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neglected. One finds that
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Here E~, E~, and F~ are the amplitudes
1 2 ".3

of the three beams, which have been assumed
collinear and of parallel polarization. To fa-
cilitate comparison with PSF, it is also con-
venient to rewrite this expression in terms
of a nonlinear susceptibility and the beam pow-
ers. The formula which results is the same
as the equation in their Table I, with g"' de-
fined as

n e 1+8E /5E
(3) . (12)
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As shown in PSF, numerical values calculat-
ed from this formula are in reasonable agree-
ment with experiment. The formula also gives
the correct ratio of susceptibilities for InAs
and InSb. This ratio is more accurately known

experimentally than are the absolute values
of y"'. Finally, Eq. (12) accounts for the mea-
sured variation of P with electron density
in lnAs, for densities above 10"/cc. This pow-
er is proportional to the square of X"' and var-
ies less rapidly than no' because of the second

term in Eq. (12), which reduces the nonlinear-
ity at higher doping levels. Crudely speaking,
this reduction can be thought of as arising from
an increase in carrier mass with doping.
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The reaction Ci2(d, a)BM has been employed
recently' to study the isospin impurity of N'~

as a function of excitation energy, since the
deuteron, the alpha particle, and the C' nu-
cleus are in T = 0 states. It has been suggest-
ed that since the deuteron is distorted by the
electric field of the target, some admixture
of T = 1 states mill be produced and will contrib-
ute to the observed isospin impurity. A crude
upper limit of 10% was obtained2 for the sim-
ilar reaction Ca (d, o.)K by assuming that
the neutron and proton are completely uncou-

pled in the nuclear Coulomb field.
An adiabatic approximation has been applied

by the author3 to evaluate the polarization po-
tential acting on a deuteron at any distance from

g(r, x) =y(r) 1+ P F (x, r)P (cos8),
I.=o '

where x is the center-of-mass coordinate of
the deuteron measured from the target nucle-
us, the relative coordinate r =rn —rp, the deu-
teron ground state is approximated by

y(r) = (y/2v) e /r,
1/2 yr-

(2)

a fixed point charge. In this Letter we will
show that this previous work' implies a value
for the isospin impurity carried into the reac-
tion by the distorted deuteron, and we will pre-
sent numerical results.

Expanded in relative partial waves, the deu-
teron wave function has the form3
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and FL(x, r)PL(cos) is the multipole distortion of order I. induced in the deuteron while it is outside
a nucleus of charge Ze, and is orthogonal to g'(r).

Since no spin flip is produced by the Coulomb field, a simple relation between isospin and internal
orbital angular momentum of the neutron-proton system holds: Even L corresponds to T =0 and odd
L corresponds to T=1. It is thus easily seen that the ratio R of T= 1 to T =0 intensity is given by

2y P (2L+1) f dre F (x, r)
odd L

1+2y g (2L+1) f dre F (x, r)
even L

An excellent approximations to R is obtained by keeping only the leading (L =1) term, and using the
results of Ref. 3 we find the following analytic expression for R:

R=Z n ((Bt ) +Et(-2t)[4t -2t+2+t {e -1)]2 2 4-1 . ~2 -1 -2t

+e [—,'(2t —4+ 5/t) +t (-—'+2t —5t /2)]+e t [ll/8+ —'t+ 't ]f, —-2t j -4 3 2 4t 4 1 y 2
(4)

where t = 2yx and ot =Me /yh . (Numerica, lly,
the inverse deuteron radius y =2.316&10' cm
and o. = 0.150.) The universal function G(x)
—= Z 'R is plotted in Fig. 1 against the radial
variable x.

To make use of the curve in Fig. 1, one de-
termines xo, the effective radius of the target.
Then Z G(xo) =R gives the isospin impurity in
the deuteron wave function just before the com-
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pound nucleus is formed. Assuming that xo
=rg" and Tz =0 (i e . .Z, =2A), we have plot-
ted R in Fig. 2 as a function of the mass num-
ber A, for three values of ro (1.2, 1.4, and
1.6 F).

For the case reported in Ref. 1, we obtain
R =0.67, 0.55, and 0.440/& for these three choices
of ro, compared with the measured isospin im-
purity of 1-2 /q at 11 MeV and about 10% at 9
MeV. At these energies, the adiabatic approx-
imation is expected to overestimate the effect.
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FIG. 1. The universal function Q(~).

FIG. 2. Isospin impurity percentage R =Z2G versus
mass number g, for three choices of ro, where the
interaction radius go =rQ
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There is some evidence, ' however, which sup-
ports the use of a larger asymptotic normaliza-
tion constant for the deuteron wave function
than that of Eq. (2), and an increase of P by
as much as a factor of 1.5 might result.

The numerical evaluation of G(x) from Eq. (4)
was done by Edward Monasterski using the IBM
7094 at the Goddard Laboratory for Theoret-
ical Studies.
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Now, evaluating the first integral we have

2yf dr e [1+2FO+FP ]

—2p 'v —2p J' 2=1+4'
p

d&e Fp 2y
p

d&e Fp .

The second term vanishes because of the orthogonality
of the ground-state function iO& and the first-order per-
turbation correction

is& &ni ViO&

n
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A comparison of the two reactions

y+p-m'+p

in the region of the third nucleon isobar N***(1688)
has produced evidence that (1) N*he(1688) is
a member of a unitary octet, and (2) the D/F
ratio, which relates the couplings N***Nm and
N***Ng, is similar to that which relates NN~

and NNh). One will note that (1) is in accord
with the usual hypothesis that the N*** is the
first Regge recurrence of the nucleon. Point
(2) is not predicted by any existing theory but

may have some simple dynamical origin or
follow from some higher symmetry.

The above conclusions are arrived at as fol-
lows: An I= ,' object decaying into mN-(like N***)
must, in SU(3), belong to 8, 10*, or 27. Of

these possible assignments, we may immedi-
ately rule out 10* since y+P - 10* is forbidden
by SU(3)i whereas N*** is strongly observed
in pion photoproduction. To decide between

8 and 27, we compare the couplings yN~~~N~O
and yN*h*Nh)', according to SU(3), the ratios
are

y /y „3if N~**627,

r(N++e- p+h)) g(e ) y NN, „,
r(Ne++- p+~') f(q ) y, (2)

where the f's are kinematic factors. The ra-
tio R can, of course, be determined by com-
paring the height of the N***bump in the cross
sections for y+p-p+h) and y+p-p+~'. The
kinematic factor, which is taken to be

f(e) =qj, (3)

= —'(3-4a)' if N***C8, (1)

where n/(I-a) is the D/F ratio. It is worth
noting at this point that the ratio of the couplings
can be small only if N***belongs to an octet
with @——,'.

To compare with experiment, we write'
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