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Abstract

The efficiencies of single escape and double escape peaks were calculated by using Monte
Carlo method, and compared with the measured efficiency. The efficiencies of the escape
peaks were obtained by using the measured full absorption energy peak efficiencies and the
area ratio to escape peak. For the escape peaks interfered with another v-ray peak, the pure
area were obtained by correction. The GEANT code developed by CERN was used as Monte

Carlo code. The calculated efficiencies of escape peaks almost agreed to the measurement

within 12%.

1L A2

L

1022 keV o<l b AAER XM= gokide] ZAgel o]ojA= FdAe] adm Qe
JrrllA AR 511 keV 22 G o€ (SE)# 1022 keV 2 ©]Zo|&(DE) =7} vehdth,
MeV o]7de] areiA] Gofolr= FAAol dojd stEe] FHasht e bshe] asfun

oA 7] wEell, SFAR Aol AETIAA old¥ = a0l AFF(FE) ¥ &R EobA



olg =7} FE yAnt Fo3xtH12]. olelgh olg 352 Doppler &} 2 AW WAlAe
ol e A4 8o Rl FE vasts JA4He ko] Gt v EAld Fegof 3t
13l 53] te ¥=e) (st A a9 4o TS oAt aog A goe
HAEY S olelgh Ja2 argsle] EAs7] sAe ol Ma 582 78 HeT Aok

ol ¥ &L 543 Monte Carlo AlMHE SallA 48 4 vk F42 B3l olg 9=
E & (espor pp)= FE 979 WA (Apg)¥} SE M9 WA (Ase) B DE 329 WA (Asgor pe)9l
U] (Asger pe/Are)E T-8F1L FE &E-&(ep)ld]2 F3le] (1) A o] 2A4 gt

-|—4L

P>

— A SE( oy DE) X (1>
€ SE(or DE) — A g ErE

Ted, S22 MeV oldt Bz 10 MeV ol doolM Aas Qe Ak, 4%
Abole) &L Wbl elEdtelol gt F4 T et AUATE TR Aol vl g g
= 7% g oy, 54 9L Holus il M= fitting Aol whE ghel Wso] 4sir,
fittingol w0 ARS-s)= s B4 ouls Fojalr] offrh ¥, Monte Carlo 7
2 glele] iAo thsle] TR SAE Ate] Jhgar], At si= el AdE darg s

=

YA oL wALE £ slol, BEH Aol wgH Az o,

o]0
—=

i
¥
%9,

B Az AE Monte Carlotl-2 T3l SE, DE d= &82 3¢t Monte Carlo &=
HPGe AZ7] ®Alel] ¥2 #8453 9lE GEANT 2E[5]2 Adslgth Ak d=rdxe el
2] dh=Re] AXE SNU-KAERI PGAA(Prompt Gamma Activation Analysis)’dX¢] n-type
HPGe AZ71[4]5 4o = stk <Y #HAZE71¢] dal GEANTE ©o]8-3 49 duA 4
0.06 ~ 11 MeV)9] FE 3= &8 ARXHEE E= 1.022 MeV o]’de] oUAE zh= ki)
el Al olgr M= &-8-2 ANt S5k vlask vk

2.0l ¥l2 & 3

o
AN

=2 g

°
i)
«,

BN

A¥ FE ¥4 &g tal (1) A2 o]&ste] ez st ¥4
mA e 4L HYPERMET ZEZE ©]8-39tH7].

olgt y A7t vhE fupael ok d =9 Hste A, BAAS FE ol = A
3 4= o) 2ZHHEE 3= Compton suppression spectrometerol A pair EE= =A% A¥E
A} single REox o] AHERS vauste] A @WEE 4 vk 29 1o WA ASE 54
gk S Znpd A ERA olgd s (MEE A5 WEIT Single RECAE FE
=9 gEo] SE, DE ¥ A% 7|25, pair RE A= SE, DE ¥ =5to] 7|2 TH24]. 18
A FE ¥ =91 6322 keV ¥ A= single BEo|A g LER AL glovh FE 9791 5298 keV ¥ A+
pair BEOAE Z|EEal vk wEbA] 5298 keV F o= FE 3= ¥ oz} 6322 keVe] DE

o
rlo

v



=191 5300 keV ¥ =7k P4 HC] S-S #AUE 4 vk 2¥ 20 wd FFowNH
Zpepd S W3] SE, DE ¥ =7} t2 zabde] FE, SE ¥=9) A E 4es destetart
Lol A FEy, SE1 == Zb2F SEp, DE» =29k 2H4d =0l Aok FE I ¢4 Aper,

A = A . EFRl . i
FEl  — FE2
EFR r,

2)

o} o] FE; ¥= WA (Are), 2+ FE 3= a8 (ermyerm)d S dupd WE8T), MI8I=
el AAHY SE, 9= A (Asp)2 HAAE v=9] HA(Aserren) oA FE; ¥ =] 4= A
(Arp)2 Ao 2 A,

Ay = A sm+rm)—Arg (3)

H WEHs drbdzld e 3 A WAk viE Al

g ol dse] H&S A u Avhw, olw Fe] WAL Al (3) A9 BAE o
g-3ke] A Yo WA A FE Mg AL 7 4 ok

BAbE AHER XA ojg M=o FHAE A
v 0 QA FE Sl Algehs el Aok U AZE 6760.08 keVSl Fubdell diste] mAL
g 2FEGS Tiol 5% grpd 2AEY 4 Asge) ) veblid a9 33 g2 A E- )
Al SE T DE ¥=9] WAL wagke = continuume Al A% net count®] ghow & 4 3l
= 2zt dial £ AS Fallof a7 wiEe] HAR
= PHol vk F WA PHO R Monte Carlo AlE HAolA olgd A7t FAHE eventE A
A Agste] At = dn =, FAAVT AdE= 249 AA F5 AHATE dAF AR
keVibE Atk 2708 SAld T3l £ AlFdte a8 A3

2 k3
M Mo 7E olg dme BEe 2% ol ANSi urh d FAel hpow

i)
o,
ol
%
rlo
1
>~
>
ot
>,
m
w
2
>
o,
g

n.t:[o

£o 1678 ~ 10829 keVe] olUA ddolA 'H, "N, *Cle] 4544 xdwgo
2 B vk wE3S5e) s Aldketglth. GEANT sizel i=3h HE7] v2< FE v
= a8 AXAY FZ([6]19 5 L3, Monte Carlo A4S 93] = WA H 7oA o] 4= olg

F A & 1% mlvke] Hw= At Al olg d=A event T & Fwl
A Uy Zee] W EA olg o) EES el



4. 2 7}

a7 4% FE ¥=e] tigh 2} old ¥ =e] WARE ALkete] 47 vlagk Asolty, 19
oA o't =7t vhE Ak Mol flar AAAQ AFAAS & wEs A -9-(uninterfered),
(23) 2ol oz go dzd ol 7142 BAT Z-¢(interference corrected), T2 3 =9}
Ao 9o} BAo] o]elg Z-9(interference checked), a2 & =X oML 714
o] FRIEA &+ 4-9-(unknown deviation) 5o Ul 7HA] A= 3l Th 3 1o o= <l
a &&o JIgS WAAYG AL A wEA e oy daES At s el 1A
I AES eI Unknown deviationel]l 3@ %= olg daE5L WA EAo] 42 ¢tdd

-2 BA Axe] 9= 15 ~ 25%0°|th
a9 5l HHE HARA wAgo] gt A5 A e A9-Eel ds) SE ¥=9) DE
e MANE veddh oo S48 2 o2 A AP A #AE F wETh
A o]F-2] 511 keV AW WAL O] Ge crystal2 &8 g 50| Ao AdAS Y] wliZo] WAH]
= A9 A JeERIY1,9,10]. A el uwgl ofzt FUlskE S Mol FL crystalol
JALE = b o] aouALdGE B A7 crystal®] F & vpgZo] o] Exsle] wh-g-
doA A WALH 9 EF gtEo] FolA7] wiolth
olg ¥]=9} FE ¥ =9 WAue] FE = G&[41& Fato] 3k Ao &8 SA4% Ak
< vlagk Axe 19 63} 2tk Unknown deviationoll 333l Axpe Algtbgkel izl 12% o]
2 Apolubm, ol A RAA HHE AAE FA EeAU WA E4 g S04 exr o
Fox F4H o5 AdE AL AN} S5 BT 12% o2 dAEar Uk

8}

file

1022 keV ©l’de] dUAE A ool ths] SNU-KAERI PGAA #X| ol AM4-%+= HPGe
A&7 U4 o2 SE, DE ¥=79 82 GEANTE 53| Monte Carlo WHo = AlAsta 574
it vwstdoh S4¥ A5 Fol AdEE Agel daiA ghukd WE e dANE o] 83}
st S8kt ANgke v Ad, e G BA GG A4 adE BAR A
T ool' ¥=1o] g8l B 12% olul® dASRL o], AAZ A¥FY L SAHAUS 2 u=
Atk 2 AFE FEA AL A S ek A E-A old v= &8-2 AASFAL, o
a A fupd ~AEHS B Fazts e o4 4 ok AAHA m&ghe] A
Wol Hoju ALt FeeXl 2folE Hol= old ¥=igo dlgiAs v= WA 4 3,
7F A AN sl uigk #71A9 AR Hasi

ol
o ffr Ko Ho &

!



FaEZ

M
¢

1. K. Debertin and R.G. Helmer, Gamma- and X-ray Spectrometry with Semiconductor
Detectors, pp. 243-244, North-Holland, Amsterdam (1988).

2. Z.B. Alfassi, Non-Destructive Elemental Analysis, pp. 75-77, Blackwell Science Ltd,
London, (2001).

3. G. Gilmore and ].D. Hemingway, Practical Gamma-Ray Spectroscopy, p. 136, John Wiley
& Sons, New York, (1995).

4. GM. Sun, C.S. Park and H.D Choi, J. Korean Nucl. Soc. (submitted).

o1

GEANT4 - Detector Description and Simulation Tool, Application Software Group,
Computing and Network Division, CERN Geneva, Switzerland.

C.S. Park, GM. Sun and H.D. Choi, J. Korean Nucl. Soc. (in press).

G.W. Phillips and K.W. Marlow, Nucl. Instr. and Meth. 137 (1976) 525.

R.B. Firestone, Lawrence Berkeley National Laboratory, USA, private communication.

© o N>

JR. Johnson and K.C. Mann, Nucl. Instr. and Meth. 112 (1973) 601.
10. H. Seyfarth, A.M. Hassan, B. Hrastnik, P. Gottel and W. Delang, Nucl. Instr. and Meth.
105 (1972) 301.

Table 1. List of interfered escape peaks and unknown deviation.

Case Nuclide Peak energy [keV]
ey 4508.73 SE, DE, 5533.40 DE (4508.73s + 4511.400m8)
5297.82 SE, DE, 6322.43 DE (5297.82kr + 5300.43m))
Interference
corrected 6110.84 DE, 6619.62 SE
1 (6110.84r + 6108.62sk),
5599.84(sp) + 5597.620mm)
N 2830.79 SE, DE (2319.79sr + background 2321mm)
Interference
checked B0l 4979.76 SE, DE (497976 + background 4977.80mm)
g 167828 SE, 1834.82 SE
Unknown 3531.89 SE, 729893 DE
deviation a5
Cl 2863.82 DE
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Fig. 1. Single mode and pair mode spectra of
prompt ¥-ray from melamine{CsHgNs).
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Fig. 2. Schematic diagram of interfered escape

peaks.
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Fig. 3. Measured prompt Y-ray spectrum for Ti
and simulated spectrum for 6760.08 keVvy-ray.
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Fig. 4. Measured and calculated ratios of escape
peak to full energv peak efficiency.
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Fig. 5. Measured and calculated ratios of
single escape peak to double escape peak

area.
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Fig. 6. Measured and calculated efficiencies of
single and double escape peaks.
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