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The contamination control has been carried out by alpha-ray measurement in facilities where handling 

plutonium like the MOX fuel manufacturing facility and the reprocessing facility, etc. In case of alpha-ray 

measurement, it is necessary to consider the influence of radon progeny that is natural radionuclide. The 

influence of radon progeny has been decreased by pulse height discrimination technique using the 

semiconductor detector as needed. However, the semiconductor detector has potentially significant 

problems such as the durability and noise immunity. Therefore the accuracy of pulse height discrimination 

by the ZnS(Ag) scintillation detector was confirmed as alternative to the semiconductor detector. 

This report shows the accuracy of pulse height discrimination technique using the ZnS(Ag) scintillation 

detector and evaluates the adaptability to contamination control equipments. 
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 ZnS *
1
 *

2
ZnS *

3
 *

4

HE-40T  62  70  56  68  

 87  97  75  97  

 

*1 ZnS 5 m ZnS 10 mg cm-2  

3mm 0.58 mg cm-2 

*2 3mm 

*3 ZnS ZnS 10 mg cm-2  

5mm 1.8 mg cm-2 

*4 5mm 
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HE-40T

 

81  

62  

78  

56  

 
26  

36  

20  
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5.8 LLD

 

 

5.5  
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3 mg cm
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JIS

MOX
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Cs MOX
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Am 5.6 JIS Z 4329-2004

 

 
 

 

  

 
2

137
Cs

10 Gy/h

 

 25  
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1  
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5.9
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5.7 JIS Z 

4329-2004  

 

  

A 

 

B 

 

B-A A 100 

 

 
1100 min

-1
 1100 min
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LLD  *
1
  *

2
 

252
Cf

 *
3
 

11 ch 37  61  205 min
-1

 

18 ch 34  65  80 min
-1

 

25 ch 26  72  48 min
-1

 

30 ch 17  78  44 min
-1
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6.  
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HE-40T  

241
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0.25 mg cm
-2

 
68  

73 
*3 

88  37.0  

0.58 mg cm
-2 *1

 62  87  35.4  
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 67  87  28.9  

1.66 mg cm
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 73  90  17.6  
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10mg cm-2 
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5 m  10 m  
ZnS  

HE-40T   HE-40T   

10 mg cm
-2

 62  87  57  86  

15 mg cm
-2

 58  88  57  84  

20 mg cm
-2

 61  89  58  85  

25 mg cm
-2

 64  89  57  85  

30 mg cm
-2

 68  89  59  84  

 
ZnS 10 m

5 m  
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7.  

 

ZnS

JIS  
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7.1  

 

 

   

* 62 69  56 63  

 

ZnS 10mg cm-2 
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3mm 

 

ZnS 10mg cm-2 

 

5mm 

* HE-40T HE-40TA  
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1024 10-1 d

1021 10-2 c

1018 10-3 m

1015 10-6 µ

1012 10-9 n

109 10-12 p

106 10-15 f

103 10-18 a

102 10-21 z

101 da 10-24 y

SI 

SI 

min 1 min=60s

h 1h =60 min=3600 s

d 1 d=24 h=86 400 s

° 1°=( /180) rad

’ 1’=(1/60)°=( /10800) rad

” 1”=(1/60)’=( /648000) rad

ha 1ha=1hm2=104m2

L l 1L=11=1dm3=103cm3=10-3m3

t 1t=103 kg

SI SI

SI 

eV 1eV=1.602 176 53(14)×10-19J

Da 1Da=1.660 538 86(28)×10-27kg

u 1u=1 Da

ua 1ua=1.495 978 706 91(6)×1011m

SI SI SI

SI 

Ci 1 Ci=3.7×1010Bq

R 1 R = 2.58×10-4C/kg

rad 1 rad=1cGy=10-2Gy

rem 1 rem=1 cSv=10-2Sv

1 =1 nT=10-9T

1 =1 fm=10-15m

1  = 200 mg = 2×10-4kg

Torr 1 Torr = (101 325/760) Pa

atm 1 atm = 101 325 Pa

1cal=4.1858J 15 4.1868J

IT 4.184J

µ  1 µ =1µm=10-6m

10 SI

cal

(a)SI

(b)
rad sr

(c) sr
(d)
(e)

 
(f) activity referred to a radionuclide ”radioactivity”
(g) PV,2002,70,205 CIPM 2 CI-2002

CGS SI  
  

a amount concentration

substance concentration

SI 

Pa s m-1 kg s-1

N m m2 kg s-2

N/m kg s-2

rad/s m m-1 s-1=s-1

rad/s2 m m-1 s-2=s-2

, W/m2 kg s-3

, J/K m2 kg s-2 K-1

J/(kg K) m2 s-2 K-1

J/kg m2 s-2

W/(m K) m kg s-3 K-1

J/m3 m-1 kg s-2

V/m m kg s-3 A-1

C/m3 m-3 sA
C/m2 m-2 sA
C/m2 m-2 sA
F/m m-3 kg-1 s4 A2

H/m m kg s-2 A-2

J/mol m2 kg s-2 mol-1

, J/(mol K) m2 kg s-2 K-1 mol-1

C/kg kg-1 sA
Gy/s m2 s-3

W/sr m4 m-2 kg s-3=m2 kg s-3

W/(m2 sr) m2 m-2 kg s-3=kg s-3

kat/m3 m-3 s-1 mol

SI
SI 

m2

m3

m/s
m/s2

m-1

kg/m3

kg/m2

m3/kg

A/m2

A/m
(a) mol/m3

kg/m3

cd/m2

(b) 1
(b) 1

SI 
SI

SI SI

( ) rad 1 m/m
( ) sr(c) 1 m2/m2

Hz s-1

N m kg s-2

, Pa N/m2 m-1 kg s-2

, , J N m m2 kg s-2

W J/s m2 kg s-3

, C s A
, V W/A m2 kg s-3 A-1

F C/V m-2 kg-1 s4 A2

V/A m2 kg s-3 A-2

S A/V m-2 kg-1 s3 A2

Wb Vs m2 kg s-2 A-1

T Wb/m2 kg s-2 A-1

H Wb/A m2 kg s-2 A-2

( ) K
lm cd sr(c) cd
lx lm/m2 m-2 cd
Bq s-1

, ,
Gy J/kg m2 s-2

, , 
, 

Sv J/kg m2 s-2

kat s-1 mol

SI
SI 

SI 

bar bar=0.1MPa=100kPa=105Pa

mmHg 1mmHg=133.322Pa

=0.1nm=100pm=10-10m

M=1852m

b b=100fm2=(10-12cm)2=10-28m2

kn kn=(1852/3600)m/s

Np

  

dB       

SI SI

m

kg

s

A

K

mol

cd

SI 
SI 

SI 

erg 1 erg=10-7 J

dyn 1 dyn=10-5N

P 1 P=1 dyn s cm-2=0.1Pa s

St 1 St =1cm2 s-1=10-4m2 s-1

sb 1 sb =1cd cm-2=104cd m-2

ph 1 ph=1cd sr cm-2 104lx

Gal 1 Gal =1cm s-2=10-2ms-2

Mx 1 Mx = 1G cm2=10-8Wb

G 1 G =1Mx cm-2 =10-4T

Oe 1 Oe   (103/4 )A m-1

CGS
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