June and Virgo in August as it closes on the Sun, 
fading to 13m - 14ID as it does so. This comet is a special target for 
the Ulysses Comet �'latch, and southern-hemisphere observations \vill be 
particularly important. 
P/Shoemaker-Levy 9, 1993e The story of this unique object is too well 
lrnmvn to need repetition here. The comet 1,vill of course remain close to 
Jupiter until its demise.Opposition is on April 30, and the main 
fragments will collide with the planet during the period July 18 - 23, 
though the lesser components may extend those limits some\vhat.Brightness 
is uncertain, but the integrated magnitude should be around 14 unless 
there is fading of some of the units.During the final days Jupiter will 
be in the southwestern evening sky at an elongation of 1000E, on the 
border of Virgo and Libra. 
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?/Eartle;y 3, 1993m Even more distant than J:�jr:aury, and equally faint,, 
t;hls comet was discovered at .Sidinc; Spring in 1988.'l'he best chance, if 
it can be called that, to observe it will be in the first quarter of 
the year when it will be moving eastwards �hrough Aries, but no brighter 
than 17m. 
?/Tuttle, 1992r This interesting comet was discovered by Mechain in 
1790 - poor hechain seems to have lost out rather in the matter of 
comet nomenclature.At a good return it reaches 8m, but unfortunately the 
present one - the eleventh observed since discovery - could hardly be 
worse: perihelion occurs on the opposite side of the Sun from the 
Earth.During the f irst quarter of the year the comet moves from Cygnus 
into Andromeda, brightening from 14m to 12ID; after superior conjunction 
it moves in Hydra, fading from 11m to 14-m. 
The high inclination - 55�0- gives the orbit considerable stability, 
and a moderate approach to Jupiter in 1995 lvill have little effect. 
i'he perihelion distance of 0.998 AU makes possible our encounter vrith 
meteoroids from the comet, and Denning originally identified a minor 
stream from this source.However, the stream made a strong return in 
1945 (100 per hour) observed from Czechoslovakia, and became known for 
a time as becvar's Stream, though he did not in fact observe it.Since 
Davies and Almond at Joddrell Bank subsequently determined the orbit 
a...'1d confirmed the association with P /Tuttle, the shower has been kno•· l 
as the Ursids.The 1945 outburst 1vas not repeated until 1986, i·rhen on�.-..; 
again 100 meteors per hour were recorded.In other years rates have 
been modest, around 10 - 15 per hour, and there appears to be no extra 
activity \•Then the parent comet is at perihelion; indeed the tvm strong 
displays have occurred when P/Tuttle \vas near aphelion. 
P/Bus, 1993b Another faint one.This apparition is quite favourable, 
very similar to the discovery apparition of 1981, when it \vas observed 
at Siding Spring at 16�m. The comet spends the first half of the year 
in southern Leo, close to the celestial equator, moving off into Virgo 
as it nears the Sun at the end of the year. It should peak at 16m - 17m 
in 1-iarch.J:'his comet lives dangerously; originally perihelion \vas 
beyond Jupiter, but subsequent encounters, particularly that of 1952, 
rediced q to its present value of 2.2 AU. In 2021 - 2028 a further 
close approach will increase q to 3.6 AU, possibly putting the comet 
out of observational range. 
P/Reinmuth 2, 1993g Although seen at every return since its discovery 
in 194-7, and nmv making its eighth appearance, this is not a bright 
comet and only occasionally gets \vi thin range of modest instruments. 
'::.1his is quite a good apparition, as v1as that of 1987, and once agair ) \•re can expect a maximum of 13m.During the first half of the year the 
comet moves up from Sagittarius into Pisces in the morning sky, later 
continuing into Aries \·There it achieves maximum brightness in September, 
subsequently retreating and fading. The comet librates around the 4/7 
resonance with Jupiter and is in a relatively stable phase at present, 
but severe perturbations av1ait it in the more distant future. 
P/Kohoutek This is not the infamous object of 1973, but had its share 
of notorlety when discovered in 1975, being involved in the imbroglio 
with P/i"lest-Kohoutek-Ikemura.The orbit is very similar to that of 
?/Reinmuth 2, and the t\vo comets are at perihelion lHithin a fe\v hours 
of each othe�.It is also not very bright� managing at best to struggle 
u� T.o 1�m.Th�s is.not a very good �ppari�ion, pe�lhelion occurrln,g 
c�o�e uO conJunctlon, and by the tlme the comet lS clear of the nun 
in September it is unlikely to be brighter than 15m.rt will then be 
in Cancer, moving into Sextans and Crater and fading slmvly during the 
remainder of the year.The orbit is chaotic, librating around the 1/2 
resonance with Jupiter; a close encounter in 1972 reduced q from 2.5 
to 1.6 AU, leading to discovery, but in 1983 a further perturbation 
increased q to its present value of 1.8 AU. Like P/Reinuth 2, it is 
due for drastic changes in the future. 
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follo�in� ones, were readily observed, but perturbations by Jupiter 
in '188'1 enlarged the orbit and the comet was missed for the next 
thirteen returns.Jurther 9ncounters in '194'1 and '1953 restored the · 
original value of q, end predictions by Harsden and .Schubart enabled 
iL.oemer to secure a single image in '1967 1:1hich was provisionally 
a.ssigned to the comet .IJ.lhis v:as confirmed by recovery in '1972, and all 
subseQuent returns have been observed.The 5�-year period gives perihelia 
in January end July, the latter beinc; favourable and applying this year. 
�s the comet moves eastwards through Virgo during the first half of the 
year it should brighten from '13 - '14ffi to 9 - 10m in Hay-June.I-loving 
�ore rapidly southeast into Sa�ittarius, the cpmet fades to '14m by the 
end. of the year.As the comet librates around the '1/2 resonance 1:/ith 
Jupiter the orbit remains fairly stable at present, but the previous 
cycle of changes \;'!ill repeat after a few more revolutions. 
?/:."lild 3 Although this is a favourable apparition, the third observed, 
the comet is faint and distant and is unli�ely to be brighter than 15m 
as it moves from Libra into Virgo and back again during the middle 
months of the year, going south into Sagittarius as it closes with the 
Sun at the end of June.�he orbit has been much modified by Jupiter; a 
close encounter in 1882 reversed the line of apsides and reduced q from 

) 5.2 to 4.2 AU, and a further approach in 1977 reduced it further to 
2.3 AU, leading to discovery in 1980.The orbit will be stable for the 
:::ext 70 years. 
?/3arrington At discovery in 1953 the comet was 15m with a 3' tail, 
':Jut l..he next four returns '\.·rere poor and t'tlO of them \vere missed. In 
1987 favourable circumstances enabled visual observations at 13m to be 
made; this year things are slightly better and the comet may be a little 
brighter.During the first half of the year the comet will brighten from 
17m to 14w. as it moves from Sagittarius into Aquarius. 'dell placed in 
Cetus in September, it should be 12m- 13m, fading back to '14ffi by the 
end of the year. The orbit is some\vhat chaotic but is in a fairly stable 
phase at present; only minor changes should occur during the next half 
century. 
?/3rooks 2 This \·Jell-knoi'm object will be making its 14th observed 
apparltlon.In 1886 it experienced a hair-raising encounter \vith Jupiter, 
passing inside the orbit of Io.Like the present P/Shoemaker-Levy 9, it 
i·ms tidally disrupted and the orbit was drastically altered. It is not 
kno\m hov1 many fragoents \vere originally produced, but at discovery 
in 1889 the nucleus was triple.The two fainter components soon fizzled 

·) out, the major one surviving as the present comet and becoming an sm 
- object �vith a 15' tail.As is often the case, the first apparition after 

encounter \vas unusually bright, and since 1889 the comet has not been 
brighter than 10m, v,rith only a fe\v minutes of tail.Circumstances this 
time are a little less favourable than in 1987, and the comet ivill 
probably be slightly fainter.�ollowing a similar path to P/Tempel 1, it 
will move from Sagittarius through Aquarius into Cetus, reaching peak 
brightness of . 13m in October. The orbit is fairly stable no'l:v, remaining 
so for the next couple of centuries. 
P /Russell 2 The discovery apparition of 1980 ivas favourable and the 
return of 1987 even more so, but nothing better than 16m was recorded. 
This year is not too good,and 17m is the probable maximum brightness 
when, in June, the comet is well south in Hydra.The orbit is pretty 
stable for �nger than will concern us. 

?/Borelly !his reliable comet, discovered in 1905, will be making its 
12th observed apparition - only t\vo have been missed.At the optimum 
return in 1987 it was recorded at 7�m, with a tail 15' long.This time 
is rather less favourable, but still good, and we may expect 8� - 9m 
whefi the comet reaches maximum brightness in November - December.During 
the first half of the year it moves from Sagittarius through Sculptor 
into Cetus, brightening from 18m to 13m.continuing northeast\Vards it 
passes through Orion and \Janis f'iinor into Cancer, coming to maximum 
near the Cancer-Lynx border as the year closes.It should be under 
observation well into 1995 as it moves into Ursa I·1ajor. In spite of 
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several r:wdernte approaches to J'upi ter, the oroi t under:·:oes only minor 
c�anr�es, end the comc;t should be 1·1i th us for a very long time yet. 
I' / :ihinr; le, 1S93n ·:2he or.oital history of this comet is a good ex�mple 
of the chaotic nature of many cometary orbits.Originally much larger, 
lying between Jupiter and Saturn, successive perturbations by the former 
reduced q from 6.5 to 2.5 AU, its value at discovery in 1933.A further 
encounter in 1981 increased it again to 3.1 AU, and after a fe-.·1 more 
revolutions it will be extended to 3.8 AU.�he comet has never been very 
bright; the discovery magnitude of 13 has not been bettered since, and 
is unlikely to be.The present apparition is unfavourable, and as the 
comet moves from Ophiuchus throu�h Aquarius into Pisces during April to 
October, it 'dill brighten slovlly from 17-18m to perhaps 15 - 16°. 
(2060) Chiron (P/Chiron) This ambiguous object ls well placed during the 
i'irst fe''' months of the year, being at opposition at the end of February 
and moving slowly between northern 8extans and southern Leo.It should be 
close to 16m, within range of observers with CCD cameras.As it is 
approaching perihelion there may well be a modest increase in brightness 
if the coma developes.Astrometry would not come amiss, as the orbit needs 
running update. 

late �ews A sudden flurry of discoveries has occur�ed just as these 
�o �es i·Jere ready for press • .:.,othing to get excited about, though - all 
faint, two of them getting fainter. 
? ���ushida-i·iuramatsu, 1 993t Discovered 1993 December 8, at 16m. The 
comet is leaving both the Sun and the Earth no1:1, and ':Till slovlly fade. 
F/Eueller 5, 1993s Jiscovered 1993 1:-ovember 20 at Palomar, 17m - 18m, 
and will remain in this range of brightness throughout 1994. 
Ec�faught-Russell, 1993v A southern object in January, moves rapidl;y . north.3rightest in Harch - Anril as it moves through Taurus and GemJ.nJ., 
but is intrinsically faint, �nd will only be 11m - 12m, even though it 
passes 0.5 AU from the 3arth.Crosses northern circumpolar sky, quickly 
fading to 18m in August. 
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Short-Period Comets at Perihelion in 1995 

P/Comet T q p Previous An:J2aritions 
1995 AU yrs H l!'irst Last 

J.:ueller c:; :Feb. 3.1 3-95 14.39 1993s ./ 

De Vico-S'.·Jift Apr. 9.5 1.93 7.32 3 1844I 1965VII 

I' inlay Hay 5.0 1.04 6.76 11 1886VII 1988IX 

Cl ark t,·Iay 31.2 1.55 5.51 4 1973V 1989ZX 

d'Arrest July27.4 1.35 6.51 16 1678 1989II 

�uttle-Giacobini- July28.6 1.07 5.4-6 7 1858III 1990II 
Zresak 

Reinmuth 1 Sep. 3.3 1.87 7.31 8 1928I 1988VI 

Schi·lassmann - Sep.22.7 0.93 5.34 3 1930VI 1990VIII 
':!achmann 3 

Jackson-lreujmin Oct. 6.6 1.38 8.24 4 1936IV 1987VIII 

Longmore Oct. 9.3 2.40 6.98 3 1974XIV 1988XVIII 

Perrine-Erkos Dec. 6.0 1.29 6.77 5 1896VII 1968VIII 

Eonda- i-irkos - Dec.25.9 0.53 5.27 8 194-8XII 1990XIV 
Pajdusakova 

rr = Fumber of observed apparitions. 



LOST PERIODICAL CCKS'TS. 

Alex Vine e:-:. t. 

A. nu�ber of periodical comets are lost either due to disintegration 

or perturbations by a giant planet such 2.s Jupiter and also other 

reasons. Some have only been seen once and others for a few 

returns before having been lost. 

Lexell's comet is a classic example of a lost comet which came very 

close to the Earth in 1770. It had a period of 5.5 years, but a 

perturbation by Jupiter had put the comet in a different orbit and 

now comes nowhere near the Earth. 

On the other hand Comet l3iela which was discovered in 1772 has 

disintegrated and at its return in 1845, it \'!aS seen in two parts. 

In November 1872 when the comet was predicted to return, a splendid 

meteor shower was seen which was the debris of the dead comet. The 

shO\'Ier is now weak. 

�everal lost comets have been found and one is Comet Taylor which 

was discovered in 1916 and had a period of 6.4 years. It was 

thought to have disintegrated because it divided into two parts and 

was regarded as lost. In 1976 it was recovered after 60 years and 

r;:ade nine revolutions of the sun ( without being seen) since its 

discovery. Its period is seven years. 

Hy main attention concerns two periodical comets ;'Pons-Gambart and 

De Vico': which were seen only on one appearance. Comet Pons­

Gambart came to perihelion in June 1827 and has a period of 57.5 

years and that of Coaet .Je Vico in karch 1846 and has a period of 

76.3 years. 

Comet Pons-Gambart should have come to perihelion twice since its 

last appearance in the years 1884/85 and 1942. That of Comet De 

Vico only the once in 1922. Neither of them were recovered at 

these returns at all. 

1 



These two cocets are presumably lost, but perhaps they came and 

'.'lent unnoticed at their subsequent returns and are now naking a 

come back. I predict that they will be see n again towards the end 

of the century. I predict a perihelion for P ons-Gambart between 

1999 and 2000 and that of De Vice betwe e n  1997 and 1999 (possibly 

1998). 

The orbital elements for both comets at their last re corded returns 

are as follows. 

P/cmmr PONS-GAEBART 1827 II 
T = 1827 Jun 7.6376 Peri = 19.950 

q = 0.806508 Node = 319.3346 

e = 0.945838 In cl = 136.4548 
p = 57.5 

P/COMET DE vrco 1846 IV 
T = 1846 Har 6.0446 Peri = 12.8995 

q � 0.663802 Node = 79.0127 

e = 0.963099 In cl = 85.1128 

p = (6.3 

T Perihelion date. q = Perihelion distance in Astronor:lical = 

units (AU). e = ecc entricity. p = Period of revolution. Peri 

Argument of perihelion in degrees,. equinox 1950.0. Node = 

Lon�itude of the ascending node in degrees, e quinox 1950.0 and 
0 

Incl = Inclination in degrees, equinox 1950. 0. 

2 
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SOME THOUGHTS ON THE FUTURE OF COMET V -Photometry- Giant binoculars or CCDs? 

(G Keitch, Foxworthy Barn, nr Manaton, Dartmoor National Park, South Devon. 1993 Sep 30) 

With an increasing number of amateurs in various observational fields now using CCD technology to good 
effect, I have spent some time of late pondering on the future of gathering visual or V magnitude data for 
comets. I have decided to continue with pure visual work and have acquired larger binoculars to extend the 
range over which faint comets can be observed without recourse to much higher magnification telescopes. 

Giant binoculars 

Not so long ago, giant binoculars sounded more attractive for astronomy than they really were. With a few 
exceptions, the only models that could be obtained with OGs greater than 80mm were ex-World War II. 
Although I have only occasionally used such an instrument, I would guess that most surviving examples are 
probably not much better than my_ modem pair of multi-coated Zeiss 10X50B. The optics of these old 

. ) binoculars have generally deteriorated and are often etched with fungi and while they might be vaguely 
bloomed, the images will not compare in clarity with those obtainable with today's multi-coated instruments. 

) 

The modem and affordable 80mm binoculars which first became available in quantity during the early eighties 
were a great step forward and were quickly adopted by comet observers both here and in the States. The value 
of small binoculars in allowing brighter comets to be seen to best advantage was quickly recognised and the off­
the-shelf 80mm models merely extended this capability. Whereas larger telescopes (and hence correspondingly 
higher magnifications) had to be deployed once the typical comet had dropped below 8m, the new 80mm 
binoculars meant that comets could now be followed down to 9m and below. This resulted in brighter and more 
accurate photometry. 

While the first batch of 15 and 20X80B were far from perfect, they did the job and in recent years their quality 
has improved. Most are now multi-coated. More recently, Vixen lOOmm binoculars have become quite readily 
available and while the purist would find fault with them, I must say I am very pleased with mine. They are 
optically far superior to my previous Swift 20X80B (which I hadn't expected) and are consistently good for 
comets down to 10.5-ll.Om. The large binoculars tend to come in for some unfair criticism. True enough, 
my 20XlOOB would be pretty awful at X150 but as a comet observer, I would not choose any other power than 
X20 - at which magnification, they give quite acceptable images. 

All this has led me to believe that a modem (as opposed to ex-war) 125 or 150mm binocular would be even 
better. Unfortunately, those extra few mm of glass if they come from the Nikon or Fujinon factories takes the 
price from around £1000 (the approximate cost of 20X100Bs) to something between £5000 and £12000! 

A number of suppliers are predicting the availability of cheaper Russian 110, 130 and 150mm models but they 
appear to be stranded in the Russian ports. There are also other possibilities. Chris Garvey at Countryside 
Optics will do a 150mm mirror-binocular for around £2000 and he claims these to be better than the object-glass 
variety at this aperture. He might well be right, especially if one considers value for money. 

As luck would have it, while preparing this note I got a call from Broadhurst Clarkson and Fuller to say they 
had just acquired a second hand pair of Fujinon 25X150B minus stand and "would I like them?". Once I was 
assured they were in good condition, I didn't hesitate; only later did I give due consideration to such practical 
matters as getting them insured and delivered to Devon and building a stand for them! However, things are 
quickly taking shape. The 0.3m reflector, which had just been refurbished and given a new lease of life, 
suddenly lost it's altazimuth mount which a neighbour is now modifying for the giant binoculars. I expect to 
turn them towards Comets Mueller and P/Ashbrook-Jackson within a week or so. 



Giant binoculars do have their drawbacks for comet photometry. The lack of a central focusing wheel to enable 
both eyepieces to be defocussed to the same degree simultaneously is a particular problem. (Who else would 
want to do that apart from the visual comet observer carefully exercising the I-0, Bob or Mar methods!?) I 
am assured by an engineering friend that this is easily resolved by using a combination of gears and chains! 
I had rather hoped the eyepieces on the Fujinons would click as they are rotated so that by counting the clicks 
one could defocus each eyepiece by the correct amount and then return them to the original focus position. 
Unfortunately, this isn't the case so I shall have to read-off from the scales marked on each ocular. With a little 
thought, I'm sure there are a number of solutions to improve on this. 

An unexpected problem is the lack of eyepiece travel which means the binoculars cannot be defocussed very 
far. They will cope with comets up to about 3' dia which is adequate for the majority of 10.5-12.5m objects 
although I would prefer not to have this limitation. This is more likely to be an occasional nuisance than a 
serious problem. Again, this could be solved although I would rather not attack the Fujinons with a hacksaw 
to insert a slender collar to separate the objectives and oculars by an extra few mm! 

Despite these two limitations, I have no regrets in going down this route. I have yet to observe a comet with 
them but a brief scan of the sky the other night produced some amazing views. Numerous writers have 
commented on the fact that binocular is superior to monocular vision although most have attributed this to 
aesthetic rather than genuine physiological reasons. It may vary amongst individuals although for me, working 
at the extreme limits of light levels and contrast, I would use binoculars every time. I estimate that a 150mm 
binocular system would be good for comets down to around 12m and I hope to be able to confirm this before 
too long. For very small faint comets there is no doubt that larger telescopes come into their own although 
there is a distinct possibility that an object seen as being only 1' dia and 12m.5 in the 30cm reflector at x62 
might appear nearer 2' dia and 12m in a 25X150B. 

CCDs 

In my quest to extend the magnitude range over which I am able to measure cometary brightness with low 
magnification binoculars (and by telescopic standards, I include the X25 giants in that category), I have also 
been watching developments in the use of CCDs. 

An increasing but still very limited number of observers are turning their CCDs towards comets for photometry. 
Without wishing to cast doubt on the new technologies, there is still a long way to go. Results from one or two 
lone experimenters are very encouraging but the lack of data is probably not providing a true picture. If several 
dozen CCD observers all tackled the same comet, I strongly suspect we would see just as much scatter and 
inconsistency as has given visual comet work a bad name in the past. Properly defined standards for 
instrumentation, exposure, reduction and processing techniques could make all the difference. 

I am hopeful that in the near future, good CCD photometry will prove that the best binocular observations were 
not too far off the mark! On a number of recent occasions I have detected a comet with my 20XlOOB 
(admittedly in very good skies) and found it to be very much brighter and bigger than reported by users of 
larger telescopes - and much closer to the occasional CCD V -mag I have seen reported. 

Conclusion 

I have decided to continue with the visual work as one could argue that in order to make the transition to CCDs 
(and I believe it will happen) there is an even greater need to make good visual estimates now. This will enable 
us to build up a clearer picture of the relationship between the two disciplines. 

I would be keen to enter into discussions with CCD users to see if we can start to define standards and look 
at correlations between pure visual and electronic detection methods. This could form the basis of a project 
within the BAACS and I would be interested to hear the views of others. I would also be very pleased to hear 
of any ideas to overcome some of the defocussing limitations with the giant binoculars. 
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Alcock 1963 b: The third comet discovered by George Alcock, who 
still remembers the circumstances - it was all thanks to the 
Peterborough football club who switched on their new stadium 
floodlights and forced him to observe at 3 am the following morning. I 
typed m the observations from the section archives whilst on my latest 
trip to the Antarctic. Although magnitude parameters arc given, the 
comet shows a dramatic outburst after perihehon. 

Kobayac;hi-Berger-Milon 1975 h: A well observed comet which has 
not yet been fully analysed. This was a well behaved 'Oort' comet with 
magnitude parameters close to the average. 

Levy 1990 c: I am in the process of analysing the observation and hope 
to produce a report for the Journal in due course. This was rattier 
brighter than the avera.Q;e 'Oort' comet, and there is some evidence for it 
fading a little after perihelion. 

Shoemaker-Levy 1991 a l: Fairly well observed from the UK in June 
and July 1992. The value for Klis about half the average. 

Zanotta-Brcwington 1991 g l: Another comet with a rather nat light 
curve. 

Tanaka-Machholz 1992 d: The comet had a major outburst in May 1992 during the full moon pniod. No magnitude parameters have been 
calculated. 

P/Swift-Tuttle 1992 t: Brightens very rapidly as it approaches the sun. A full report for the Joumaf is being produced by Mmtm Mobberley. 

P/Schaumac;se 1992 x: Proved rather difficult to observe because of its 
very diffuse nature. The published values for the parameters are I-11=7.0 and Kl=30.0. 

The Comet Section 

The light curves have been compiled from recent observations 
submitted by section members to the Director and TA and from the 
section archives. These observations have been sent to the ICQ, but 
there are still a lot more in the section archives which need entering 
onto computer. Volunteers please contact the Director! 

Magnitu�e parameters J:11 and K I have been derived by fitting the 
observatiOns to the equatiOn 

m = H 1 + 5 * log ( Delta ) + K 1 * log ( r ) 

where m is the observed magnitude, Delta the distance of the comet 
from the Earth and r the dislance of the comet from the Sun. The 
reduced magnitude is the observed magnitude corrected for the distance 
of the comel from the Earth and the modified JD is the number of dl,lys 
since an arbitrary date in 1968. An average comet has Hl = 7.1 and K 1 = 10.0 (ie it bnghtens according to an mverse fourth law). If Kl is 
greater than 10 It brightens more rapidly as it approaches the sun a 
value of 5 would imply simple reflectiOn of sunlighl and values smalier 
than this imply effeclive fading. 
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