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Determining a limit on its size from the light curve is difficult because of the
system’s small (~0-o1) radius ratio. The most recently published analysis favoured
an i = 80, Rx = 0'83R solution'®, but another study which examined a wider
range of possible orientations reported that : =70, Rx = 1'23R@ produced as
plausible a fit!’.

A much more probable, albeit less efficient, transfer mechanism might be
related to the active chromosphere of the K star. Recent JUE observations have
detected hot plasma extending ~5X 10° km above its surface'®, and this must be in
contact with the inner surface of its Roche lobe. Flares of considerable magnitude
have been observed!®, and flare accretion by the white dwarf has already been
predicted?®. Furthermore, the possibility that the abrupt period changes of the
system may be caused by intense mass-ejection events has not been ruled out®®.

It seems unlikely that either mechanism could have deposited enough mass on
the white dwarf, but the historical evidence is so suggestive, and the potential
advantages of this system (extreme proximity, known age, favourable inclination,
etc.) are so great that the possibility should be explored. Another good reason for
considering this possibility is that if it were ruled out, then the AD 396 transient
would become, by process of elimination, a prime supernova candidate. The
absence of a readily detectable remnant would presumably be attributable to the
unfavourable (gas density and/or magnetic field) environment at |z| = 500 pc. It
might be noted that the first millenium Ap, with only two definite historical
supernovae, is clearly deficient on the basis of any reasonable Galactic supernova
rate.
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NOTES FROM OBSERVATORIES
1H. Cas = AR Cas

By W. B. Someruville /l
University College, London

The light curve of the eclipsing variable 1H. Cas has frequently been used in
textbooks!™ as an illustrative example. It is well suited to this purpose. There are
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two eclipses, of unequal separation and unequal depth, and both are flat (one total
and one annular); the light curve is flat also between eclipses. It presents a good
contrast to the light curve of Algol, the most frequently used example of all. In
preparing some recent teaching material’, I too decided to use both of these stars.

To reinforce the teaching point that the component stars are too far apart to
influence each other’s light between eclipses, it seemed a good idea to give the
spectral types of the components of 1H. Cas and their separation. But there the
trouble started. None of the textbooks gives this information, nor do they refer to
an original research paper. Unsold® refers to Baker! who simply says the work was
done “by Joel Stebbins”. Motz & Duveen* refer to Struve et al.> who give no
reference at all. Nor do Mehlin? or The Science of Astronomy®; probably all of them
copied it from Baker. Now, Stebbins was an active observer over many years and,
without knowing the title of his paper, or the journal, or indeed whether he
actually ever published these results, to search through all his publications seemed
daunting. Nor does the name of the star help, for it is a non-standard form. The
textbooks disagree about whether it is TH or IH, and whether or not there is a full
stop after the H, but in none of these forms is it a designation used in modern
catalogues. At first glance IH Cas looks like a variable star name, but in fact in the
strange rules that are followed the second letter must not be earlier in the alphabet
than the first—i.e., IH is not acceptable whereas, e.g., HI or even II is.

Having found the answer, I share it here with anyone else who may wonder
about this star, or indeed anyone who notices that the same light curve has a
different name in Reference 7 from that in References 1-6. It took hours of
searching in the library at the University of London Observatory (and as I did it I
felt this is real research). The key turned out to be a table of binary stars in Aitken’s
book®. Our star 1H. Cas has period? 6°1 days and of all the stars in that table only
one has this period—by name AR Cas. Aitken refers to a 1910 paper’ by Baker, of
all people—no wonder he put the star in his book. And Baker calls the star 1H.
Cas. So the problem is solved!

The modern name makes a bibliographical search easy. The star was found to be
a spectroscopic binary by Frost & Adams'® in 1903, and Baker’ obtained the
velocity curve and the period. Its variability was discovered by Stebbins'!, who
published the famous light curve in 1921'>—still calling the star 1H. Cas. Frost &
Adams give the name as 1 Hev. Cassiopeiae; this makes it clear that the reference is
to an entry in the catalogue or constellation maps of Johannes Hevelius
(1611-1687)'3. The 1 is no doubt the number of the entry. However, there is an
entertaining coincidence!*: in his tables, Hevelius marked stars not previously
catalogued with his own initials—in the form IH.

It is interesting that the old name continued in use so far into this century, no
doubt because the star has neither a Bayer nor a Flamsteed designation, although
brighter than some that do. Under the name AR Cas, it has been well studied over
the years!>?°, even being featured in Astrophysical Quantities**! It is otherwise HD
221253 and HR 8926, with V = 4-91. The component stars are B3 IV and A5-A7
V, with separation 35 Rg. It is a well-known variable star. Besides giving a light
curve for IH Cas, Motz & Duveen* include elements for AR Cas in a Table a few
pages later, without making the connection. Actually the star does appear in one
modern textbook?? totally under the name AR Cas, but this is with a light curve
obtained'® by the senior author of the book so it is not in the mainstream tradition
derived from Baker!. The light curve is only sketched and it would be difficult
simply by comparing light curves to identify the star as the one in the other books.
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It is fascinating how this star has become fossilized in a succession of textbooks
under its old name, while in real life the observational story has continued to
unfold. Authors of future textbooks please take note.
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CORRESPONDENCE
To the Editors of ‘The Observatory’

Coma and astigmatism in the Newtonian reflector
GENTLEMEN,—

It is well known that the Newtonian or prime-focus reflector suffers from coma
and astigmatism, and that coma is the dominant aberration in all practical cases.
But are they ever equal?

When coma and astigmatism are present in comparable amounts large enough to
mask the effects of diffraction, the image of a star is quite unlike an image with
either aberration alone. It is an oversimplification to assume that these two
aberrations can be resolved, but perhaps this can be excused by the following
rather simple results from 3rd-order ray theory for a paraboloidal mirror without
field-corrector lenses and with no central obscuration.

The diameter of the astigmatic circle of minimum confusion is equal to the
comatic spread in the tangential direction when the distance of the image from the
axis of the mirror is one-quarter of the diameter of the mirror; and it is equal to the
radial comatic spread when the distance of the image from the axis is three-eighths
of the diameter of the mirror. These results are independent of the aperture and
focal length of the mirror.

Those of my colleagues whom I have asked have not been able to recall having
seen these results published anywhere in this explicit form. I would be grateful to
any of your readers who would write to me if they know of the previous publication
of either result.
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