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letters
bility by recalling his role in an earlier
episode involving radiohalos. I apolo-
gize if my remarks exceeded this objec-
tive.

References
1. S. Dutch, PHYSICS TODAY, April 1983, p. 11.

2. For example, M. J. Oard, Creation Res.
Soc. Q. 16, 29 (1979), ignores the ice-layer
count while discussing ice-cap formation.

3. H. C. Fritts, Bristlecone Pine in the White
Mountains of California: Growth and
Ring Width Characteristics, Univ. of Ari-
zona Press, Tucson (1969), p. 32.

4. W. E. Lammerts, Creation Res. Soc. Q. 20,
108 (1983).

5. V. LaMarche, New Sci. 66, 8 (1975).
6. C. G. Weber, Creation/Evolution 3 (2), 23

(1982); similarly in Lammerts, ref. 4.
7. C. W. Ferguson, Science 159, 839 (1968).
8. G. M. Raisbeck, F. Yiou, Proc. Conf. An-

cient Sun, R. O. Pepin et a/.,eds.,Perga-
mon, New York (1980) p. 185.

9. G. B. Dalrymple, in Proc. 63rd Annu.
Mtg. Pacific Div. AAAS, vol. 1, part 3,
AAAS, Washington, DC (1984).

10. R. J. Schadewald, Creation/Evolution 3
(3), 14 (1982).

C. LEROY ELLENBERGER
Senior Editor, Kronos

2/85 St. Louis, Missouri

Stellar companions
I would like to make a few comments on
David Helfand's report (April, page 19)
"Stellar companion appears to be giant
planet":
• The basic theory of the structure and
evolution of stars of very low mass (M
below 0.1 Mo) that is applicable to
brown dwarfs and black dwarfs was
presented in two papers that I pub-
lished1 in 1963.
• As I discussed in 1963 and in subse-
quent2 papers, the end product of the
evolution of a star of very low mass is a
completely degenerate object of zero
luminosity. I referred to such an object
as a (low-mass) black dwarf in my
papers. Before reaching the black-
dwarf stage, the star goes through a
self-luminous phase for approximately
one billion years, and the terminology
"brown dwarf is appropriate for this
pre-black-dwarf phase in the evolution
of such a star. During the self-lumi-
nous phase the star is sufficiently hot
at its surface to be detectable by
optical, infrared and radio telescopes.
• Whether we are talking about the
self-luminous phase or the final, nonlu-
minous state, it should be kept in mind
that brown dwarfs and black dwarfs
are quite different from giant planets
in the solar system. The masses of the
brown and black dwarfs lie in the range
0.07-0.01 M 0 , or 70-10 Mn, where
Mu is the mass of Jupiter (1[). (The

upper limit of this range gives the
approximate value of the minimum
mass on the hydrogen-burning main
sequence, as discussed in my 1963
papers.) On the other hand, the masses
of the planets in the solar system,
including thegiant planets, do not ex-
ceed 0.001 M 0 , or 1 Mn . Not only are
the masses of these degenerate stars
much greater than those of giant plan-
ets, but the basic processes of star
formation also appear to be different
from those of planet formation. Stars
are generally formed by instabilities in
interstellar gas-dust clouds, while
planets are formed by collisional-accre-
tional processes in the material sur-
rounding a star.3

• As far as VB8B is concerned, from
the observational data4 it appears to be
a degenerate star of very low mass and
not a planet.
• In a paper published2 in 1972, I
pointed out the significance of low-
mass degenerate stars (brown dwarfs
and black dwarfs) for the missing-mass
problem. I tentatively concluded in
that paper that luminous and nonlu-
minous stars of very low mass contri-
bute significantly to the total mass in
the galactic disk and the rest of the
galaxy. I am happy to note that this
suggestion is now being looked at5

seriously by some astronomers. Since
1962,1 have argued for the existence of
a large number of brown and black
dwarfs in the real universe, and I am
delighted with the recent announce-
ment concerning VB8B. However, I
am not too happy with the statement
that VB8B and other, similar objects
are planets beyond the solar system.
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Physics and the military
Charles Schwartz preaches clear think-
ing, sensibility and logic in his reply to
Jocelyn Tomkin (May, page 15). He
claims that they should lead the US
scientists and engineers to "withdraw
from the nuclear arms race," which he
sees as one of the first steps to disarma-
ment. Employing the same three
above-mentioned principles, I would
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