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Dr Richard Miles (BAA President) opened
the Observers’ Workshop and gave a brief
presentation on comet and asteroid CCD
photometry. He also outlined the possibili-
ties of remote observing over the Internet,
using telescopes worldwide that were acces-
sible to amateurs. Roger Dymock, Director
of the Asteroids and Remote Planets Sec-
tion, then explained the mysteries of aster-
oid absolute magnitudes (his presentation is
summarised below).

Jonathan Shanklin introduced the Comet
Section, which was formed the year after the
BAA was founded. Several previous Direc-
tors have comets named after them, and whilst
Jonathan has himself found several comets,
they are all named SOHO as they were found
on images from the SOHO satellite.

The Section archives hold some 35,000
observations of over 400 comets. Tradition-
ally the Section has pursued comet hunting,
with George Alcock, Albert Jones and Roy
Panther being well known discoverers. To-
day the many professional asteroid search
programs provide stiff competition, but there
are some zones of the sky that they avoid,
particularly the ‘twilight zone’ near the Sun.
Having discovered a comet, follow up is im-
portant, first to determine and then to refine
the orbit. BAA member Peter Birtwhistle is
one of the world’s leading
astrometric observers, and
regularly observes fainter ob-
jects than the professionals.

Observers can view struc-
tures in the inner coma, and
the recent ‘Great Comets’
such as Hyakutake, Hale−
Bopp and McNaught have
shown that Victorian ob-
servers were meticulous in
their work. It is possible that
even the ancient Chinese
drawings of a ‘swastika’
comet might prove to be cor-
rect. How a comet appears
depends very much on the
instrument used, and quite

different views are seen with
naked eye, binoculars or a
telescope. Modern CCD and
DSLR imaging provides ob-
jective views, and some of
the techniques would be ex-
plained by Nick James in the
afternoon session.

A significant component
of the work of the Comet
Section is directed to visual
observations in order to main-
tain continuity with the past.

Section observations showed that the abso-
lute magnitude
of 2P/Encke had
not changed sig-
nificantly in the
last 50 years.
L i g h t c u r v e s
were of great
value to profes-
sional astrono-
mers as the ab-
solute magni-
tude gave an in-
dication of the
size of the com-
et’s nucleus.

J o n a t h a n
then turned to
the spectacle of
the season,
comet 2006 P1
(McNaught). After its discovery there had
at first seemed to be little prospect of it
even being visible from the UK, but by the
end of November there was some indica-
tion that imagers might catch it in the twi-
light sky of early January. As the New Year
approached a few observers saw it visually
from northern Europe, and then UK ob-
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servers began to pick it up. There were wide-
spread sightings on January 10 and 11, with
many members of the public making their
own ‘discoveries’. Richard Miles made day-
light photometric observations on Jan 14,
and as it drew out into dark southern skies
a truly awesome display unfolded. Resem-
bling comet de Cheseaux of 1744, its stri-
ated tail extended perhaps 70°, rendering it
visible from Europe although the comet’s
head was far in the southern hemisphere.
Nick James imaged it from the light pol-
luted skies of Chelmsford and would ex-
plain how this was done later in the day.

In conclusion Jonathan directed observ-
ers towards comets 2P/Encke and 96P/
Machholz, which might be observable in the
spring, but would be difficult objects.

Nick James described timing asteroidal
occultations of stars using the CCD ‘fast
scan’ technique, and Guy Hurst spoke on
visual comet observations. He encouraged
the audience to estimate the magnitude, tail
length and position angle of comets from
sample projected images.

Jon Shanklin, standing in for Neil Bone
(Director, Meteor Section) who was un-
well, described techniques of meteor obser-
vation and recording, and presented an amaz-
ingly realistic computer simulation of a
meteor shower − the audience, joining in,
demonstrated most effectively why the er-
ror bars on meteor observing reports were
typically very large! Nick James then gave
a presentation on the use of digital SLR
cameras to record comets and other celes-
tial objects, explaining how he cleaned and
processed his raw images to produce his
spectacular results.

Hazel McGee & Jonathan Shanklin

The divided tail of Comet McNaught photographed from
Chelmsford, England, by Nick James on 2007 January 21.
Canon Eos 10D, 8 frames stacked, processed to remove back-
ground glow and contrast stretched. At the time of the image
the head of the comet was 27° below the horizon.
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Comet 2006 P1 (McNaught) photographed by Nick James on 2007 January
10. Processed from 9×0.3 sec. exposures, Canon Eos 10D DSLR.
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When you look at an asteroid through the eyepiece of a telescope
or on a CCD image it is a rather unexciting point of light. However
by analysing a number of images, information on the nature of the
object can be gleaned. Frequent (say every minute or few min-
utes) measurements of magnitude over periods of several hours
can be used to generate a lightcurve. Analysis of such a lightcurve
yields the period, shape and pole orientation of the object.

Measurements of position (astrometry) can be used to calculate
the orbit of the asteroid and thus its distance from the Earth and the
Sun at the time of the observations. These distances must be known
in order for the absolute magnitude, H and the slope parameter, G
to be calculated (it is common for G to be given a nominal value of
0.015). Knowing H and G, the visual magnitude can be calculated
for any date. The diameter of the asteroid can be calculated from H
if the albedo is known or a value is assumed.

The H-G magnitude system was developed for the purpose of
predicting the magnitude of an asteroid as a function of solar
phase angle. It also allows comparison of the brightness of an
asteroid at different apparitions. This is necessary for studies of
asteroid shapes and pole positions. The H-G magnitude system
was adopted by the International Astronomical Union in 1985.

Definitions
Apparent visual magnitude, V: the magnitude of an asteroid

when observed and measured visually or with a CCD camera
employing a suitable method to extract V.

Reduced magnitude, H(ααααα): V with the influence of distance
removed, i.e. relating solely to the phase angle α. It assumes
that the asteroid is 1 AU from both the Sun and the Earth and is
calculated using the equation H(α) = V – 5log(r∆), where:

V = observed magnitude
r = distance of the asteroid from the Sun
∆ = distance of the asteroid from the Earth
α = phase angle (Sun/Asteroid/Earth angle)

Absolute magnitude, H: the V-band magnitude of an asteroid if
it were 1 AU from the Earth and 1 AU from the Sun and fully
illuminated, i.e. at zero phase angle (actually a geometrically
impossible situation). H can be calculated from the equation

H = H(α) + 2.5log[(1−G)φ1(α) + G φ2(α)], where:
φi(α) = exp{−Ai(tan½ α)Bi}
i = 1 or 2, A1 = 3.33, A2 = 1.87, B1 = 0.63 and B2 = 1.22
and α is the phase angle in degrees.

Thus at zero phase angle and with r = ∆ = 1 AU, H = H(α). The
various magnitudes mentioned above are average values as the
instantaneous value can vary typically by 0.5 magnitudes due to
the rotation of the asteroid. The equation for calculating absolute
magnitude is not valid for phase angles greater than 120° and is
best used at much smaller values, i.e. 20° or less.
Slope parameter, G: relates to the opposition effect. This is a

surge in brightness, typically 0.3 magnitudes, observed when
the object is near opposition. Its value depends on the way light
is scattered by particles on the asteroid’s surface. It is known
accurately for only a small number of asteroids, hence for most
asteroids a value of 0.15 is assumed.

Geometric albedo: ratio between the brightness of a planetary
body, as viewed from the Sun, and a white, diffusely reflecting
sphere of the same size and at the same distance. Zero for a
perfect absorber and 1 for a perfect reflector. An asteroid’s
albedo cannot be used to predict G as all asteroids with similar
albedos do not have similar surfaces.

Phase curve: a graph of reduced magnitude vs phase angle.

Phase coefficient, βββββ: the slope of the linear portion of the phase
curve, between 10º and 20º of phase.

These definitions are summarised graphically in Figure 1.

Not quite absolute
Unlike a star, the absolute magnitude of an asteroid and the slope
parameter can have more than one value, and thus the quoted
values are usually an average over several oppositions. The value
of absolute magnitude can be affected by the position of the ob-
ject’s rotational axis, for example we may see a typically egg-
shaped asteroid end-on at one opposition and side-on at another.
H for (1) Ceres was ascertained in 1990 as 3.29; 1991, 3.31; and
1992, 3.39, giving a mean value of 3.33.

Targets
Ideally the asteroid to be observed or imaged should be within 20°
of its opposition point and have a minimum phase angle of less
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This article is based on a presentation given at the Observers’
Workshop held at the Open University in Milton Keynes on
2007 February 24. It can be viewed on the Asteroids & Remote
Planets Section website at http://homepage.ntlworld.com/
roger.dymock/index.htm

Figure 2. The inclined orbit of (23) Thalia at opposition.

Meetings

Figure 1. Effect of phase angle on magnitudes.
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than 1°. A list of suitable asteroids can be found in the BAA
Handbook. Not all asteroids pass through zero degrees phase
angle at opposition. For example Thalia’s minimum phase angle
was 7.8° at its 2007 opposition due to the high inclination of its
orbit, as shown in Figure 2.

The Magnitude Alert Project at http://home.earthlink.net/
~lgasteroid/ is run by the Minor Planet Section of the US-based
Association of Lunar and Planetary Observers. Its goal is to obtain
improved estimates of absolute magnitudes of asteroids. A list of
asteroids in need of observation can be found at http://
astrosurf.com/aude/map/MAPast.htm. MAP alerts are also is-
sued for specific asteroids.

Analysis
Analysis of observations is made easier by the availability of
several software packages.

Canopus, by Brian Warner, at http://www.minorplanet
observer.com/MPOSoftware/MPOCanopus.htm, is a commer-

Figure 3.  Phase curve and H & G values
from Canopus.

cial package used primarily for
generating lightcurves, but it
also includes a utility for cal-
culating H and G. A typical
screen shot showing data in-
put, the resulting phase curve
and calculated H and G val-
ues is shown in Figure 3.

FAZ, by Alan Harris, is a
DOS program for calculating
H and G available from the
ARPS Director.

CODES (Comet/Asteroid
Orbit Determination and
Ephemeris Software), by Jim
Baer at http://home.earth
link.net/~jimbaer1/ allows
orbits, H, G and the asteroid’s
diameter (given a suitable
value for its albedo) to be cal-

culated from a set of astrometric and photometric observations.
FINDORB, from Project Pluto at http://www.projectpluto.com/

find_orb.htm calculates orbital elements, ephemeris and H and G
from observations in MPC format. Figure 4 shows the result of
inputting data from the AstDys website at http://
hamilton.dm.unipi.it/cgi-bin/astdys/astibo.

Conclusion
Deriving absolute magnitudes has something to offer for visual
observers and CCD imagers, as well as armchair observers who
just like to experiment with available data.

Ascertaining magnitude values from CCD images is no simple
task. However the availability of the Carlsberg Meridian Cata-
logue, CMC14 at http://vizier.u-strasbg.fr/viz-bin/VizieR?-
source=I/304 may make this task much easier. ARPS Assistant
Director (Photometry) Richard Miles has devised a method of
obtaining the V magnitude of an asteroid from a single image and
this is presently being validated. Should the methodology be proven
then a paper will be written for the Journal and posted on the
ARPS website.

Roger Dymock
Director, Asteroids and Remote Planets Section
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Figure 4.  Output of FINDORB from Project Pluto.

The subscription rates for the 2007–2008
session are as follows:
Young Persons’ membership (22 years
 of age or under on 1st August) ..... £17.00
Ordinary Members (23–64) .......... £40.50
Senior Members (65 or over) ....... £28.00
Affiliated Society ......................... £40.50
Members with 50 or more years’
continuous membership, no charge
Family Membership:
Where both members are under 65 on 1st
August ......................................... £44.00
Where one or both members are 65 or over
..................................................... £30.00
Family Membership is available for two
people living at the same address. Only one
Journal and Handbook will be sent although

both may attend meetings and have a vote.
(Members are advised that Associate and
Intermediate memberships are no longer available).

Paper Circulars (if required):
UK and Europe ............................... £4.00
Outside Europe ............................... £9.00
Postage:
Overseas postage by surface mail for the
Journals and Handbook is included in the
above rates. To avoid postal delays and losses
use of airmail is strongly recommended.
Please add the following for airmail:
Europe (including the Canary Islands and
Turkey) ......................................... £10.00
Rest of World ................................ £17.00
Overseas members may send a sterling
cheque, arrange payment in sterling on a UK

bank, or pay by credit card using the BAA’s
secure website www.britastro.org.  Please
note that we do not hold a continuous credit
card facility, so your payment must be
renewed every year.
UK members are particularly asked to save
administrative costs and time by paying
their subscriptions by Direct Debit: please
contact the Office for the necessary form.

Gift Aid
UK Income Tax payers are urged to
complete a Gift Aid certificate for their
subscriptions and other donations. Please
request a Gift Aid form from the Office if
you have not previously completed one.
The BAA can claim a tax refund at any
time during the year.
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