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【abstract】Using a gridded ionization chamber, the differential cross section for 64Zn(n,α) 61Ni
reaction was measured at 5.0, 5.7and 6.7MeV. The neutrons were produced through D(d,n) 3He
reaction. Absolute neutron flux was determined through 238U(n,f) reaction. The results show
obviously backward peak in the center of mass reference system.

  Introduction
   The differential cross section data for 64Zn(n,α)
61Ni  reaction are important for the study of reaction
mechanism and in practical applieation. There are no
data of cross sections for 64Zn (n,α) (n,n) and (n,p)
reactions .
   Using a gridded ionization chamber, we
performed the measurements of angular distributions
and cross sections for 64Zn(n,α)61Ni reaction at 5.0,
5.7 and 6.7 MeV.

1  Experimental Detail
   The gridded ionization chamber was described in
reference [1]. For our present experiment, the
working gas was Kr+4.71% CH4 to exclude the
interference from 16O(n,α) reaction. The distances
from cathode to grid, grid to anode and anode to
shield were 4.5, 2.2 and 1.1 cm respectively.
   The sample material was 64Zn with the abundance
99.4%. For present measurement, two samples were
used, which were evaporated on the tungsten backing.
The thickness of each sample was 266.36 µg/cm2 for
the two samples. They were back to back set on the
sample changer of ionization chamber. There was

also a tungsten film placed on the sample changer in
the gridded ionization chamber for background
measurement. A 238U sample (total weight
7.85±0.1 mg, Φ4.5 cm) was employed inside the
chamber for absolute neutron flux measurement. The
cross section of 238U(n,f) reaction was taken from
CENDL-2 library. A BF3 long counter was used as
relative neutron flux monitor.
   For the measurements at 5, 5.7, and 6.5 MeV, the
working pressure of ionization chamber were 1.2,
1.4 ,and 1.6 atm (1 atm=101325 Pa) respectively.
   The experiment was performed at the 4.5 MV
Van de Graaff accelerator of the Heavy Ion Physics,
Peking University. Monoenergetic neutrons were
produced through D(d,n) reaction with a deuteron gas
target of 2.0 cm long and 1.5 to 2.0 atm in pressure,
separated from the vacuum tube by a molybdenum
film of 5 µm in thickness. The energies of the
deuterons were 2.4, 3.0, and 3.7 MeV and the
correspondence neutron energies were 5.03±0.26 ,
5.75±0.15 and 6.5±0.20 MeV.
   The deuteron beam was about 3.0 µA during
experiment. The chamber was placed at 0 degree to
the beam line, and the distance from its cathode to the
center of the neutron source was about 38.0 cm. The
samples were attached to the cathode.
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   The measurement at each energy point include:
   (1)  Check the stability of the experiment using
Pu-α source.
   (2)  Measure the signal including background.
   (3)  Measure background using W-backing.
   (4)  Calibrate absolute neutron flux using 238U-
target.
   Total run time was about 30 to 40 h for each
neutron energy.

2  Results and Discussion
   In Fig.1 and Fig.2 are shown the two dimensional
spectra for forward and backward at 5.7 MeV
respectively. It can be seen clearly that there are two
groups of α particles.

Fig.1 The two dimensional spectra of forward alpha particles
of 64Zn(n,α) 61Ni reaction at En=5.7 MeV(Anode
Channel vs. Cathode Channel)

Fig.2 The two dimensional spectra of backward alpha particles
at En=5.7 MeV

   In Fig.3 to 5 are shown the measured angular
distributions in the laboratory system at 5.0, 5.7 and
6.5 MeV respectively. The data near 90° in Lab-
system could not be measured since interference from
thickness of target.

   Fig. 3 Angular Distribution of 64Zn(n,α)61Ni reaction at
5.0±0.26 MeV

    Fig. 4  Angular Distribution of 64Zn(n,α)61 reaction
           at 5.7±0.15 MeV

    Fig. 5 Angular Distribution for 64Zn(n,α)61 reaction at
6.5±0.20 MeV
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   Principal error of the angular distribution comes
from statistics for counts, background subtraction and
uncertainty of 0 degree line. Total error of each
datum point is about 2~5 percent.

Principal error of the cross section comes from
uncertainty of angular distribution shape, the error of
absolute neutron flux and the nuclear number of the
samples. Total error of the cross section is about 10
percent.
   From Fig.3 to 5, it can be seen that the angular
distribution in the laboratory system is obviously
backward peaked, the higher the neutron energy, the
more backward.
  The cross sections for 64Zn(n,α) 61Ni  reaction at
5.0, 5.7 and 6.5 MeV were derived from the angular
distribution in laboratory system and absolute counts
of event. They are 72.5±7.0, 72.0±7.0 and 70.8±7.0
mb at 5.00±0.26, 5.70±0.15 and 6.50±0.20 MeV
respectively:
   In Fig. 6, the result is compared with the data of
JEF (there is no this data in other evaluated data
libraries). It can be seen that our result in the energy
region from 5.0 to 6.5 MeV is 102 larger  than the
data of JEF. The cross sections should be measured at
more energy points, such as 2, 3, 4, 10, 13, 15 and 20
MeV to study the cross section change trend with
neutron energy.

Fig. 6  The cross section of 64Zn(n,α) 61Ni reaction compared
with JEF evaluated data
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【abstract】The cross sections for the 75As(n,γ) 76As reaction were measured relatively to that of
197Au in neutron energy range from 29 to1100 keV, using the activation technique. Neutrons were
produced  via the 7Li(p,n) 7Be and T(p,n) 3He reactions with a 2.5 MV Van de Graaff accelerator
at Sichuan University. The activities after irradiation were measured with a calibrated high
resolution HPGe detector. The errors of the measurements are 6.7%~7.8%. The experiment
results were compared with existing data.


