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Cross-Section Fluectuations in the 28Si(y, p) Reaction at 17.6 MeV.

*
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(ricevuto I'1 Ottobre 1962)

The favourable prospects of the
"Li+p vy-radiation for the study of
nuclear cross-section fluctuations has
heen discussed in another letter (1).

We report here the results of preli-
minary experiments on the 38Si(y, p)
and 88i(v, x) reactions by using the
above mentioned radiation, with a
v energy around 17.64 MeV. A proton
beam of about 470 keV was made to
impinge on a thick natural Li target.
The beam was supplied by a van
de Graaff type PXN400 of the High-
Voltage Eng. Corp.; since the accelerator
was designed for only 400 kV, we had
to introduce special precautions and care
to insure a regular operation at 470 kV
and in particalar we were obliged to
limit heam intensity to about 30 to
40 v A ; this in twrn foreed on a geometry
too packed. which otherwise could have
been avoided.

The ahove photodisintegrations were
observed by means of a silicon-junction
detector (ITughes 8D1/27, surface 1 ¢m?)
exposed to the -~-ray beam at various
angles, with respect to the proton beam:

(M M. MaxDO: Nwore Cimento, 26, 1414
(1962).

the silicon detector thus served both as
target for the v’s and as detector for the
charged particle products. The detector
surface was in a plane through the lithium
target and its center was 2.5 cm apart
from it.

The detector was operated at a
voltage of 200V, which gives an effec-
tive thickness > 350 um and therefore
an effective volume > 0.035 em3.

The pulse spectrum from the detector
was analysed by suitable electronics:
typical speetra are shown in Iig. 1:
proton peaks are clearly apparent corre-
sponding to proton transitions to the
2741 ground state, 1-st excited and 2-nd
excited states; « transitions to the Mg
ground state and 1-st excited state also
emerge clearly from the strong electron
background. although their gnantitative
measurement is subject to higher uncer-
tainty.

Measurements were taken at angles
from 8= 0° to 120° in equal steps for
cos 0; the corresponding Doppler =hifts in
energy (evaluated at the resonance proton
energy of 441 keV, laboratory system)
are +67.7, 50.8, 33.9. 16.9, 0, —-16.9,
and — 33.9 keV with respeet to the y-ray
energy of 17.642 MeV at 0= 90°.
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2) fluctuations for different flnal
levels are uncorrelated;

The results were elaborated by taking
the relative intensities of the p,, p,
and =, transitions with respect to the p,
‘transition; this procedure removes many
uncertainties which otherwise would have
been very difficult to eliminate in this
preliminary set of measurements.

These intensity ratios are tabulated
in Table I, due allowance being made for
the background; since in the present ex-

3) the fluctuations seem to be very
big, apparently bigger than those experi-
mentally observed by other authors (24),
with atoms of about the same A (and at
higher excitation energy);

4) the energy width of the fluctua-
tions, on the contrary, seems to be of

TasLe 1.

Values of relative intensity of the various peaks with respect to p, (°)

S } 1
2} cos 0 ! shli:;f?e(lkgg\’r) (p1 + D2/Do) P1/Po ]‘ PalPo i %/ Po
| ! |
0° £1.00 0 4678 0.70--0.06 | 0.53+0.05 | 0.17+0.03 | 0.1720.02
417800 £ 0.75 4 50.8 1.04--0.06 | 0.77--0.05 | 0.27+0.03 | 0.16--0.02
C60° 0 2050 0 +33.9 1.4440.08  0.9040.05 | 0.5420.03 = 0.15L0.02
P7so300 2025 0 4169 1.7810.10 | 0.8740.06 - 0.86--0.06 , 0.17--0.02
TR 0o 0 1.41£0.08 | 0.71£0.05 : 0.70-0.05 0.150.02
ilm: 30° - 0.25 5 -~ 16.9 0.8440.04 | 0.38-20.03 | 0.46-20.03 ! 0.062-0.01
I 120° —0.50 339 0.844-0.05 | 0.4340.03 | 0.414-0.03 = 0.03

(") Frrors shown arc only statistical errors; maximum uncertainties of other origin
(hackground cvaluation, separation of neighbouring peaks, wall effects, ete.) are estimated
to range from 18 to 7% for lower aud higher values respectively. In addition a possible
uncertainty in the geometrical conditions (estimated to be less than 7°) may introduce a
systematic error in the value of the cnergy shift which ranges from 1.5 keV at 0° to 8.5 keV
at 90°. The cnergy-spread for every single point, however, is determined essentially by the
width of the resonance as =6 keV. The ratios shown were evaluated through an objective
criterion suitably choosen for the best separation of the peaks; as a result, the values may
be expected to differ somewhat from the cross-section ratiog for transitions to the corre-
sponding final levels. They are, howcver, proportional to them through a factor which is

i about | and does not depend on energy.

perimental conditions the p, and p, peaks
partially overlap in the pulse spectrum.
the ratio (py-=py):pg. which is Detter
defined. is also shown in Table 1.

In spite of the preliminary character
of thix series of measurements, we believe
that the following interesting features
are abready clearly shown by the results

the same order (though perhaps smaller)
compared to what has been already
reported by other authors (*%), and
therefore greater than the most rea-
sonable theoretical estimates (see, e.g.

Le ().

in Table I and Fig. 2:

1) in the explored range of 100 keV
strong cross-section fluctuations occur;

(*) L. Corur, U. FaccHINT, I. Jori. M. G.
MarcazzaN, M. M1nazzo, E. SAETTA-MENICHELLA
and F. ToxoLINT: Energia Nucleare, 9, 139 (1962).

(*y U, FaccHINI: Padua Conference (19G2).

Y .. CoLLni: Padua Conference (1962).
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