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F.L. Fabbri, P. Picozza and C. Schaerf: PHOTODISINTEGRATION
OF %He BY POLARIZED GAMMA RAYS. -

In previous papers we have reported our results on the high
energy two body photodisintegration of 3He and 4He nucleil?s 2) with
an unpolarized gamma ray beam. In this note we would like to pre-
sent one preliminary result on the reaction

’3’+3He——>p+d

with linearly polarized brem sstraﬁiung. The interest of this measu
rement has been enhanced by the previous result that has shown no
indication of a resonant behaviour of the cross section in the energy
region of the first pion-nucleon isobar. This phenomenon seems to
exclude the possibility of a resonant magnetic dipole absorption of
the electromagnetic radiation. Therefore it is interesting to find out
the amount of non resonant magnetic dipole transitions in this reac-
tion.

Current models of the two body photodisintegration of 3He tend
to include only the transitions indicated in Fig. 1(3), The lower E1
transition is the dominant one, while the M1 and E2 transitions from
a Syj9 state are the other more relevani coutributions. There is no
interference between E1 and M1 because they lead to final states
with different spin. At 90° in the CMS8 E2 does not contribute. The
angular distribution from M1 is isotropic, while E1 produces a P
wave of the type:
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As a consequence of these considerations we have, for the asymme-
try parameter defined in the usual way: d
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where :
‘:/0- is the C. M. angle;

A is the angle between the reaction plane and the plane of polari
zation of the electric field;

6} is the differential cross section at 90° CMS measured in the
plane of linear polarization of the gamma ray beam: X = 0°;

6]  is the differential cross section at 90° CMS measured in the
plane perpendicular to the plane of polarization of the gamma
ray beam: X = 90°9;

Zl is the amount of linear polarization of the gamma ray beam;

D is the contribution to the cross section from the E1 transition;
ay, 1is the contribution to the cross section from the M1 transition;
B is the experimentally measured asymmetry
A is the asymmetry parameter.
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FIG. 1| - Electromagnetic transitions of the three-nucleons
system from ground state to continuum of two particles
with indication of angular distributions.
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It is clear from this formula that the asymmetry parameter A
gives directly, under our semplifications, the partial contribution of
the electric dipole transition to the cross section.

To perform our measurement we have used the partially pola-
rized gamma ray beam produced by the coherent bremsstrahlung of
electrons in a diamond cr‘ystal(4). The liquid Helium target has been
the same one used in the previous experiment and is described in
ref. (5).

The detection apparatus consisted of a Nal(T1) crystal and two
thin plastic scintillators in the deuteron channel. The proton telesco
pe had three plastic scintillators and aluminium absorbers. Bidimen
gional analysis of the pulses in the Nal crystal and the plastic scintil
lator in front of it permitted identification and counting of the deute-
rons emitted in coincidence with a proton on the other side of the
target.

The result of this preliminary measurement is the following:

A= 0088 T 008;

at a CMS angle of 90° and a gamma ray energy around 260 MeV,

This result indicate'f’ under our oversimplified assumptions,
that the M1 contribution is comparable (and probably larger) to E1,
This fact suggests that more emphasis should be placed in the futu-
re on theoretical calculations which take into account higher multi-
poles and do not limit themselves to E1 transitions only.

It is pleasure to thank Dr. A. Costanzi and Dr. A. Marino for
their intelligent collaboration in the setting up of the apparatus and
the first data taking period.
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