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1.37 Analyzing Power for the 12C(E,p'y)120l+ Reaction
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12 Ipe anféyzing power and angular distribution for the y-ray following the

c(p,p') "C, (15.1 ¥?V) reaction at E = 40 MeV were measured using a large NaI(T1)
crystal namea+HERMES . The polarized proton beam was provided by the Osaka Univer-
sity RCNP cyclotron. The average beam polarization was about 70 %. The results are
shown in Fig.l. The measured analyzing power and the angular diﬁtribution were
fitted by curves of A (6) ~0.08sin20, and W (6) = C(1-0.129sin"6), where A (9)
and WY(e) are definedby Y ¥
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For simplicity we assume the pa%ticle is scattered in the average angle % andlpP| = 1.
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First, we argue the case where the particle is scattered in the plane perpendicular to
the spin of the incident proton. The spin of the excited state may align in the

plane which is perpendicular to the transferred momentum. The angular distributign
of dipole y-ray transition from the states with a plane alignment is given by sin ¢,
where ¢ is the angle between the emitted y-ray and the normal of the alignment plane
which is the direction of the transferred momentum. Therefore the angular distribu-
tion of the y-ray for the spin up incident proton is given by
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and for spin down

(2)

. 2 ;
W'(e) = 051 + Msin (6 + a) + o1 - Msin®(e - a)
for the inelastic scatﬁering with [Pl= 1. The a is the angle between the direction of
the momentum transfer q and the beam axis (thus ¢ 6 + a) as shown in Fig.2.
Second, in the case that the particle is scattered in the plane which is parallel to
the spin of the incident proton, the alignment of the residual nuclear spin is

perpendicular to the beam direction. Thus the y-ray angular distribution is given by
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o sinze. Since this is a simple minded argument, there may be the nuclear states
wgose spins do not align in a plane. Thus we may have y-rays emitted isotropically.
Therefore the y-ray angular distribution can generally be expressed by

w:(e) = oo' + co{sinze + (l—A)sinz(e + a) + (1+A)sin2(6 - a)} (3)
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If oy >> oy, WY(e) and AY(e) are given by
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Fig.2. Angular distribution of the
dipole transition from the states
with a plane alignment produced by
the (p,p') reaction. W (6) shows an
angular distribution gi%en by eq.(1)
with A = -1.
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Since the angle a has*to be smaller than 90°, the sign of the analyzing power for the
y-ray following the (p,p'y) reaction is opposite to the one for the proton of the
(B,p') inelastic scattering. The obtained values of (o /06)Asin2a = -0.08 and

(0 /o) (1 + 2c0f§a)*= -0;129 are consistent, if the ana9y21ng power A of the inelas-
tic scattering ""C(p,p') C, has negative value (A < -0.08) at the average scatte-
ring angle 6 and if the anglé a of the momentum transfer has a value between 60° and
90°. Since the y-ray was measured at negative angle in the present experiment (the
left side in the Fig.2), the angle 6 in the eq (8) is negative. Note that the
present measurement of the analyzing power for the y-ray was carried out without
coincidence with scattered particles. The analyzing power of the y-ray following the
inelastic scattering gives some information about the analyzing power of the inelas-
tic scattering leading to the excited state which emits the y-ray. Since this method
does not need to measure the scattered particle, it may have an advantage' when the
energy resolution is not good enough to separate the excited levels, because the
energy resolution for the y-ray measurement may be good enough to separate the
levels.
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