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‘It has been suggested by many authors(!) that a possible viola-
tion of T-invariance in the electromagnetic interactions of hadrons can
be detected by a measurement of the recoil deuteron polarization in
electron deuteron elastic scattering, In fact, if T-reversal invariance
is assumed for the matrix element of the electromagnetic current (in
the one photon exchange approximation), the vector polarization of the
recoil deuteron must be zero if the initial state is unpolarized.

However, in a recent paper(z), G. Ramachandran s'ugg'e"ét“éd?"
that an effect of polarization can be present also in absence of T-viola-
ting electromagnetic interaction if a phase between the S and D states of
the deuteron is present,

In-this note we show; infthe impulse approximation,. that time-
reversal invariance in the electromagnetic transition of the deuteron
implies that the phase is 003 180° so that there is -no discrepancy bet-
ween the result of ref, (2) and the general conclusion obtained from
Lorentz invariance requirement on the electromagnetic vertex of a
spin one particle, « . . '

| Following the notations 6’f"Mb" Gour -din{3) we write for the
electromagnetic transition of the deuteron (see f1g 1) the following
expression
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where m', m are the deuteron helicities, the
functions A, Bj are functions of q2 and of the
spin of the electrons but they do not depend on
the spin of the deuteron. The matrix elements
in (1) are radial integrals involving the wave
function of the deuteron and SJ = SJ + S}}I is the
deuteron spin operator,

The deuteron wave function can be writ-
ten as :
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where (JIJZ, mm, lJm1+m2) are theusual Clebsh~-Gordon coeificients of

Su(2), the Yym functions are spherical harmonics, uo(r . u:,(r) are the
radial wave functions of the S and D states and X m 18 the spinor asso-
ciated to the triplet state. In terms of this wave function we have:
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and similarly for the vector tepm:v* RECIY
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From these_gxpressions we see that only the real part of the photon wave
function eldr/2 gives contribution to the transition.

Time-reversal invariance implies that :
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where the T-reversal opéfation on the tf‘iplet spinor is defined as :
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We observe from equations (4) that the matrix element ( ‘//m"' e (Pm)

_is real so equation (7) reduces to the condition A = A‘It -and does not say
anything about the phase between the S and D 'states. However equation
(8) implies By = - BJ (this is obtained for m = m') and the condition :
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This is just sin S SD’ according to the definition of Ramachandran work@
where the "ransition form factors" are defined as :
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and the phase between the S and D states :
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Then, since the recoil deuteron polarlzatlon(z) is proportional to tgf

we conclude that the presence of the vector polarization already 1mp11es
a T-violation in the electromagnetic transition,
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