crement due to diffuseness begins to decreases when |£/5] >> (pod) 1/21n Pyd, owing to the
smallness of the glancing angle p x/PO ~ {8/1] << 1L of the electrons taking part in the cur-
rent, Such electrons "gsee" the surface at a small angle, as a result of which the influence
of the roughness is diminished. This is precisely the reason why the result (8.1, 8.2) con-
tradicts the known fact that there is a numerical difference (8/9 and 1) between the values
of the impedance at p =0 and p = 1.

In the region |t/ 8] ~ (ppd) Y2y, Pod, the increment 4Z is maximal, and the conditions
Pod >> 1 and pya ~ |8/t ]apy >> (pgd)l/ % no longer suffice to be able to iterate with re-
speet to o(kk'). It is necessary to satisfy the stronger inequality A:Z/Zo ~ (apo)a/pod Inpgd
<< 1 (this being due to the presence of the sharp peak of f(p) ai Py =0 (see (b)); this
inequality can be cbtained by taking into account the fact that the roughness has little ef-
fect only when a/d << p,/p, ~ |8/£]. 1In the opposite case we get AZ ~ Z.

The difficulties involved in experimentally verifying Fig. 2 lie in the need for
separating AZ, but if the Zo(w) is known this should not be a serious obstacle. It is thus
possibvle to debermine the electronic characteristics (even the isotropic ones - Pippard's
idea) from Z,, and the parameters &, d, and ¢, from A4Z.

I take this opportunity to thank A. A. Abrikosov, M. Ya. Azbel', A. I. Larkinm, E. I.
Rashba, and M, 5. Khaikin for numerous discussions and important remarks.
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In accordance with the classification proposed by me earlier ([1], Sec. 18), a special
role is played in Einstein's gravitation equations by gravitational field of the third type.
Whereas gravitational fields of the first type include practicall all the physically inter-
pretable solutions of the field equations (the Schwarzschild solution, statie field, ete.),
and among the known solutions of the second type are fields with cylindrical waves [2],
gravitational fields of the third type do not lend themselves as yet to a physical interpreta-
tion., Moreover, even a determination of the formal solutions belonging to this class of field
is a problem of considerable technical difficulty. However, if we start from the premise that
Binstein's theory of gravitation is logieally closed and requires no additiomal definition
capable of excluding fields of the third type, such fields are worthy of special attention.

The existence of such fields was predicted before comcrete examples were presented.

The first example of such a fleld was apparently the metric obtained by me in 1955 (unpub-
lished

ds?= e=*"[o=2¢"dx 1)2 4 (dx2)2] = 2dxddx4 + xYx3 + 0 %°) (dx4)?

1kl



which satisfies the field equations R B = 0 and admits a non-Abelian two-term group of
motions., It was later observed ([1], Sec. 30) that there exists a two-parameter family of
gravitational fields of the third kind having the same group of motions, in vacuum (R e = 0)

ds?= ela(dx!)? +(dx?)2] + 2dx3 dx* +A(dx‘)2,

: (x’izln(px’) ~e(x})?+q,

a= e(xz)z, A= Zix3 +

p,q=const, e=z¢l,

and the statement was made that this is a space of maximum mobllity of the third type in vacu-
um. However, an arithmetic error has crept into the derivation of this statement, which en-
talls laborious calculations, so that in fact these gravitational fields admit of a three-
member group of motions. This was pointed out by Kollinson and French t3] s who, without in~-
dicating the metries, made a remark concerning the possibility of & three-member group. The
fields of greatest physical interest among the gravitational fields are as a rule those ad-
mitting various symmetries, and particularly groups of motions. Therefore a determination of
fields with maximum mobility is certainly worthy of special attention. An example of such a
space was found by V. R. Kaigorodov. In & special coordinate system, the metric takes the

form (3)(2) 2

ds? =~ x3dx1)? + 2dx1dx? -
(2x%)?

[(dx3)? + (dx*)?];

it satisfies the field equations RaB = 0 and admits of a three-member group of motions with
& group structure

[(X» X51 =0,  [Xy X5 = -2, (X3 X1 = =X
and group motion operators
1 2 3 h
Xy =Py Xp,=D, X3=XP) - XPy- Py~ AP,

An investigation of the A matrix ([1], Sec. 18) (RAB - A.gAB), vhere R, - e’ San
> %5 = Lusfpy Ay By eos = 1, vusy 6= {24, 24, 34, 23, 31, 12}, shows that it has the
characteristic [(3°, 3)], i.e., this metric actually defines a gravitational field of the
third kind,

The question whether other fields of the third type with group G3
presently under study.

It is remarkable that the field equations Raﬁ = "gaﬂ of the third type, with x > 0,
admit of a group of motions Gh ([1], See. 30), and when « + O the mobility is lowered,
although it is still difficult to interpret this feet physically.
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