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(large iron meteorite), then x; =4.2 X 1073,

Ty =4550°, n;=1.4x 10" ecm™, and xe=2:1

x 1074, If ry; =1 cm, which is closer to the labo-
ratory scale, then x; =0.58, T{=9300°, n;=26.6
x 1017 ecm 3, r; =50 cm, and x, =0.13.

The smaller the mass of the evaporated sub-
stance and the greater the initial heating, the
greater the residual ionization.

I express deep gratitude to Ya. B. Zel’dovich
for interest in the work and for valuable comments.

*For example, when high-energy meteorites strike the sur-
face of a planet that has no atmosphere, during explosions of
wire by electric currents in evacuated apparatus, during evap-
oration of anode points in pulsed X-ray tubes,' etc.

TTriple collisions in which heavy particles participate are
important only if x < 10~* and do not play any role under our
conditions.

#In view of the absence of experimental data we assume
the following likely values for the cross sections:

¢, =3-10717 cm?, Oph = 2.1072 T71 c? (T is in ev).
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THE molecular beam magnetic resonance method
(MBMR) has a number of advantages as compared
with other methods of measuring nuclear magnetic
moments in those cases in which the molecular
beam consists of atoms in the S; state. The in-
teraction of such atoms with an external magnetic
field depends solely on the orientation of the nu-
clear magnetic moment. The magnetic resonance
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spectrum consists of one line and the shape of the
line is not distorted by other interactions. More-
over, the position of the resonance is not subject
to chemical shifts. Thus, the diamagnetic correc-
tion, which has been calculated accurately only for
atomic and molecular hydrogen,1 can be examined
carefully.

The MBMR method (using atoms in the §;
state) has been used to measure the magnetic
moments of Ba!® and Bal!®,2 Ne?!,® and sr?’.*
The application of this.technique to other nuclei
has been limited by the possibility of producing
and detecting the appropriate atomic beams. It
has been found possible to carry out these meas-
urements in atomic beams of all the alkali earth
metals using apparatus developed for this pur-
pose.® This apparatus has been described by us
earlier.!

Atomic beams of strontium, barium, and mag-
nesium have been obtained by heating these metals
(natural isotopic composition) in an oven source.
A calcium atomic beam with sufficient intensity
for detection of the Ca* isotope was obtained by
heating a mixture of CaO with 6% of the ca® iso-
tope and mischmetal. The atomic beam was de-
tected by a mass-spectrometer detector, using
surface ionization of the atoms on tungsten,
cleansed by oxygen under the optium conditions
for each element.’ The detectable intensities of
narrow beams (I), the corresponding source
temperatures (t), and the surface ionization co-
efficients (B) for the optimum detection condi-
tions are given in Table I.

TABLE I.
1,
Isotope | ¢, °C | counts/ B
secC
Mg» | 600 | 200 [2.10-8
Ca® | 1070 | 300 | 0.02
Sre? 50 | 106 |02
Bal3s 00 .
b | 80| 200 |0

The measurements, carried out by the tech-
niques which have been described,’ were made at
fixed field. The field was measured by the mag-
netic resonance of protons in water and the mag-
netic resonance of the Sr® in the atomic beam;
in the latter case the source was loaded with the
necessary amount of metallic strontium in addi-
tion to the material being investigated. The val-
ues of the magnetic moment u (with the diamag-
netic correction) thus obtained are given in nu-
clear magnetons in Table II. In these calculations
the magnetic moment of the proton has been taken
as 2.79275% while the magnetic moment of Sr®
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TABLE II
Nucleus ™
Mg28 —0.855+0.002
-Cats 1.317:0.003
Sr8? —0.092440.0009
Ba'3s +1.8370.0.0008
Bal®? +0.93644.0.0009

has been taken from the value obtained in the
present work. The spins of the nuclei investi-
gated in the present work have been taken from
reference 7. The ratio of the resonance frequen-
cies in Ba!¥ and Bal!® is found to be 1.1187

= 0.0003. The sign of the magnetic moments is
determined from the Millman effect.® The sign
of the magnetic moment of Ca*® was not deter-
mined. The chief source of error in these meas-
urements is the instability in the detected inten-
sity of the atomic beams and the spread of values
of the magnetic field which arises in the remagnet-
ization of the magnet which produces the homo-
geneous field.

The value of the Sr¥7 magnetic moment, which
we have obtained earlier,* has been refined in the
present work by virtue of the more exact calibra-
tion of the uniform magnetic field. In order to ex-
clude systematic errors use was made of two elec-
tromagnets, each of which was calibrated independ-
ently. The results obtained with each magnet are
the same.

All values of the magnetic moments obtained
by the MBMR method in the present work agree
with the values obtained by nuclear induction
(within the limits of the quoted errors).?~12

In conclusion the authors with to thank T. S.
Bokuchav, K. G. Mirzoev, and I. N. Leont’eva
for help in carrying out the measurements and
M. I. Guseva, V. M. Gusev, and D. V. Chkuaseli
for preparing the enriched Ca® samples.
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IN considering nuclear reactions it is often neces-
sary to evaluate the cross section for the forma-
tion of a compound nucleus. In the nonresonance
region at comparatively large energies, this cross
section is satisfactorily determined by the well
known formula!

o]
T Ql 4S[KR
T - b 1
o= 2 @) G (1)

where k and K are the wave numbers of the par-
ticles inside and outside the nucleus; R is the
radius of the nucleus;

sy = kR /(G + F}),
A, = kR (G,G; + FF}) / (G} + F%) with r =R,

where Fjp(r) denotes the regular solution of the
radial equation, while Gy (r) is the irregular
solution at zero.

The use of Eq. (1) is inconvenient for charged
particles at large values of the Coulomb param-
eter n = Z;Z,e?/fiv > 1. In the present commu-
nication we obtain for o a closed expression,
valid under the condition that the particle energy
is lower than or very little higher than the Cou-
lomb barrier.

In this case the following expressions? hold for
the radial Coulomb functions
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Vacuum Tubes (see Methods and Instruments)
Viscosity (see Liquids)
Wave Mechanics (see Quantum Mechanics)
Work Function (see Electrical Properties)
X-rays
Anomalous Heat Capacity and Nuclear Resonance in
Crystalline Hydrogen in Connection with New Data
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On page 868, column 1, item (e) should read:

on Its Structure. S. S. Dukhin — 1054L.
Diffraction of X-rays by Polycrystalline Samples of
Hydrogen Isotopes. V. S. Kogan, B. G. Lazarev, and
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(e). Ferromagnetic weak solid solutions. By way of an example, we consider the system Fe-Me with
A2 lattice, where Me =Ti, V, Cr, Mn, Co, and Ni. For these the variation of the moment m with con-

centration ¢ is

tm/de = (Na)p F 0.642 (8 (2.478 — Ryy,) +62.861 — Ry, | F [ 8(2.478 — R) + 6 (2.861 — Rp)]3

where the signs — and + pertain respectively to ferromagnetic and paramagnetic Me when in front of

the curly brackets, and to metals of class 1 and 2 when in front of the square brackets. The first term
and the square brackets are considered only for ferromagnetic Me. We then have dm/dc =-3 (-3.3) for
Ti, —2.6 (-2.2) for V, —-2.2 (-2.2) for Cr, —2 (—2) for Mn, 0.7 (0.6) for Ni, and 1.2(1.2) for Co; the paren-

theses contain the experimental values.
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