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ABSTRACT

In this paper, we performed a evaluation for angular and energy dependence of military radiation detector
PDR-1K. Its measuring range is divided into two section, low and high, and each range has a GM tube separately
owing to broad scale. We observed a change in relative angular reactivity within 0.928 ~ 1.188 in low range and
within 0.743 ~ 1.000 in high range from -90° to +90°. The evaluation for energy dependence appeared a relative
reactivity within 0.892 ~ 1.000 above 83 keV. This means PDR-1K isn't possible to use below 83 keV of radiation
energy. It is possible to provide response information to user and to increase reliability of radiation measurement
through this paper.

Key Words : X/Gamma Surveymeter(®]Z~/74m}x| ¥ o] 1] E]), Angular Dependence(*33F ©]<¥=4J), Energy Dependence(®ll
A 2]¥A), Radiation Measurement(*4AHA AlZ)

1. M2 B7h 3 glek Aol Hate] MuEE Gugon
AT FANE WA E ASe] G B

AT PPl U s 62504 Aol mobAm qTTL TWIER AIF Frie
A55E A S AFHl 958 FEoE WA AS7) PDRIKE W wistel ST 43

of tiulate] &8sk Ack
* Corresponding author, E-mail: rimbi@inje.ac kr TARE AR Z157] PDR-IKE 352 ALY
Copyright (©) The Korea Institute of Military Science and Technology E2S ALE3E Y, Al Foll div)ske] JigdElr] )

300/ A E 71488 ) A20E A232017E 4Y)



TAHE WALA A5 7] PDR-IK HHSE 7

ol el Al dnbAl AP el ARg-sh=
A7l vl WS 1 uGy/h ~ 1,000 cGy/he] Avpd
=4 HelE iwo}ﬂ Atk WA EA FEAY &
FEo] odEE A JHRle] Fiste] <14,
] o ZA}EP AP S A5t Akt
A AR IS ARAA A
}—ctﬂ Aol itk
gk AwkA el MAMAAIS 7] WA
FEel oA E WA
o] oEake] WhE 7t
545 7R, JAW?#I:HA e
A

dnrxood e |
18 o &

o

[

o 2

2, off

OH

121

[
B
ii%
Oll

=5
A7} wg)
v BAS WgolEAdoltaL s PARTARA S 4
Aol wet AAR7F Wskshe 54 ouA| &4
o= Aeojgitt

WA ST s A= vhde AR
we} AZ7]e] AAlgte] WalslE 54 wiEol 1AEA
SS RS-G-1.3(1999)2] Safety Series TFAIE A7 <o) A
= Agsta GAM EA7)e FANE, A71H AE
2 ds B7HE mAgste ot om A _FoR
A AP S78716] g A ié%ﬁl% =74
o2 Algsta Pl wule] A9 IEC 60846 KS
A IEC 6084607 |galofl BP/\}@_?XQJ]/] 2 o
A7INE BrPlEs dRAarA o R AAlste] B
F 9 oA EAS xS thket ARE ALEA)
oNA Algates At g

T3 FARES T w7 Tl #I
wE el Q FARS: ISOAEC 170258 =A%
= gzga}gjl:]_. o] ﬁhﬁ,] 24 S wko zqg]ﬂ /\]_/K
ofF nA7|Fo] AREStE o2zl AulolnE i

A -}[5]‘:, hﬂ—}\].}\—] 7<1 P/\]./K-] H) 7'1L7‘<j_1_1]:_’ 7;“___' ]e

Lgl:mlm

-

AFe WAL A o PAREESE
ARA AR QNS Gl A Agete] Fae)
SAY A 28 QoI WA WE BEAS T
o3t stagt e,

PDR-1K(Fig. 1) tito = wakelz=As w7hst
EFEAE 18004 AT 71F0 weh Fulsha
o AsgEY duX BEE dEhs Yo d%
EFEAQoR Agagt EFAAL ARG

o Aol

(COMERCERjit, DIR-101)°l] W& ste] H
215 ARgste] 22 7hedtES Al Akekgi
g, YA, e deeR Azt 120 1575
ARgste] Ak AAE ApAsla, WAMD ARG o
S

ALk, Fanl w4, e 57w Aol Ax
T 55 Agdd FAsAN SA I A7 S
Ikt 71 A& (Air kerma rate)> FRFARY
o] i wg Ao met o] xS o] &5t
Ui om SAsar o] s ks WUk
7l g R ARl

PDR-1K+= Xh%%ﬁ 1@%@ Z}zko] GM TubeZ
1 uGy/h ~ 1 cGyhE AF
3}3’_, Lnﬁ GM Tubet 1 ¢Gy/h ~ 1000 cGy/h ¢
£ SA%tt waA A aRE 5838 479 GM
£ AAI5k3IH PDR-1KS] al

S TALE 7| 4288 7] 4207 Al2E(20179 49) /301



A . HE Y
Table 1. Calibration range and point of PDR-1K
Calibration range Calibration point
0 ~ 34.8 uGy/h 20 uGy’h
34.8 ~ 870 uGy/h 400 uGy/h
870 uGy/h ~ 0.87 c¢Gy/h 0.4 cGy/h
0.87 ~ 8.7 ¢cGy/h 4 ¢Gy/h
8.7 ~ 87 c¢Gy/h 40 cGy/h
87 ~ 696 cGy/h 300 cGy/h
696 ~ 1044 ¢Gy/h 800 cGy/h
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Fig. 2. Rate of response at low range
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Table 2. Result of response of angle at low range

Angle of radiaion beam Air kerma rate Reading Response Normalized Response
- 90° 384.6 uGy/h 0.961 0.928
- 45° 417.0 uGy/h 1.042 1.006
0° 400 uGy/h 414.4 uGy/h 1.036 1.000
45° 467.2 uGy/h 1,168 1.127
90° 492.4 uGy/h 1.231 1.188

Table 3. Result of response of angle at high range

Angle of radiaion beam Air kerma rate Reading Response Normalized Response
- 90° 3.955 cGy/h 0.989 0.948
- 45° 3.959 cGy/h 0.990 0.949
0° 4 ¢Gy/h 4.171 cGy/ 1.043 1.000
45° 3.666 cGy/h 0.917 0.879
90° 3.100 cGy/h 0.775 0.743
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Fig. 3. Rate of response at high range
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Table 4. Result of response of low energy(Narrow spectrum)

Tube potential Mean energy Air kerma rate Reading Normalized Response
60 kV 48 keV 30.86 mGy/h - -
80 kV 65 keV 18.33 mGy/h 7.586 mGy/h 0.414
100 kV 83 keV 7.950 mGy/h 7.081 mGy/h 0.892
120 kV 100 keV 9.500 mGy/h 9.202 mGy/h 0.970
150 kV 118 keV 63.45 mGy/h 57.28 mGy/h 0.904
7 662 keV 40.00 mGy/h 39.95 mGy/h 1.000
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