-214 . IMP & HIRFL Annual Report 2022

0.20 - 0.0030
——1S08529-1 standard>**Cf neutron spectrum —Default spectrum (0 m)
—— Experimental spectrum Expcrimental spectrum(1 614
0.0025}+
> A5
& 0.15 53
£ £+ 0.0020
B g
E —_—
25 ooy 85 0.0015
28 9
52 g2
85 5 & 00010
£m 0.05- =3
] s
= [ 0.0005
0.00F 0.0000F
107 10 105 10 10° 102 10 10° 10 10°*10710°10°10#10°10210~" 10° 10" 10%> 10°
Neutron energy/MeV Neutron energy /MeV
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6 - 19 Excitation Functions for Fast-neutron Induced Reactions
on Zinc

Liu Bingyan, Tian Guoyu, Han Rui, Shi Fudong, Sun Hui, Zhang Zekun and Chen Zhigiang

Zinc is important in reactor to decrease the radiation fields and primary water stress corrosion cracking!!l.

Alpha detector (a) 10%¢

§'Cu “"Zn Cooling time: 37.0h  (b)
Measurement time: 5.6 h

bSZn

\

10°

Deuterium beam//l TiT target \
\ l ! = ol
—) \ EETEES o i @] 3
BN 10}
" 17 K F
\\._ __——’/ Pl S
B . Sample 0 200 400 600 800 1000 1200 1400 1600 1800 2000
e—
Energy/keV
8
&4Cu ¢ Van loef 1961
E a “Cu (©) 7t % Nesaraja 1999 / ()
Lo A Shimizu 2004
v *"Zu 6F v Furuta 2008
10°F ® “Zn o + Bhike 2009
o EE 5t @ This work
| C 5 — CENDL-3.2
R 5 4F - ENDF/B-VIILO
z if @ JENDL-5
S 2 BROND-3.1
< 102!". ..... 8401410t A4 Py 8 3F .. . JEFF-3.3
; -+ TALYS-1.96 (Default)
2F ~ “TALYS-1.96 (Adjust), .~
A 1 ' =
0 10 20 30 40 50 60 70 80 90 100 O™ ¢ % 10 12 14 1618 20
Cooling time/d Neutron energy/MeV

Fig. 1  (color online) Schematic view of the experimental setup (a), Typical v-ray spectra of irradiated Zn sample (b), ac-

tivities of measured radionuclides with different cooling time (c) and excitation function of the 112Sn(n, x)*1In reaction (d).
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Therapeutic radionuclides **Cu and %"Cu can be potentially produced by neutron induced reactions on zinc. Light
charged particles produced via neutron induced reactions can lead to material damage of reactor and accelerator.
Besides, radioactive nuclei also bring in radiation protection problems for equipment maintenance. Therefore,
accurate and precise cross sections of neutron induced reactions on zinc are essential for further development of
nuclear technologies.

In this work, cross sections of neutron induced reactions on natural zinc were measured by using the activation
technique at 14.0 MeV neutron energy. The neutrons were produced via the *H(d, n)*He reaction. Neutron energy
in the irradiation was determined by the cross section ratio of °°Zr(n, 2n)*Zr and **Nb(n, 2n)°>™Nb reactions!®.
The neutron flux was determined via the *Nb(n,2n)??™Nb and 2" Al(n, a)?**Na reactions. After the irradiation, the
activation of zinc target was measured several times with a lead shielded HPGe detector over a period of three
months. Then, the activation cross section was determined by using the activation formula. Our experimental data
illustrated satisfactory agreement with most of the available literature data. The reliability of evaluated nuclear data
from the CENDL-3.2, ENDF/B-VIIIL.0, JENDL-5, BROND-3.1 and JEFF-3.3 libraries were checked by comparing
with experimental data. Besides, these reactions were calculated by using the TALYS-1.95 code with adjusted
nuclear model parameters.
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