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14,8 MeV Neutron Induced Fission Studies of

2395, 2L+oPu’ 2ty 242Pu' by, 2k,

Naeem A. Khan, Hameed A, Khan, K. Gul, M. Anwar,
G. Hussain, R.A. Akbar, A. Waheed and M. Saleem Sheikh

Muscovite mica track detectors have been employed for measurements
of (a) fission cross-sections, (b) the angular anisotropy of the fission
fragments induced by 14.8 MeV neutrons. A new approach has been attempted
to extract the above mentioned angular distribution information from experi-
ments carried out in Q2J[- geometry instead of the conventional vacuum
chamber measurements. The cross-sections and the anisotropy results are
found to be in close agreement with those theoretically predicted or reported
earlier. Some of the results are shown in table I. Other results ané
details are being published in a special issue of Nuclear Instruments and

Methods on Nuclear Track Detectors to appear in June-July 1980.

Table I
Fission cross-sections of 21+oPu, 241Pu, 2h2Pu,
244Pu and 2MAm for 14.8 MeV neutrons.
*
Target  Number of Cross-sections (barn)
g Tracks Present Work Previous Work
Pu-240 171+3/Cm2 2,06 + 0.21 2.27 + 0.07 White and Wagner (1)
2.40 + 0.30 Kazarinova et al (2)
Pu-241  1350/Cm° 1.84 + 0.19 2.43 + 0.08  White and Wagner (1)
2.05 + 0.1 Kazarinova et al (2)
Pu-242  1843/Cm° 1.37 + 0.14
Pu-2bl  41k/Cn° 0.91 + 0.09
2k 2 -
Am 1061/Cm 3.68 + 0.8 2.59 + 0.15 Kazarinova et al (2)

2.35 + 0.15 Protapopov et al (3)

* The present cross-sections have been determined relaﬁ%ve to the fission
cross~section of Pu 239 which was taken as 2.52 barn'/,
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Double Differential Neutron Scattering Cross-Sections

of Carbon, Aluminium and Iron for 14.7 MeV Meutrons

K. Gul, M. Anwar, M, Ahmad, M. Saleem Sheikh and

Naeem A. Khan

Measurements of neutron emission cross-sections for 14 MeV neutrons

are of interest for fusion technology1). Extensive measurements have been
reported by Hermsdorf et alz). Similar measurements with better energy
3) L)

resolutions have been reported by Kammerdiener”’, Iwasaki et al ’, and

Beyerle et als). Significant disagreement has been reported between the

results of experiments and NEDF/B-Vé).

In the present work neutron emission cross-sections of C, Al and
Fe have been measured for 14.7 MeV neutrons at 11 angles between 30 and
1300 for energy range 3-14 MeV. The enerpies of neutrons have been measures
by the time-of-flight technique based on associated particle method. The
data is still in process of analysis. Some typical results are shown in

Table I and Table II.
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Table I

Double differential scattering cross-sections of Carbon at

90° in C.M. System for 14.7 MeV incident neutron energy

2 2

E%g&(ﬁb/Sr-MeV) Stft?::gzal E_(MeV) E%é%émb/Sr-MeV) Stft?::gzal
4,06 5 4.15 2.11

4,02 4,20 2.23

4,19 4,25 2.10

4,02 k.30 2.00

3.53 L, 35 2,01

3.57 k. 4o 1.92

3.6k L. b4s 1.93

3.63 5.0 1.80 22
3.21 5¢1 0.981

3.18 5.2 1,09

3.00 14 5.3 1.06

2.82 5.4 1.51

2.45 5.5 1.69 15
2.47 5.6 1.79

2.58 5.7 1.65

2.65 5.8 1.52

2.68 5.9 1.21

2.29 6.0 0.88 28
2.18 6.1 0.86

2.05 6.2 0.963

2.51 6.3 1.17

2.81 6.4 1.21

2420 ' 6.5 1.29
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2
A b/Sr-MeV) % Error

dEdgv Statistical
2.52

2.20

2.16

2.03

2.09 8
1.94

1.91

1.70

1.67 8
1.83

2.02

2.33

2.69

3.02

L,3

5.7 3
6.76

777

8.1

9.56

9.01 2
9.12

8.94

8.72

7.10




2 2
a0 a6
E_(MeV) —===(mb/Sr-MeV) % Error E (MeV) —m==—=(mb/Sr-MeV) % Error
n dEd4), Statistical n dEdsy Statistical
13,00  7.39 2 13.8 4,26
13.2 6.91 14,0 2.99 5
134 5.30 .2 2.79

13,6 4,74 14,4 2.41
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