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§ 7. Introduction.

THE neutrino theory of light, initiated by Jordan, has been developed in
a seties of papers by Jordan, Kronig, Born, Nagendra Nath, Prvce and
others! The essential point of the theory is the setting up of a relation
between the neutrino operators and the photon operators such that while
the former satisfy the commutation laws peitainine to the Ierni-Dirac
statistics the latter satisfy those of the Finstcin-Bose statistics. I have
exanlined in this paper the question of Loreitz-invariance of this funda-
mental relation connecting the two sets of operators, and, by considering
rotations of the frame of reference, shown that the 1elatien itself is not
invariant,

§2. The Relation between the Operators.

I shall use, here, the form of Jordan's relation as given by Nagendra
Nath? wherein he takes the spin also into consideration,

1 + CO

(1, a)a 2

-1 + co
ap; (1, d)2k 4,

or, using the relation y-, = a,!, and the commutation laws for a's and

y's, in the form
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The indices ¢ and 7 each take two values corresponding to the two spin
states of the neutrino denoted by p and A. By the aid of a simple formalism

1 For acomplete bibliography see the report by Kronig in the Annales de I Institut
Henri Poincare, 6.

2 Proc. Ind. Acad. Sci., (A), 3 (1936), p. 452, equation (16).
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we can get rid of the rather unsymmetrical nature of (2a) and (2b) where
we have a summation over 0 only in the first, and a summation over 7 and

j in the second. Introducing the unit matrixj)
1 0

)8
1

and one of the Pauli-matrices o, (after removing the suffix x) as

it can be seen easily that (2, a) - (2, b) are equivalent to the forms
+ oo1

ars (3, @)

1
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where the Greek indices
9 v take values -1 and 2.

§ 3. Transforms of the Operators.
We shall now examine how the operators a, at and 6 are transformed

by a rotation of the frame of reference through an angle @. Since the
sparen imate hs the ee forme 1

ot atsin Pa tle. te yar Ts 3

T = e~ 30s Tt = ivOs (4)

®
and denoting the tiansfoimed quantities by placing a bar over them, we
have

wher og defo spat rm atit,
0

s (, -1

2

ayy = Typ ay
(6)

a OL y

'The 6-operators undergo the ordinary transformation

bz, cos @ day
sin 0 benber bgp

(7)

$4. Non-invartance of the Fundamental Relation.

If the relations (3, a) - (3, 6) should be invariant for rotations, they
must remain true when a's and 6's a1e replaced by a's and 6's as given by

3 See Frenkel; IVave Mechanics (Advanced Theory), 1934, pp. 346-62,
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(6) and (7). Hence we must have (introducing the necessary dummy indices)
+ co

cos A + sin 6-b, = 1 > az yi Tt 8777 '] a (8, aV2R p= co

sin O-bgp + cas 0 bey & 2 a), vi Tt, orm Tp 77 Oy + kb
1

(8, )
Summing up for the indices + and w on the right-hand sides, we have them
reducing to

Lye' Lop) @X28 [ac T Py)
(9)

- Ty! Top) On) + pMapy (Tye! Ta

In the left-hand sides of (8, a) ~ (8, b) we can replace b,9 and b,, by means
of (3, a) - (3, 6) and they should then he identically the same as (9). This
ought to give us the relations

Equating the sides of (10, a) - (10, 6) for the indices pu 11, 12, 21, 22
and using (+) aud (5) we see that these lead to the relations

sinO@=0, cos§@=1, cos 0 = ¢
which are not true for any value of 6 (except @ 0). Thus the falsity of
(10) establishes the non-invariance of the relation connecting the a- and
b-operators.

cos 0. Ove + sin 0 ve = Ty! Tye + Tyetrt (10, a)
sin 0-8¥F +. cos = J
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