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Abstract

Full Text
PHYSICS
G. A. SOKOLIK

SPINOR NOTATION FOR THE GRAVITA-
TIONAL FIELD

(Presented by Academician N. N. Bogolyubov on 2 IX 1963)

1. In the present paper the method of compensating fields is extended to
spinor quantities.

In work (1) attempts were made to construct a spinor theory of gravitation,
but the results of (1) are incorrect, since, according to (?), tensor and spinor
quantities can be related by the formulas

gpdﬂggw + gqo'eﬂggw — 2gpq§€7 q)cw — gpdﬁxp

only in an orthogonal basis. In what follows we shall use the method of compen-
sating fields (®); moreover, the relation between the invariant derivative induced
by the local Lorentz group £ and spinor invariant derivatives will be indicated.

2. The expression for the invariant derivative that specifies the gravitational
interaction (®) follows from the condition of covariance of the wave rela-
tivistic equation in an orthogonal basis:

where Q_(7) are Lamé coefficients relating orthogonal and world coordinates,
with respect to the local Lorentz group,

L = eXP[’flk(x)Milik/]v

1
M = 5 (5Fg), — g!oF)

(u, are world coordinates; z; = Q_(i)u, ),

where A_ (i, k) are the Ricci coefficients:

sovietrxiv.org/items/ru-196401.23746 Machine Translation


https://sovietrxiv.org/items/ru-196401.23746

A (i, k) = Q7 (1) (k) MY, ()0, 24(5),

ot "y

M"/aﬂ —

1
oo = (035205 + 80767 + 676363 — 536567 — 630567 — 676537),

which transform according to the formula

5Ao(i7 k) = 6lncliflf; spAU(87p> + aa‘gik

(3); I,;, are the generators of the representation £ according to which 1 trans-

forms:

Eik = Ei}c(u)v [I’ik]ls} =Cnr I

ik;ls nm*

3. We shall use the well-known decomposition that reduces the Lorentz group
to the contracted direct product of second-order unimodular groups, ac-
cording to which dotted and undotted semispinors (1/20) and (01/2) trans-
form (2). Then the generators of the representation are reduced to

7= ily + Ly v, = ily; — Ly (ijk = cycl); [r;v;] = 0.
[TiTj] =7, and [uil/j] =

correspond to the sets of weights (j;75) and (j57;)-

Equation (1) in this case takes the form of a second-order equation:

£adﬂa(a)g&(d) aaéw + mw = Oa (2)

where Q_(«) and Q; (&) are the spinor components of Q,(7); u, = Q (@),
0, = 0/0u,, while u; = Q;(&)¢, (a 4-component vector has the meaning of the
bispinor z, = £ &;).

Assuming the locality of ¢,(u,) and &,(u;), S =1 +¢,7,, S =1+4¢,v,, and
requiring covariance of (2) with respect to S, S, we obtain:

0, = 0, — Alr, 0, — 05, — A%y,

o'a’ o~ a’

where A% and A¢ transform in such a way as to compensate the terms:

(60'511)7-(18(77

(05€,)v,0,

a~o?
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T T, Oy AG AS TcupebA‘;AgCgb, (3)

(el o)

where C}, define the algebra of the 3-dimensional orthogonal group: [A4; 4] = A,
(ijk = cycl). The covariant form of (2) is

’Caan(a)Qd(d)(ao - TaAg)<8o" - VaAg>’(/) + m¢ = 0. (4)

The formula V,, = V_V, expresses A, (i, k) through A% and A%?. The latter
can be written as connection coefficients in spinor spaces:

AG = C3Q,(b) 9,0, (c),

ac (e

AG = C304(b) 95,94 (c). ()

ac® &

Then A% and A¢ transform according to formula (3), if ©,(b) and Q(b) trans-

form according to the adjoint groups of the unimodular groups S and 5,

50, (b) = £,C°.Q, (b),

(& ec o

5Q,(b) = £,C°.Q,(c),

ect o

isomorphic to S and S themselves.
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