


Y/ t&*&?ﬂ

6‘M ‘5...4..\.4(0 9 uS.tfd IR

Slats (lF S5 s,

) slid 5 asl oLL

ol Syl g e HLh ol 8l Cus cawlbn suiasuss g bles o1,k
#H5cige (g, 4 Am-Be (9,65

LS)-:-"-.’W:"‘-"-;)&

Local ) sliu]

Olpe (IS95 (550

A7 92 s



FoP QJ lidowly
=2

TS LE WY S UNEVRY

byl (IS 0599 sl Gyl 3 £ aled nlaiypo (F) eled o3

sl df_..aal.ltn:-‘sﬁ_‘.&)\W'J)L{MUQL‘E}‘&BJ@.L_- et dlaze gt sl 5 el L
g ol 0SS g Bl ol b Ol Cov glans 1S oS0 st AYTOF il
LITREIR/T e msli 3 o8 O S Fap o AMEBE 0y 54 aatn G5l slalis 54 o0 150
:;;defbwJ__sCJ.:y,gaf)\‘;fx;bmuwog.."..TL:J:Qb_,b(s,:w ;ﬁ.:.m),.a',-

i' (] 539 T o LYK el §) S5

O oee o 13 gy

elal u.nl.: a0 t;a'y‘.:} plg pli
L LT st

S B

py sloial olin! =Y

ohals wla gae

sy Uta bzl =¥

.7 Slatt Srgare g oo 250 i ¢ paclal ¥

N SR IRV PRI

Jil ovoxias Sl -8

d@r‘w:‘jg P yFitn sbwl

“_.'u:yn &0 ,.‘:.Fo RSV U""-‘-';J ;J‘yb PUSPU

T TR e g eliol )0
e
£lo) wled glos .:,:'r-«.zgt,{%-?j’ I 2 5 LS Sl gt 398 e oo A5 S50 ;3 0
%‘N&%’! o (g JIE pole ¥l Gy b s
R



A oo A

9ol ple 2 0)lgen g o9 anlllas g (3gal Jsaiio Syee Sl (rpnly b aS o5 5000 Glowl g,
Lblo A ST g5 cole a0 VL

Cuatme g e ozmm g 05 pleand aslol sl JJs 00355 gl cold) aisd a5 phse ol g 50y
1S 0595 IS (S sS Ay WBIASS 5 00,55 & yo (e 5l 055

Gons 6alS 5 1 Sme g ciacliae 035l L b 0l e ysl 5 olped e oyl dilos 4o 45 wiliyge ot

ploply oy



10,48 g NS

plad ) jomds (630 szred 45 e (LT e 150 GBI iz Sloxj jl il (oo czly 055
gl W)l a4 e plaglaany b g wols 13 093 alal 9550 ) jui> (nl cadaiie nl (drazs Jol e
ol asls 1) Sas JleS wiad iloy] (B g ale

uL”’“’ )YU Ghu p e QLS)L{ oRP S$2) u"‘é uL“"T alls )" ‘) 39> (5;‘)‘)‘5 %“3‘)“’ 8 ]

2old (oo plel il 00,5 @l )3 aghy sl ) (olin Sl ns &S



MU)|)§|
O yg0 40 g Mbda ooog> Olaasy s ael LG ol o Ty Jlas a5 wules =) Aol geisls
| 0094.3 ;:) ‘) QT &= ulj.i:o C"L"" )1 oolazl

Blae 4ol L cpl ggoge Gudze 51 5L (5,519 g Sliole;l clallas gl 5l 5 e (solo §ga alS



TN
3 ol 5l eslatal jolaie a4y g sl caiBs o3k sgax ;0 0ligS e ans slls 5 LU sl (95
Olsie 4y e loygsl) wsh sy estan jsk Wb bl Clide 5 (a5 cano
Orizen g o] 4 iy 656ST 5 S5l olal Lol wileads wi3lis (55 deda (n e
sl 3ol 5o 1y o 5l esliul aens 5 ()l SIS laanze g kel 5 el sla SIS
S8 e 355 slaanir WBISE gt slo 55T, (ol mlin 0155l el 035 (Koo
odd oy slagyg g el 0035 ooliinl Am-Be o (9595 deir (nSml) 5l g) G @i 5o

Sloggyg ileasS jolie 4wl (oo o -V) MeV ojls o il slasspl shls ania cnl
Db oo ool deiiz BlLbl jo oS aiS oole 3l e slaygie L ialEl g Sl e
Slysyg L dnsle 5 (glwand 4 MCONP o Siige by, p (sime oS oolatnl b Gadxd ol 5o
5 clie BULS WIS Cglgs 45 5 Cansl 0 iy cilise (glooaiiSaiS b Am-Be andz 0 S,
599381 5 G sl 00 Slgiig daiizr ol (Sl slagys s 3l eoliu] Caz o] dige culs
el 48,5 18 )2 9590 (Gl Slagg s )L p detar 4y 0aiiS 2SS 5 el Slge 5l slaY
iy 15 ol5a 5 Sasslye sl ol (e, i &1 polite & conlin (s 5Lalili Clei o
el ol plowl goleiinn 2l oS sl 095

Sy50 Il dain clm oanSaS Gl 55,5 Awain 5 solinal ks ol slaazil Lol
Al 5o Heizmed 9l g ie LD Gl 4 e Wl oo iy Slaiegh ST )0 eolil
g 0ol 5l eolaiul aas co ylid all Lol Gl saiSaS (p yis Gleie 4 8L g jlwans

oS Ol I8 s g asl anils Sl by pe )L (g9, sude Sl Wilgs oo aiiS aSS

Sl S0 ead adei sllS yuile, PBlas 4y gl 50 blas Ol g anslde 4 50 LG 00008

B



QLS (o0 )8 deir g0y (B e J1aS ol Se g dedir leolaiul 050 Slge o g 59

ol 00l wlof ICRU o; )\ oolawl l.:

Cualed 4 porh p iz )00 125 5 0alil e Ble Vgl B 8l 05 & jpar (aled aes
sk 5 ICRU o5 55 (558 55 Gials cu yiasils ¥) culied 4y bl Toasme ¢ e il VY
Ol a4 yetle V¥ oculs 4 ps 8 ST Coles 50 5 e 50 (Sl o Gl plajen
odalin b (5lo dued a2l 0 (e 090 (o0 gty el B le Gudod Slaal b &S ui S
255 Cabo Gl plgie @y aS andlo ) lade o piien yie Sle ¥ (JIF alols o ], Lo 0y ,5

o on ooy w58 Ollear ) H3s s iSlam b el )3 a5 glaigas ols )8 Jxe g

:‘5..&.*.15“ <lols

Am-Be 55[.&.’ 50”4&5 609).’9.; M 5‘5”)‘)’ 05)-’9-;



1ol bl 51 yFiume Yo Connd

1- H Basiri and H Tavakoli-Anbaran, Journal of Physics: Conference series, Investigation
of some possible changes in Am-Be neutron source configuration in order to increase the

thermal neutron flux using Monte Carlo code, 2017
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Abstract

The neutron is an unstable particle with a short half-life of about eleven minutes and should
be artificially produced for use in industry, medicine, and research. Nuclear reactors are
known as the most important neutron source, but their huge dimensions and the high
technology involved, the safety and security concerns, and the costly maintenance and repair,
have made it impossible to use in many ways. (a,n) sources are an approporiate alternative
to fission nuclear reactors. In this study, the most commonly used neutron source, Am-Be,
has been used. The neutrons produced from this source have different energies in the 0-11
MeV range. In order to slow down non-thermal neutrons and increase the flux of thermal

neutrons, a moderator is used around the source.

In this study, Am-Be neutron source in different moderators was simulated by use of MCNP
Monte Carlo code and the best moderator and its optimized thickness for using thermal
neutrons has been proposed. Then the effect of adding a reflector and neutron multiplier
material to the source has been investigated. finally, appropriate sheilding for the final
configuration was studied in order to minimize biological damage when working with the

neutron source.

The performed simulations indicated that using a spherical moderator instead of common
cylindrical moderators can lead to an increase in thermal neutron flux. Among the different
moderators, paraffin produced the highest flux of thermal neutrons. Moreover, beryllium was
established as the best neutron reflector and multiplier to increase the thermal flux of an
Am- Be neutrons source. After all, the most suitable shield to have the minimum equivalent

dose in an ICRU sphere was proposed.

The final proposed configuration includes a paraffin sphere of radius 7 cm, beryllium with
the thickness of 23 cm and again paraffin with a thickness of 31 cm and Kennetium alloy
with a thickness of 7 cm. The thermal neutron flux in a distance between 4 to 7 cm is

maximum.

Key Words: Thermal neutron, Neutron source, Moderator, Shielding, Am-Be
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