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Letters to the Editor.

Note on the Limiting Density, Mass and
Temperature of Condensed Stars.*

I~ a previous note' it has been shown that
with electrons degenerate stellar matter is
completely ionised for number density~ 10
and temperature~10. Thus the stability of
highly condensed stars is maintained by the
equilibrium between the gravitational pres-
sure (or energy) and material kinetic and
radiational pressure (or energy). Besides
these, electrostatic energy is also to be intro-
duced. While Fowler and Frenkel* neglect
this last factor, Kothari® holds that this
causes an appreciable increase in the limit-
ing density. The kinetic energy of the
positive ions has also been neglected by
most workers. We propose to reconsider
the effects of the -electrostatic energy,
kinetic energy of the positive ions and the
radiational energy on the limiting density,
and temperature of Stars.

Electrosiatic Correction.—In the case of
completely ionised atoms electrostatic energy
corresponds to the total ionisation potential
which has been calculated by Sommerteld*
for a Fermi atom. Taking the total number

of atoms n= ; M being stellar mass

2 DMy
and 2-5 the average mol. wt. For iron atoms
Eg==1-597 x 10"*M. Introducing this valuein
the equation of equilibrium: 2T = W+ W,
the kinetic energy of electrons for the non-
relativistic degenerate case being taken we
find that electrostatic correction is negligible
as suggested by Towler. The results are
tabulated below :—
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Star | M/M | #x102 | nyx 1029 log.f; " ¢
Sun 1 9.588 9-561 0-28
Sirius B ..| 1-18 6-474 6-59 0-25
Bridani ..| 2-27 1-744 1-726 1-04

Lffect of the Kinetic Incrgy of Positive

tons.—K.L. of positive ions =;3)— NkT =

a~t
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4:955 10 T.M. Thus this is comparable to
that of electrons even for n. If, however,
equilibrium be considered at absolute zero
then it is zero. Modified values of # due to
this are entered below :—

o/ n
. M g ag | Yhc0rrec-
Star Temp. | nx10 ng X 10 tion
Sun 106 9594 9-561 0-34
Eridani 10% 2.733 1726 36-4
Sirfus B ..| 108 8-106 6+459 12.5

Effect of Radia'ion Pressure.—As pointed
by Jeans radiation pressure exerts a marked
influence on the hydrostatic equilibrium
especially for a condensed star. If we
consider the following condition for stability

a

(‘ 2
P.,+ Py ?583; X »111%\1— we can calculate the

modification in the limiting density.

Rela'ivistic Case.—For the relativistic case
which is valid for n> >5-932 x 10* the K.E.
of electrons is 7-243 x10"™n*"*, On introduc-
ing this into the equation we obtain a critical

M
mass .
not valid. Frenkel introduces the K.E. of
positive ions and obtains the limiting density
~10°". His method is, however, fanlty as he
assumes a maximum pressure p’, for the
statistical distribution of positive ions given

- 1/3
by the relation %}— = (%) / = 7'I* where p,
is the maximum poressure for electron distri-
bution according to Fermi statistics. He thus
tacitly assumes positive ions to be degene-
rate.

Modifications in the limiting density for a
given star due to the K.E. of positive ions
and radiation pressure can be calculated.
One can also calculate the maximum tempe-
rature for a given star with given density
and mass by introducing the K.E. of elec-
trons alone or by taking into consideration
the K.E. of the positive ions as well.
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= ()-2787 above which equation is
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Formation of Hydrates and Diamagnetism.

A s1UDY of the diamagnetic susceptibilities
of liquid mixtures has shown that magnetic

measurements are not sensitive to interaction



