Project Code : MGR5280165

(alassns)

Project Title : Light-ion production in the interaction of 175 MeV neutrons with oxygen
(Talasin1y) AntesiwatuvasmafineymauniidszgluduaIiionszwing

TIATOUNRIN® 175 audLANATaUIIAYIiNUaanTLa%

Investigator :  He.AT. gANTAL AWITIH

A o Ao a a € Y & a & a v A |
(TaKNIY) mmmﬂaﬂmmmaqmam AL INENIFAS N InenaeLTeslna
E-mail Address : udomrat@fnrf.science.cmu.ac.th

Project Period : 16 fiu1ay 2552 S50l 16 woednuu 2554

Gz lasinig)
UNANED

v a s { Q’ J ~ e
anwanlalunisdszgndduiiiasaunaanugs (20 Mev) Midnduludagiu
FududaslddayaninaseslJisonnmierindioiiiaseunidqmnings 15w dosimetry
a u = a a 6 o [ v A
zauanugivaaatasdumdisduazluaimea [1] M wzidioig [2-4] Haves

single-event  lu8Laansafing [5,6] TINDININAANRINUAILARLTUAZ AT transmutation

=

o A A o o [l a v ) v 6 1 1 n:? va
29MnTIE  [7,8] Tedaudnduadnabefizdasianudilamadszgndens g inaalwa
a X A o ° ' o A o A ¥ ~ A A A
S9N NN TAN WA TUNINTZNLTIRUAZHANTENUNITIF L ad9dUs=AnTaw &9
o @ A A A (3 a A LK% A v 6
fangdndiznanil fa mznasssiassunalilddayafiasudiuauyninnmgasaa
trwssnuunuazdulyldlditasnndasdmidsauunninouaziunuumeana aiiuis
Jududasardanisdiuimrainianszdsuasd Jiseiaedosdrsuuudiaasnidae

' < ° M & o 4 | @ ' o 9 o o & o A
athslafiaunamadiwini ldinazduegiuudazuuuiiaedild dsiunnasasinaiy
FNTUUNIIOUWTWNAINWRERILTUTU benchmark TWALM IS WIBMT N 1]

7l neutron beam facility 28381 INeNaey Uppsala dszineaslian Adiasauni
WRITUNILALT (quasi-monoenergetic) NULNBTIWIINUFIIUAL 175 MeV WiduTITzUL
= Qs ‘d v v o 1 1
#1310 MEDLEY @udsznaudiondadlnanssad d1uiu 8 ga 1sluguasmenig molug

Ujfisongyaima  nasdlnanssaiudazgadszneudis  wadamanadahuuy - Silicon

v @ '
A

Surface barrier 2 WlauazwInanTSasuasnuudigonlalalad (Csl) Nk talwaansaia

[
o o o

Tutswasnuigannuwneiduldlddnd Adududeddsviufounsfaasinia (9] las



WS U ABURUNINAReINTIIWE I 96 MeV fae [10] lasidowiata AE sufigasni
aunwndin 1000 um SSBDs Wiwdzanuiu/ia E Mduanuenaundu 100 mm use
\durgudna1e 50 mm  wnefla AE -E Qn‘lﬁﬁas:q%ﬁ@agl,mmmﬁﬂs:a;‘ laufl cutoff
energies NTHNSINWEWINT 2.5 MeV dmsuldsaamn uaz 4.0 MeV & msuaan ia;gaﬁ
"L@Tmﬁ%%mﬁ]zgﬂLﬂ%ﬂULﬁmuﬁuw”uﬁﬂ”u elastic np scattering @slZ3aannsasinanysaii
20°. mﬂnm%“wwé“amugnfmﬁqwmaaaﬁiwmu 8 4y daud 20° F9 160° fiaz 20° Tussuil
ﬁ]:LLa@a’lﬁLﬁumzmuﬂwﬁT@Lﬁuua:‘imsw:ﬁﬁagaﬂ%%m 1AUNANINARBIANATOFLTATH
vaimafinaymadlse (p, d, t, *He uaz o) é’n%%’uaaﬂs‘fmuﬁgnmﬁmﬁﬂmﬁamau
Wasnw 175 Sudianasanhan shanlfidSoudsoiumdwagduuud jimiaedes
lwdmasf nylensideyaszidelydmnitlasneuuas *He G9dasrmIsauifisy
WAIINUEIRILIIaR TS asnanuudiGanlalalas (Csl) wazmsdwislnadnsunmsun

lumsgayiRsranasnuuazaumaludathy jisen

#1wan : double-differential cross sections, light-ion production, 175 MeV



Abstract

The growing interest in applications involving high-energy neutrons (E>20 MeV)
requires high-quality experimental data on neutron-induced reactions. Examples are
dosimetry at commercial aircraft altitudes and in space [1], radiation treatment of cancer [2-4],
single-event effects in electronics [5,6], and energy production and transmutation of nuclear
waste [7,8]. For all these applications, a better understanding of neutron interactions is
essential for calculations of neutron transport and radiation effects. It should be emphasized
that for these applications, it is beyond reasonable efforts to provide complete data sets.
Instead, the nuclear data needed for a better understanding must come to a very large extent
from nuclear scattering and reaction model calculations, which all depend heavily on nuclear
models. These, in turn, are benchmarked by experimental nuclear reaction cross-section

data.

At the new Uppsala neutron beam facility, the available energy range of quasi
mono-energetic neutron beams is extended up to 175 MeV. The detector setup used in
MEDLEY consists of eight so-called telescopes mounted at different angles inside an
evacuated reaction chamber. Each of the telescopes consists of two fully depleted AE silicon
surface barrier detectors (SSBD) and a CslI(Tl) crystal. In order to make measurements at this
higher neutron energy possible, some upgrades in the detector setup [9] compared to the
campaign at 96 MeV [10] were applied. Accordingly, the second AE detectors have been
replaced by 1000 um thick SSBDs as well as the size of the crystals used as E detectors was
increased to a total length of 100 mm and a diameter of 50 mm. The AE -E technique is used
to identify the light ions, and cutoff energies as low as 2.5 MeV for protons and 4.0 MeV for
alpha particles are achieved. The data are normalised relative to elastic np scattering
measured in one of the telescopes at 20 degrees. Energy spectra have been measured at
eight laboratory angles from 20° to 160° in steps of 20°. Procedures for data taking and data
reduction are presented. Experimental Double-differential cross sections for light-ion (p, d
and o) production in oxygen induced by 175 MeV neutrons are compared to theoretical
reaction model calculations. Data analysis should be extended to tritons and 3He particles,
this requires calibration of Csl(Tl) scintillators for these particles, new calculations of the

energy loss and thick target correction.
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