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COEBIT,BERRDOME . #%IE. MR TICE>TELD,
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MDAZHE | |4—~qr—4TFo—7

MCNP input Ludlum Model 44-2

| Aluminum case

|l —Glass (PMT)

B Lead
J | Nal(Tl) crystal, 1"¢ x 1"
J 1.1cm
1cm N

/|\ Iron

MD AEEFﬁlﬁ Source model | R-Z model

4cm Lo 1 R2 R3 R4 R5 R6 R7 R8 R9 R10

z2
z3
Z4
z5

.................... fron(2Zm¢x20cmt)

i MEARRIK.RZETIL(HRETL)ITHS,
Co-60:  (RiZ)EILhBCo-60DYIREMMBEE,
ZTDEEICHRHUBATELENNILRADBHERE I TR LTS,

Z(Ri.Z)EILERRELI-EED

E‘f%lP(RI,Zj)?b{%*L%“*L?%%*L%)o T I I(:trG()I;Jt)irwlt soulrce I

Distance: 1 cm

cocs e

Tally: pulse height A
0 02040608 1 12 1.4

pulse count ; P(Ri,Zj) Enerey (el)
A sample of pulse height
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FHP(RIZ)VEAEE LB TE B &SI TS |

D D
Vi | | Vo
: Photon 1 1
: Volume : \2 V,
: Specific activity (arbitrary unit) :
11V, 1V,
{Photon :  V, V,
: Volume : V, V,
Specific activity (arbitrary unit) :
Y2 V,/V,

......................................................

[ 1 photon/cc ] [ 1 photon/cc ]

Q(Ri.Zj) = P(Ri,Zj) V(Ri,Zj)
[Ct/(v/cc)]  [Cth] [ec]

P(Ri,Zj) : pulse count from region (Ri,Zj)
one photon / unit source cell
V(Ri,Zj) : Volume of (Ri,Zj) [cc]

Q(Ri,Zj) : pulse count from (Ri,Zj) cell
pulse counts / V(Ri,Zj) photons
source strength; photon/cc

FHP(RI,Zj)IE. 1photonds =Y DIELD
T. (Ri,Z) I OREERL T, RiR"
E#% 1photon/cclZ#R1&iL 35,

Q(Ri,Zj)(%. #RiIR5%E 1photon/cc®
(RLZ)EILDLDEHEERT S,

MDAZE (i | SHMI=FE5TH L | 1 AT B SEN
4cm ,,,,,,,,,,,,, R1 R2 R3 R4 R5 R6 R7
2cm zZ1
z2
z3
Z4
z5
i Material: Fe (2mpx20cmt)
BEEE ROXTROE, 2 Source - G0 R
=] R . % X > ) T | T —_
QR Z) r o s
Q(Total) % Eé
0.15 = el 4
BRHEHBEADEILOFENE [] R7

KRTHD, FEEAKREGEIL
EEALIRR. F5RAF
80%& 701, ERIDFDE

OO S+ —0TC t+—0 >
o
—_

B, IhERaraesEssL 0.05

1= '
(R1,21)+(R2,Z1) D154 ';
. F5#E37%

*

%‘ﬁ.']ﬁ':.‘h"ﬁ:'.".;""
Z1

*
72 Z3 74 Z5
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MDAGFAH | | B BT S, S>OBa/gHT-Y Dit# |

Activity (Ba/g)

AR, Z) = 1 V(RZ)/ k 1 /IpV(R,Z)] [(photon/k)/g]
[Ba/g] [(photon/cc) (cc) / (photon/Bq)] / [(g/cc) (cc)]

V(R,Z) : volume of (R,Z) cell
: number of photons

k : gamma-ray abundance
p : density
peEEl S-1m2 QRZ)/ZARZ)
R,Z R,Z

7 : efficiency (conversion MCNP data to Detector)

R: No. of Cylindrical Shell
Z : No. of Layer

IR RTRERRIL D [Ba/g]
TRLT. ZD#ER.

BWHEREE 4378 cpm/(Ba/g)%
Bz, COLEDRETEESE
HOBEEEFB0%THD,

R RO A

Co-60 Ludlum; 1450/10s, 0.093uCi
=145/ (0.093*37000)

[ Same geometry ]

=0.042 [cps/ Bq (at 1 cm)]

Detector No: 126143
HV: 538 V
Threshold : 25mV
WIN : OFF

= 105%

MCNP; 0.040 [cps/ Bq (at 1 cm)]

BREBREDGHETIE. n=1&01=

MDAZF{fi|  Definition of MDA

Fractional standard deviation on
RATE METER (Ref. KNOLL, p604)

Definition:
40y is a detectable level

Less than B+40; > N.D.

) ——Bked+do, (fast)
On 1 " 1200 —| -'—BkZdHlaB alow :
_—F ——Bked )
N  yRC {
e 1000 [ .
y ; countrate :
RC ; time constant r
Model-18 fast ; 1.8s | 800 - .
slow ; 10.4s : 'E
u
8 600 - -
MDA (/MR RS RE) &/ 30 0T SOV REH IR 00| J
DIELDEDAE(4og)EEERT Do
b, Bkgd+ 4o EBA =EEIZ 1\ H 55 ol
@VFIZL%O)MI%EE%@& L/T:J&_d-%)o 200 400 600 800

R ERWLE, ZORNIBIXFFELIC
FOTELS(ERXESHR) , CCTIEZOIRNIE
roLEZT-,

A%, EHDEEEHDEEDBkgd+ 40,% 7R

_d_o

Background count rate (cpm)

13
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. Definition of MDA

REBES %5 4 3 8 pn/(Ba/g)
WDA=4o,

——fast
y 0. 15 T T T I { *—slow
?n o Bhedro, (fast) g Material: Iron
p 1200 — ~* Bkedvo, (sl L / Source : Co-60
¢ ——Bked ) g
( oo (o1} ]
. b
' 1
t 800 0.05 |- -
n e a— "
u .ot
o 600 |- -
C F
0 1 AN 1 1
400 |- 4OB 2 200 300 400 \\\?00 600 700 800
.\\31 36cpm Background cdwl\t rate (cpm)
200 1 ] 1 1 1 N
200 1 600 800 4 0.031Ba/g
Background count rate (cpm)
. 4378cpm 1Baglg <—HBRHBEE
40g|X T D[Ba/glERHERE NS 136cpm  0.031 Ba/g
B9 5. (FIR1~4)
TNHMDALED, 0.1 Bg/g can be detected
MDAEF{i
RBEI %5 2 00 pn/ (Ba/e) RBEO %5 4 3 8 pn/(Ba/e)
WDA=40, ——fast WDA=4o, ——fast
y 03 T T T — = slow y 015 T T T — = slow
g Material: Iron g Material: Iron
/ Source ; Co-60 / Source ; Co-60
q q
B B
(02} - € 01} -
A A
D D
M M
0.1+ — 0.05 - -
0 1 1 1 1 1 0 1 1 1 1 1
200 300 400 500 600 700 800 200 300 400 500 600 700 800
Background count rate (cpm) Background count rate (cpm)
E B, B ATREREIE (37%F 5) £ (80%F &) I DLV TMDAZ FHEIL - #ER T
H%, BEHEF10#IZLI=54E Tl&. MDAIX0.1Bq/gl T TH 5,
ME | SE. REAETIDIE, HYEPMEBDIIATDY—_R(A—2THD

A IREBRPSVhERFHFA T TEERBEDFIETMDAZHETES.

KA RS ML HDEEL. AERE Lz REBE X — DGR/
THO=DT. H—DEEDREBREZRVSDNRFHUTEINESE X
%
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WSO D[#E . #%12]I2R T HaTl#ER

[ MR FTRERRL ]
L)1 ®ig FEX FS5TE RERE MDAGE)
% cc cpm/(Bq/g) Bq/g

% Co-60 37 402 2000 0.083
% Co-60 80 3820 4378 0.038
f7S Co-57 90 83 378 0.440
FIL= Mn-54 87 35343 5514 0.030
aVoU—k Co-60 88 78540 5568 0.030
avoUJ—k Eu-152 92 78540 3081 0.056

(GE)Bkgd=600cpm

BEE#1 0sec

(&, #%3E] SIS REE] cpm/(Ba/g)] ZHELT=,
COFHETIE., METRER T HBEZREL TS,

[8%. Co-57|LASY TlE. Ba/gdh =Y DETEEH2000cpmd LD T,
1Ba/gD BB IEBATHIEEZLND,

B REE /NI TSOURTHEDIESDEDAE (4o,) LT
&, [#X. Co-57]L T, m/MEHIRETRENY0.1Bg/gZE FE->TLY

60
hbhb, Y—_"(%L1LEB+ 407 LRISAITNIE, /MR RS
RERETHAHENZ D,

Material; concrete
Source ; Co-60

10cm R2 R3 R4 R5 R6 R7
10cm rAl
z22
Z3
Z4
25
i Material: concrete (2mpx80cmt) i Material: concrete (2mpx80cmt)
; Source @ Co-60 ; Source : Eu-152
r 0.5 T T T T r 09 T T T T
; ol : ni
0.4 - 0.4 -
o ]R3 o 1 R3
! [ R4 ! | R4
t o3} L Rof t ool T RS
u u
b b
i i
r 0.2 - - r 0.2 |
t t
n n
o 0.1 E o 0.1}
: 1 ° L
01 ik Slnn el nlielid mlainie 0 =T |- | 1
Al 72 73 74 75 Z1 72 73 74 75
88% 92%
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Material; concrete
Source ; Co-60 o

10cm O R1 R2Z R3 R4 R5 R6 R7
10cm rAl
z22
Z3
Z4
25
i Material: concrete (2mpx80cmt) i Material: concrete (2mpx80cmt)
; Source : Co-60 ; Source : Eu-152
r 0.5 T T T T r 09 T T T T
; ol : ni
0.4 - 0.4 | | -
o ]R3 o LI R3
! [ R4 ! [ | R4
t o3k LIRs| | toosl IR
u u
b b
i i
r 0.2 - - r 0.2 | -
t t
n n
o Hr - mm e —{= o O1H _
¢ I ¢
0 ST RSN SN I 0 L Lom | 1
Al 72 73 74 75 Z1 72 73 74 75
56% 67%

6o EABHRRERE
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» EEYERAEENSHEN D &S (C HiE
" EES— FEZYDELWVEROSEERR
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