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The estimate of the cross sections for proc
esses (3) and particularly (1) obtained in this 
way is considerably less than that calculated from 
the diagram, which apparently indicates that other 
possible processes compete with this diagram. 
Moreover, the estimates of the cross sections 
for all three scattering processes are of the 
same order of magnitude, i.e., there is no differ
ence between processes to which this diagram 
gives a contribution and those for which a contri
bution is impossible. 
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IT has been shown previously [1•2] that the even 
photomagnetic effect in germanium is markedly 
anisotropic. The odd photomagnetic effect is usu
ally considered to be isotropic. When there is a 
strictly linear variation of the odd photomagnetic 
e.m.f. on the magnetic field strength, it is expected 
to be anisotropic for a cubic crystal. However, it 
is known that for sufficiently strong magnetic fields 

FIG. 1 

the odd photomagnetic e.m.f. in germanium ceases 
to vary linearly with the field, and even passes 
through a maximum at some value of the field. In 
these conditions the possibility of anisotropy aris
ing even in the odd photomagnetic effect is not ex
cluded. 

To clarify the question of the existence of aniso
tropy in the odd photomagnetic effect, we have stud
ied single-crystal specimens of n- and p-germa
nium in magnetic fields up to 25 000 oe. The spe
cimens studied, like those described previously, [1] 

were in the form of circular discs with 32 elec
trodes around the periphery. The specimens could 
be rotated about an axis coinciding with the normal 
to the plane of the disc. The angle cp between the 
crystallographic axes and the direction of the mag
netic field was thereby changed. Also the speci
mens could be turned so that the angle e between 
the normal to the specimen surface and the direc
tion of the magnetic field was changed. 

Figure 1a shows the anisotropy curve of the odd 
effect, i.e., the variation of the odd photomagnetic 
e.m.f. on the angle cp for a specimen of p-germa-
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nium, the [111] axis of which was normal to the 
plane of the disc, while the normal itself made an 
angle e = 90° with the direction of the magnetic 
field. The measurements were made at room tem
perature in a magnetic field of 24,500 oe. The 
e.m.f. was measured as usual in the direction 
perpendicular to the magnetic field direction and 
the direction of illumination. The curve 1b refers 
to the photomagnetic e.m.f. measured when the 
angle e ~ 130°. 

By analogy with the anisotropy of the even pho
tomagnetic effect, [2] it was supposed that the 
measured odd photomagnetic e.m.f. can be re
garded as the sum of isotropic and anisotropic 
components. It is clear that the purely anisotropic 
component can be obtained by measuring the odd 
photomagnetic e.m.f. in the direction of the mag
netic field or its projection on the plane of the 
surface. Experiments performed in fact confirmed 
the presence of an odd photomagnetic e.m.f. when 
measuring it in the direction of the magnetic field, 
i.e., in the direction in which there is no isotropic 
odd photomagnetic effect. The variation of this 
photomagnetic e.m.f. on the angle cp is given in 
Fig. 1d (the continuous curve is the function E 
=a sin 6cp ). Figure 1c shows the anisotropy curve 
for the same specimen when e = 75° (the continu
ous curve is the function E = a sin 3cp + b sin 6cp ) • 

Curves are given in Fig. 2 showing the varia
tion of the extreme values of the odd photomag
netic e.m.f. with the magnetic field strength. 
Curves 2a and 2b refer to the photomagnetic e.m.f. 
measured in the "usual" direction (perpendicular 
to the magnetic field) for two values of cp: 75° 45' 
and 22° 30' (see Fig. 1b). The specimen was ori
ented relative to the magnetic field so that e 
~ 130°. For this value of e the anisotropic com
ponent of the photomagnetic e.m.f. attains a maxi
mum value. Curve 2c shows the variation of the 
extremal value of the purely anisotropic compo
nent of the odd photomagnetic e.m.f. on the mag
netic field strength when e ~ 130°. 

The curves presented show that the variation 
of the odd photomagnetic e.m.f. on the magnetic 
field is essentially nonlinear. To explain the ob
served anisotropy of the odd photomagnetic ef
fects in strong magnetic fields, it is apparently 
necessary to include terms of higher odd degree 
in the magnetic field in a general phenomenolog
ical equation of the Kagan-Smorodinskii [a] type. 
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MEASUREMENT of the electrical conductivity 
of thin metal wires is usually used to determine 
electron mean free paths. [1] In the standard 
method for this, the results obtained for the de
pendence of resistivity on wire diameter are com
pared with the theoretical curve obtained by 
Dingle. [2] It must be remembered that Dingle's 
results were obtained on the assumption of an 
isotropic, quadratic dispersion law for the elec
trons. As a result, the ratio p/poo (poo is the 
resistivity of an infinitely thick wire and p that 
of a wire of diameter d) is expressed as a func
tion of d/A. only (A. is the electron mean free 
path). 

One of us (B. A.) has measured the dependence 
of the resistivity of tin single crystal wires on di
ameter. The tin used in the experiments was first 
subjected to zone refinement. [3] The purity is 
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