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electric field is m at the time the light passes 
through the origin. In this case 

1 2lr sin KL J 'ljJ = 2 L"ABEo 1 + A;~COS (2Qt + cp) , 

A,= [l + (2Q)2-r7r'1', K = 2n/A. (5) 

Choosing the length of the Kerr cell so that L 
= A/ 4, where A is the wavelength in the medium, 
we have 

'ljJ = + Lb;lcBE~ [ 1 + ; Ai cos (2Qt + cp)J. (6) 

Taking account of Eqs. (2) and (6) and substituting 
the values np and ns in Eq. (1), we have 

Ya = Yp ±exp [i ( rot-4 a- kLn ± : )]{exp (i2a) 

X exp[ia 3~A;cos(2Qt+cp)J 

x exp [ia :n A; cos (2Qt + cp) ]} , (7) 

where a = % 7TLBE5. Expanding Ya in Eq. (7) in 
Bessel functions and computing the intensity of the 
n-th component at frequency 2nQ (n is an integer) 
we have 

In= Y:Ya = {-Ip{J~( :naAs) + Jq :naAp) 
-2 (-l)nJn ( ~ aAs) ln ( :n aAp) COS 2a}. (8) 

The quantity Ai varies from zero to unity and at 
small values of a the ratio of 4 1, the intensity 
of the light at frequency w ± 2Q, to I0, the inten
sity of the light at the fixed frequency, will be zero 
(assuming that Ap =As, i.e., that Tp = Ts = r) 

1±1/10 = n-2 [l + 4Q2T 2rl. (9) 

Equation (10) can be used to find T. 

The relaxation time for the anisotropy can also 
be found from the formulas given above without 
assuming that Tp = Ts = r. 

A very clean pattern of discrete splitting of the 
frequency of light transmitted through a Kerr cell 
filled with nitrobenzene has been observed at a 
modulation frequency Q = 27T x 107 cps[4J and light 
has been modulated at Q ~ 27T x 1010 cps; [6] these 
results indicate the effectiveness of the method 
and show that it may be useful in resolving the dis
crepancy between the measurement of T in the 
Kerr effect [7] and in scattering of light. [BJ 
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AT present 'the energy in a bremsstrahlung beam 
is measured in different laboratories by several 
types of ionization chambers, which are calibrated 
by means of a calorimetric or some other absolute 
method. 

In several Soviet Laboratories the measure
ments are performed by means of a standard cham
ber developed by the A. F. Ioffe Physico-technical 
Institute. The sensitivity of this chamber was de
termined calorimetrically in the energy range 
Eymax = 10-90 MeV. [1] In the USA the Cornell 
thick-walled chamber [2] and the duraluminum 
chamber of the National Bureau of Standards are 
used; the latter has been calibrated by means of 
a calorimeter in the range Eymax = 7-170 Mev.C3J 

The duraluminum chamber is used also in sev-
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erallaboratories in Germany (where it has been 
calibrated calorimetrically at 34.5 MevC4J), as 
well as in France, Switzerland, Yugoslavia, and 
Japan. [5] 

In order to compare our absolute measure
ments with the data of the other laboratories we 
constructed a copy of the duraluminum chamber 
and determined its sensitivity by comparison with 
our standard chamber. All essential dimensions 
of the chamber as well as the composition of the 
duraluminum were the same as in the original. 
The measurements were performed with the 
bremsstrahlung beam of the synchrotron of the 
Physico-technical Institute in the energy range 
Eymax == 10-90 MeV. The photon beam emerging 
from the donut of the accelerator (the wall thick
ness is equivalent to 2.5 g/cm2 aluminum) was colli
mated, went through a thin-walled ionization cham
ber (1.5 g/cm2) serving as a monitor, was cleared 
of electrons and positrons by a magnetic field, and 
entered the duraluminum chamber. The charges 
collected simultaneously in the duraluminum cham
ber ( ~) and in the monitor ( qm) were measured 
by a compensation method.[!] The ratio of~ to 
qm gives the relative sensitivity of the duralumi
num chamber and the monitor. The duraluminum 
chamber was then removed from the beam andre
placed by the standard chamber, for which the anal
ogous ratio to the monitor was determined. From 
these two ratios follows the ratio of the sensitivities 
of the two chambers; since the absolute sensitivity 
of the standard chamber has been calibrated earlier 
by means of a calorimeter, we can compute from 
this ratio the absolute sensitivity S of the duralu
minum chamber. 

The experiments were performed at ten values 
of the energy Eymax· The obtained dependence of 

" 
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Dependence of the sensitivity of the duraluminum 
chamber on the maximum energy of the bremsstrahlung spec
trum: Curve 2 corresponds to the results of this paper; Curve 
1 is drawn from the data of the US National Bureau of Stand
ards ( 0 - calorimetric measurements, X - scintillation spec
trometer) and of the Max Planck Institute for Biophysics 
( D- calorimetric measurements). 

S on the maximum energy of the bremsstrahlung 
spectrum is shown in Fig. 1. The data obtained by 
the U.s. National Bureau of Standards and by the 
Max Planck Institute for Biophysics at Frankfurt 
are also shown. As can be seen the results of the 
measurements performed by different methods at 
different accelerators agree to an.accuracy of 2%, 
which lies within the limits of the experimental 
errors. 

This comparison of the calibrations makes it 
possible to compare precisely the results of meas
urements of absolute cross sections, reaction 
yields etc., which have been obtained at different 
accelerators (when using either chamber for the 
measurement of the intensity). 

1Komar, Kruglov, and Lopatin, ZhTF 33, 949 
(1963), Soviet Phys. Tech. Phys. 

2 Loeffler, Polfrey, and Tautfest, Nucl. Inst. 5, 
50 (1959). 

3 J. S. Pruitt and S. Do men, NBS Techn. News 
Bull. 45, 209 (1961). 

4 J. S. Pruitt and Pohlit, Z. N aturforsch. 15B, 
617 (1960). 

5 Pruitt, Allisy, Joyet, Pohlit, Tubiana, and 
Zupancic, J. Res. NBS 660, 107 (1962). 

Translated by M. Danos 
142 

STANDING MAGNETOPLASMA WAVES IN 
BISMUTH, CONNECTED WITH HYBRID 
RESONANCE 

V. S. EDEL'MAN and M. S. KHAiKIN 

Institute of Physics Problems, Academy of 
Sciences, U.S.S.R. 

Submitted to JETP editor July 11, 1963 

J. Exptl. Theoret. Phys. (U.S.S.R.) 45, 826-828 
(September, 1963) 

WE have previously investigated [!,2] standing 
magnetoplasma waves of frequency w in bismuth, 
in the region of strong magnetic fields for which 
w0 » w ( w0 -cyclotron frequency). However, 
as shown by Smith, Hebel, and Buchsbaum (SHB) [3J, 
undamped plasma waves with nonlinear dispersion 
can also propagate in bismuth in a field interval 
between the electron-electron hybrid resonance 
and the dielectric anomaly, if the carrier spectrum 


