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Diamagnetism of the Trivalent Bismuth Ion.

TaE diamagnetic susceptibilities of a number
of ions have been caleulated by Pauling,!
Stoner,? Slater® and Angus.? These theo-
retical eonsiderations have enhanced the
interest in the experimental determinations
of ionic susceptibilities.

We have determined the diamagnetic
susceptibilities of a number of trivalent
bismuth salts by the aid of the Bbhatnagar-
Mathur Magnetic Interference IDalance.®
The value for XA for Bit? hag been calculated
by subtracting the valtte of the susceptibility
of the negative ion from the experimentally
determined value of the molecular suscepti-
bilities of the salts.

Most of the values of XA for the negative
ions have been taken from Kido's caveful
investigations.® For Cl', the value 19-3
a8 cxperimentally determined in this labora-
tory’ has been used. The X values for
(POY", 0%, and & have been taken {rom the
International Critical Tables ; the value of
(CrOg” bhas heen caleulated from that of
H.CrO, and the value for the citrate ion hasg
been caleculated from the values of X for
carbon, hydrogen and oxygen atoms a8
given in the International Critieal Tables.
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The results obtained are shown in the
table below.

' { _-l_--__
—Xax 108
— B ).
Salt aX10 m X 108 for Bi+ S

Bismuth oxide BiyOj {170 79.22 42.90
Bismuth hydroxide

Bi{OH); o 0283 65-78 40+-28
Bismuth trichloride

BiCla - ../ 0-318 99.85 40+10
Bismuth tribromide

BiBr, - .| 0328 | 146-94 | 42.84
Bismuth triiodide Bilg 0340 200+ 53 45-93
Bismuth sulphide

]%i-:gg v 0'240 123'40 38'45
Bismuth phosphate

Bil"().; . O'Eﬁ‘.‘: 77‘22 "I ‘?2
Bismuth suiphate

Bia ( SOy ) 0-282 199-14 41:07
Rismuath chiomate r

Bi, (UrO ) | —0-202 |--154-33 4345
Bismuth citrate

BiCq H, O col G302 120-20 41-3§

|
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The value of X for Bits hay been calenlated
by Angus. The value for Bi*? which is the
cominonpest bhismuth ion does not geemn to
have heen caleulated by either the Slater or
the Angus method. In view of the experi-
mental dute available, we have caleulated
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the theoretical value of X for Bi*? by the
Slater method, 2as a comparison of the
theoretical and the experimental values
should be of considerable interest.

The gram atomic susceptibility Xa is given
by the expression :

¢"L \

Xa= émﬂ_‘é EHT_' (1)

According to Slater, the values of »2 are
given by
- (n')5n" 4+ 1)(n +1)
Z =2

(Z -'S)E (2)

The values of XA can therefore be obtained
according to equation (1) by summing over
all the electrons remembering that r 2 in
(2)1is given as a multiple of a2 where a4 is the
radius of the innermost orbit in hydrogen

¥

(=528 x10°8). This gives
e (n'H)(n" +3)(n 1)
— ¥aX10°=0-790 2 (7 =s)? . {3)

Calculating the values of "2 for different
electronic groups in Bi *? and summing up,
the value of 2r % is found to be 55-448.
Substituting this value in (3) the atomic
diamagnetic susceptibility of Bi*® comes to
be 43 <& X107,

The value of XA for Bi*3 has been experi-
mentally found to be 41.:24 and is in close
agreement with the theoretical value 43 -8
calculated according to Slater’s method.
Angus has 1introduced a slight modification
in Slater’s formula for evaluating the effective
nuclear charge. This modification has the
effect of lowering the calculated value for
susceptibility and would bring it in closer
agreement with the experimental value.

S. . BHATNAGAR,
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University of the Punjab,
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September 4, 1935.
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The Emission of Fast Particles.

As aregult of a series of experiments recently
carried out by Rutherford and others, 12
1t has been shown that from a number of
radioactive elements groups of fast particles
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are often emitted. Moreover the elements
which are supposed to emit particles of
given velocity really give out particles of
velocities varying over a small range. Accord-

ingly the wavestatistical formula deduced
before® must be modified.

From a numerical computation of the
energy of the disintegrated a-particles, it
can be shown that they become free at
least at a distance 10-13—510-2 e¢m., from
the centre of the core. On the other hand
the wavestatistical formula of the radius of
the hard core gives r_,~10-1 cm., for radio-
active substances. So we have to suppose
that the region between 10-15 and 10— em.
18 filled with electrically neutral particles.
Evidently it corresponds to the neutral shell
of Rutherford. Since it is outside the
charged core, the electrical force of repulsion
18 Coulombian in this region.

According to Rutherford the shell is. filled
with polarised helium atoms. But it appears
a more general agsumption would be to
suppose that the shell is packed with large
numbers of «- and S-particles, such that
the net charee is zero. The particles may
possibly circulate in a number of orbits under
a polarisation field. Thus the neutral shell
may be supposed to consist of a number of
than shells of particles. Now as soon as
an a-particle comes out of the core and
passes through the shell, it will naturally
interact with the cirenlating a-particles in the
thin shells. And as a result of that an
a-particle which was originally present in
the shell 1s ejected.

1t is evident that the rate of disintegration
i3 really the rate of ejection from the thin
shells. The previous wavestatistical formula
gives the rate at which the a-particles enter
the shell from the hard core within. Multi-
plying this rate by the number of a-particles
present in an excited state in a given thin
shell, we find for the disintegration constant :

VU, I
Cotu,
2mmor,

h
where the symbols have been explained
in the previous paper.?®

If it is supposed that the a-particles
belonging to a particular group are all
emitted with the mean velocity, then the

sin®

sin*

factor MY pecomes evidently unity,
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