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Meson exchange currents (MEC) and isobar configurations (IC) in nuclei are re
cognized to play a very important role for a deeper description of nuclear dynamics,
in particular at medium and short range reg:ions(l’ 2). However, reliable calculations
including break-up processes are at present available only for deuteron. This system,
because loosely bound, gives extensive information about the @-MEC, effective at long
range, but less about the intrinsic nucleon degrees of freedom, relevant in the short
range regim e(z). Theoretical treatm ents(1'4), supported by experimental measure~
ments(5-8) show large MEC contributions in the deuteron photodisintegration, grow-
ing with increasing energy. Moreover, the angular dependence of the asymmetry pa-
rameter in this interaction results to be affected more than the total cross section by
that part of MEC contributions not included in the Siegert operator.

We report preliminary results of measurements of the asymmetry parameter an
gular distribution in the deuteron photodisintegration at E}, = 29,0 and 39.6 MeV, to-
gether with some new results at E, = 19.8 M'eV(G). The experiment has been per-
formed at Frascati, using the monochromatic and linearly polarized y-ray beam of

the LADON facility'”),



The center of mass differential cross section for the d(-}", p)n process is expres

sed by the standard formulatl©).

o1y
'ﬁ“@f“ = I()(On) + PIl(Om) cos 2¢ = 1,(0y) [:1 + P 2(0,)cos 297] s (1)

where 6, is the c.m. angle between the neutron and the photon momenta and @ is the
angle between the polarization and the reaction planes; P is the degree of linear pola

rization of the photon beam and

3(0,) = wrpy (2)
O

is the asymmetry factor of the differential cross section.

By measuring the photoneutron yields at nine angles 9y and in series of alter-
nate runs at ¢®= 0 and @ = n/z under the same experimental conditions, we determi
ned the angular distributions of Io(Gn), I]‘(On) and 2(0p). An overall view of our ex-

perimental set-up is shown in Fig. 1.
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FIG. 1 - A schematic picture of the experimental set-up.
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A 3.81 cm long NE-230 deuterated scintillator was used at the same time as deuteri-
um target and proton energy detector. Five NE-213 liquid counters 30 cm diameter x
x 15 cm long identified the photoneutrons by time of flight on a base of 130 cm, The
y-ray background was drastically reduced by pulse-shape discrimination in the tar
get and in the neutron counters. Protons and neutrons were detected in coincidence
with the electron bunch in the storage ring and the events recorded via Camac by a
PDP11/34 minicomputer. The incident photonbeam was “~~99.8% linearly polarized with
an intensity of 1#~2x 105 y/sec and 2-4% energy resolution. The flux was monitored
by a lead glass counter and the energy spectrum checked by a magnetic pair spectro-
meter located before the target. The c.m. angles explored were: 15°, 30°, 45°, 60°,

90°, 120°, 135°, 150°, 165°,



From eq. (1) follows:

do . ‘
0 Io(On) + PIl(On) for =0 |, (3)
do = T
o I,(0,) - Py (0,) for $= 3 . (4)
Then, IO(On) and Il(Qn) can be obtained from the experimental data by the expres-
sions:
= & = -y L X
I(8q) = 5 LKlY(@n, $=0) +K,Y(0,, 9= 3 ):l , (8)
= & -1 = - \ = 44
10, = £ [k (0, 9200 - K,¥(0,, 9=5)] . (6)

Y(On, @) is the ratio between the number of photoneutrons detected and the relative
y-ray flux; a is a proportional constant. Finite solid-angle effects, neutron multiple
scattering and absorption processes in the target are taken into account by the factors

K; and K2’ evaluated by a Monte Carlo calculation, Besides, by defining

R(0,) = Y(0,, “—’2—”>/Y(on, 0) 7)

3(6,) can be expressed as:

i1-KR(9 )
S(e ) = p~l i: ] (8)
n [t + KR (0]

where K = K,/K

2/
' I,(e,) and Il(On) are shown in Figs. 2 and 4 for 19.8 and 29.0 MeV as a function
of the neutron c. m. angle O, and in unity of the total cross section for unpolarized 7 -
-rays (0p ='/10(Qn, @)d Q). 2(8,) has been plotted in Figs. 3, 5 and 6 at the three
energies explored. We notice that the results at Ey = 38.6 MeV are very preliminary.
Extensive theoretical calculations have been performed in the recent years on
the parameter 2 and the differential cross section of the d(¥, p)n process by Aren-

h8vel't 2) (3,11) 4pq Rustgi and Vyas(4)a

, Cambi et al,
In Figs. 2, 3, 4, 5 and 6 our data are compared with Cambi et al, results(ll) ob
tained by using two different nucleon-nucleon potentials, the Feid soft-core (RSC)
(dashed lines) and the De Tourreil-Sprung (version B) (DTS) (full lines), The Paris
potential gives no appreciable difference with respect to RSC. Contributions associa

ted with one pion exchange and A-isobar excitation have been taken into account, in

addition to the "normal" term under the Siegert hypothesis,
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FIG. 2 - a) ID(Qn)/oTversus 0, (c.m. neutron angle) for d(¥, p)n at Ey=19.8 MeV.
Dashed and full curves are theoretical calculations from ref. (11) with RSC and DTS
potentials. b) Same as a) for I4(8,)/0.

E,=28.0 MeV

(1./6,)~100 --- R8C £, 29.0 MoV
"= e et o e e o

(1,/0,)~100

10.— 10. 1

{ i l ! ! i . | | [T
] 30 60 E) 120 150 180 0 30 60 90 120 ‘50@.. e

@"‘ ' ) "

FIG, 4 - a) ][d(gn),irT versus O, (c.m. neutron angle) for d(?, pn at Ey = 29.0 MeV.
Dashed and full curves are theoretical calculations from ref, (11) with RSC and DTS
potentials, b) Same as a) for Il(qﬂ)/a'l"
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A global analysis of our preliminary data in terms of I,(8,) and Ilt{Gn) functions

leads to a full compatibility with the theory developed using either of the two poten-

tials. Therefore, an improved statistical accuracy and a complete study of single com

ponents determining I4(§,) and Il(Qn) are necessary to become sensitive to potential ef

fects, and to obtain definite information about the D-wave percentage in deuteron,



The effect of MEC contributions to the X(0,)parameter, beyond the Siegert ope
rator, is shown in Fig. 7, where our data are given in function of Ey at @, = w/2,
Previous results of our group up to 70 MeV are also reported together with the Liu(7)
and Gorbenko et al.(8) data at higher energies. The theoretical curve is an Arenh8-
vel‘s(2> calculation performed using the Reid potential, The importance of the explicit

"additional® term for the meson exchange currents is evident and increases with

energy.

We would like to thank E.Cima, A, Dante, L. Ruggieri and E. Turri for their as

sistance during the experiment,
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