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spectrum, i.e., the correction factor C is energy
independent. Only the tensor interaction fails to
give the required spectrum shape; it has been nec-
essary to explain the spectrum shape by introduc-
ing the pseudoscalar interaction and assuming
gp > g1 (Ref. 3).

The purpose of the present note is to focus at-

tention on the fact that the spectrum shape of 0 — 0 -

(yes) transitions is in good agreement with the A
covariant (the V covariant does not contribute
due to selection rules), and to derive expressions
for the electron polarization and electron-neutrino
correlation. The required formulae may be ob-
tained from the corresponding formulae valid for
the T—P covariant,! provided one replaces q by
-q and Ap = —igpfys/ngcr-r by A=

—-i- ‘)/5/fa'- r, which now will be real:

C = {(*/sLog* + Mo — 2/5qN,)

2

+ (2No —2/3L4q) h 4 Lo\%} ’ (1)

e

(on)y = — C

g \or [ VL= P+ VM — @

+ 39 (V (Lo + Po) (Mo + Qo) + V(Lo — Po) (M, — Qo))
— (VLo + Po)(My 4 Qo) + V (Ly— Po) (Mo — Q)

+ gV IE— P A +V 2 —PE 3 sin(,—3,), (2)
W,y (8) = 1 4 (on) cosb.

The term Lyq%/9 + M, in the correction factor
C increases with increasing energy, whereas
—2gN,/3 decreases, so that, to an accuracy of 5%,
the expression Yy Lyq® + My — %; qN, is constant.
The expression 2N, — %; L,q is constant to within
2%. In the case of the T —P covariant the analo-
gous quantities varied by a factor of 2 and by 40%
respectively (for Pr144). If we assume that the
deviation from a Fermi shape does not exceed 5%
then A must satisfy A > 24 or A< 3 (the sign
of A is unknown). Under these conditions the
electron polarization is practically indistinguishable
from -v/c.

In conclusion I thank Prof. V. B. Berestetskii,
B. L. Ioffe, and A. P. Rudik for discussions.
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INELASTIC scattering of deuterons by atomic
nuclei was studied essentially at two energy values:
Eq ~ 15 Mev (Refs. 1 and 2) and Eq ~ 9 Mev
(Refs. 3 to 5). There was hardly any investigation
of inelastic deuteron scattering at lower energies.

When this investigation was started, it was
known that the differential cross section of the
(d, d’) reaction on Mg# (AE =1.37 Mev, Eq=
4.5 Mev) scattering angle ()5 = 70°) was
4 mbn/sterad.® One could conclude from the work
of Khromchenko! that in many nuclei there is little
probability for the (d, d’) reaction at Eq ~ 4 to
5 Mev, with the exception of Li’. In the latter
case the group of deuterons from the Li’(d, d’) Li™
reaction (AE = 0.476 Mev), at Eg ~ 3.7 to 4.7
Mev and ¢ = 110°, would be comparable in inten-
sity with the group of deuterons elastically scattered
from Li".

In this investigation we measured the differential
cross sections for inelastic scattering of deuterons
with Eg ~ 4 to 4.5 Mev from nuclei of Li’, F¥,
Na?%, Mg?, and Al*". A double-focusing magnetic
anauyzer8 was used to sort the groups of inelas-
tically-scattered deuterons. The deuterons were
accelerated in the 72 cm cyclotron of the Institute
of Nuclear Physics of the Moscow State University.
To check the correctness of the identification of
the deuteron group, the measurements were made
at different energies Eq. The values obtained for
the differential inelastic-scattering cross sections
are given in the table for Eq = 4.5 Mev and Jj4p
= 91°.

The fourth and fifth columns of the table give
the differential cross sections dop /dQ and the
total cross sections of, for Coulomb excitation
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Ao dog, o do dogy

pue| Ar, Mev aa TR ﬁ% T | AL, Mev | dn 0’ :i*

Imbn/sterad mbn/sterad i mon mbn/sterad| mbn/sterad n
Li" | 0,476 35 Na2s | 0.439 9 0.15 2
F1o | 0.197 16 0.06 0.7] Mg | 1.370 7 0.20 3.5
F1® | 1.355 2 Al?? | 0.843 1.5
F19 | 1.426 2 Al27 1.013 2.5
F1° | 1,558 8

of the levels in F!°, Na?%, and Mg?. The calcu-
lations were made with formulas (B-32) and (B-38)
of Ref. 9. The probabilities given in the table for
the transitions from the ground state into excited
states with energies AE are taken from Refs. 9
and 10.

The tabulated results indicate that when Eq =
4.5 Mev the contribution of o, to the experi-
mental value of o¢ot (0tot = 30 to 50 mbn for
(d, d’) reactions on Mgu, Na?, and F“’) amounts
to several percent. One can therefore conclude that
at Eq =4 to 4.5 Mev and above the process of nu-
clear excitation by the Coulomb field of the incident
deuterons cannot be the dominant process that leads
to inealstic scattering of the deuterons. This con-
clusion contradicts the (d, d’) reaction theory de-
veloped by Mullin and Guth.!!

In conclusion the authors express their gratitude
to S. S. Vasil’ ev for interest in this work and for
discussion of the results, to Z. F. Kalacheva and
T. P. Tupikina for aid in this work, and also to the
cyclotron crew, particularly to G. V. Koshelyaev,
A. A. Danilov and V. P. Khlapov.
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THE further development of the quantum electro-
dynamics of longitudinally polarized electrons and
photons assumes new significance in connection
with the discovery of parity nonconservation. As
we have already noted,!*? to take longitudinal polar-
ization of electrons into account one must, in the
calculation of matrix elements, use not the Casi-

mir formula but formula 2.12 of Ref. 3, in which

s stands for the eigenvalue of the operator
(A0)/iv—V?2 . This operator gives double the elec-
tron spin projection onto its direction of motion.

It is of interest to observe that the above-men-
tioned formula can also be used if the electron is
initially at rest. In that case the formula may be
brought into the form

1 1t R ' R
Catmr an> = 75SP {1+ 016’55 + e’ 2)

X (1 +s/g’§>a,,(1 1 pe) (1 + as), )

where ayr, o are Dirac matrices characterizing
the electron velocity, € = +1 stands for the sign
of the energy, the primed quantities refer to the
final state of the electron, and the initial spin-di-
rection is chosen to be 8 = sk/k (1k is the elec-



