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A number of experiments on 3He photodisintegration have been
recently performed by many authors(1'7), but only for v energies below
the pion photoproduction threshold. In this paper we report some preli-
minary results on the two-body photodisintegration of 3He in the v ener-
gy region around the first pion-nucleon resonance,

At present there is no available theory allowing an interpretation
of the process in this energy region, but we feel that this experiment may
be interesting in order to extend the actual data and to compare the ex-
perimental situation on 3He and on deuteron in a wide energy range,

Photodisintegration of 3He, without pion photoproduction, is pos
sible in two different final states:

(1) ~ + 3He — P+ D
(2) v+ 3He — 2P +n

(x) - Istituto di Fisica dell'Universita, Pavia, Italy and Istituto Nazionale
di Fisica Nucleare, Gruppo di Pavia, Pavia, Italy,



We measured the differential cross section for the reac:tlion 1) for E’Y
180 + 550 MeV at a-center of mass angle of 90°,

The experimental layout is shown in Fig, 1, A 800 MeV bremss -
trahlung beam of the Frascati electrosynchrotron was collimated, clea-
red by a magnetic field and then entered in the target vacuum chamber,
The details of the liquid 3He target are described in ref, 8, The actual
cell has a lens shaped form with a maximum thickness of 17.5 mm and
consists of two nickel foils, 0.03 mm thick, welded to a nickel frame and
is oriented at 45° with respect to the beam axis, The temperature of the
liquid 3He is 2. 59K, corresponding to a density of 74,5 mg/cm3,

The detection apparatus consisted of 7 scintillation counters in
coincidence and 9 spark chambers of conventional design, The covered
solid angle was 5.5 x 10-2 steradiants, Five spark chambers were used
to detect the emitted proton and four to detect the deuteron. The first
chamber in each set was used to measure the angle of the emitted parti-
cles, The other chambers were used for range measurements.

In this configuration two angles and two momenta were measured
and this implies for reaction 1) a kinematics with 2 constraints,

Our preliminary results, concerning a large part of the available
data, are shown in Fig, 2, where only statistical errors are given., The
results were corrected for empty cell background and for nuclear scat-
tering in the spark chamber aluminium plates. The last correction was
evaluated by a Montecarlo calculation as well as the detection efficiency
of the apparatus, In Fig. 3 our data are plotted together with the low e-
nergy results of previous experiments., The normalization of our data
seems to be consistent with an average of the other experiments,

The most relevant feature of our-data is the absence of any rele-
vant resonant behaviour in the region of the first pion-nucleon resonan-
ce, ‘as-one should expect from the data on the deuteron photodisintegration,
where there is a pronounced maximum at a gamma ray energy of 280

Mev(9),

Furthermore a theoretical calculation of the photodisintegration
cross section for electric dipole transitions using a Gunn and Irving wa-
ve function(10) does not fit simultaneousely the available data. Separated
satisfactory fits of the low energy and the high energy data can be obtai-
ned for two different values of the free parameter .

To understand the lack of a pronounced resonant behaviour i r
1
results we try the same phenomenological arguments used by Wilson
to explain the deuteron data. In the Wilson model the resonant peak has
been interpreted as the contribution of a pion reabsorption process. Ap-
plying the same model to our reaction the following graphs can be consi-
dered:
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Clearly the diagram a) does not contribute to our reaction be-
cause of isospin conservation in the w0-D vertex. The resonant contri
bution of diagram b) is likely not relevant because some experiments on
deuteron show a much lower w0 elastic photoproduction cross section
than predicted by the impulse approximation(12),

We whish to remark that this argument is just a tentative and
preliminary interpretation of our results,Further calculations and ex
perimental work are now in progress,

We are deeply indebted with Prof. P.E. Argan for his valuable
contribution to the initial part of this experiment as well as for many u-
seful discussions,

It is a pleasure to thank the technical staff of the Laboratori Nazio

nali di Frascati and in particular Mr, Albicocco, Mr, Barotti and Mr,

Di Stefano for the construction of the experimental apparatus and the pic
ture scanning teams of Frascati and Pavia for their work., We are also
grateful to the machine crew for the reliable operation of the accelera-
tor, We are specially indebted to the criogenic group, and in particular,
to Professors I. Modena, V, Montelatici and F, Scaramuzzi, for the de
sign, construction and operation of the liquid 3He target,
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