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Abstract - In this paper, we have developed a
high-sensitivity SNRD(Semiconductor Nuclear
Radiation Detector) using silicon PIN photodiode. The
SNRD is constructed with silicon PIN
photodiode(S3590-05),  preamplifier and  shaping
amplifier. To show the effectiveness of SNRD, nuclear
radiation experiments are conducted with 7 -ray
Ba-133, Cs-137 and Co-60. The SNRD is different in
characteristics of the energy spectrum to scintillation
detectors. However, the SNRD have a good linearity
on 7-ray energy and activity. The results of this
paper can be applied to electronic personal dosimeter.

1. B

ANE IE AFAE dFHo2 IF7HAQA PAHA W
3 AYAA A7 B¢ AYY AF HAFE HY
HEatA A% QY HEFY ooy woAg &
sted a2 EFo] glen, & AWUE MFL FHE
£ Ax 874 Axle JFRE, §5 2 A T4
)l He 493 A FA(Thermoluminescence
Dosimeter : TLD)7} A}&H 3 9lo}, 18]3, o]9 B X
Aol AH2A FAMY 7 HEZ G BA37] H4F &
B7s, € JEZEE F4 59 7FE R XA AP
A (Pocket Dosimeter)7} Lth.

A 2428 AAVNEY wAL #73 I FFo]
Ay L& AHAS ZE tF AF FAY &8, %
F 2 oA 29AY3E ol FEHAG. oy V&L WAt
A AE7ldE 850 AZE FFHA JE A=A
(¢]8 EPD(Electronic Personal Dosimeter)2} 3 3H 9
F&Eo] N5 EE U ol WMAMK HE HP, AF
£ 2 3 AZ ArVs B oyt 297 YA 2
7o) FA7%Fel E3E ATD(1I(7).

EPDe] WAIY HZ A2x2F GM AFHGM
Counter)® A& FEr}o]Q =(Silicon Photodiode)7}
AHEE T glen 23, A LAY € 3 Age] "R
Qo= Ayorw Fz AYUEZ XTEUCREY ARHT
ATH(2].

X-A EE y-48 AYE TEYoleze 22
=4 AEFLAAN HAF  FAEE 4 U=z
(Nanoseconds)®] #2 Z& 7}z gk A3 H A (Weak
Charge Pulse)’} @tA3HAl ©t}. o] A3e 3 dHydA~
Az o)y, vl kg ANz Ui I3 AwH, d¥HL 3
59 FA2 wEA AE2A X ZE7
(Preamplifier) ¥ 4% % %7)(Shaping Amplifier)s} 7@
o] oj¥h(3](4).

B AFgaE AN AEAR F AEE XY
=Yg mAE ZEATE RS 98 92 45
A27} 2 AXNFEINE FASAo vAG HjHP2E

HEsn AgY22 FESA A dHUL 5§ &Y
3te AANZFEZ79 FYsd Y2AFE Y 43
3Z71g ARSI 183, YL TEGE, A
A2Z7) 4 HYFE72 FAHY VEA YA Fa7
= 10£Ci9 7-4 Ba-133, Cs-137 ¥ Co-609] Al &
Fo Oiste] WA 2AAES S Aztd FE7)
9 £84¢ dFHAUT

2. M2 ZEC0|2EF 0|88 WA #HE

AT das xETh|e=9 A5 £RUAY F7}
o} ¢y gidol Yolxe T we AAdE A
(51(6). olRe FYo A"l 7ZE7](Scintillatio
Detector)2] 34 Zul| @ (Photomultipliers Tube)$] thA}
2 oljxu §ith

AYZE TETr)EE A wololx AY, 2 A4F
e NAAY, X-A 2y-4 237l &R dJF 2T
H3 uig). 2 AAE LEG|QEE JHAFoly
HoMBe) HEoW AMEHEE CsUTDES AEH o
A 223 4 g€t I olfE CsITD A
o] ZAIE ] LAY LFTFo] HYFE TETLES
A x5y HEolth(9).

g, AAE TEDLEZS o83 PAM HEVS
2571 A=A Lo] opd 2x3FQ HEEES @F Tt
W 17te CsUTDEQ Addeod 3 glol APy
2 do& TETe = 2AEE X-A% y-4HAE& A
=8 4 o

guitdon X-Ad3} y-d Ay g 492 T8
tolexe AEAEL 10KeVETH H& A X-4
I y-Aed daME FEH (6)d JE YT EE
tjo)le o) ouixiel Tl theh T ZNMS} Fo] %
A & 7H(Photoelectric Effect)?’t 343 Astgch a8y
Ege WX FTXZE AT (Compton Scattering)
R et AFo] JHsdtch

wald, y-A3 gol ¥ ouizle] EE(Photon)

Byol AEE ¥Ede|Q=E 13 F3stn, 4
A EAEE y-Age AFo] Hoir Helx HA
= A8 T3 A F&U Ro| e

olg} L o)HE E ATFdAE % WH 10w
2 Zzm, FYP2o] ¥ HAMAMATSUAMY] Aelg X
Erjoj o = 53590-058 AR& @t

3. utz A PYAM HET|

BEA A PEAE BAA AELAQ T ¥
Etole=st os ABARE AT ANFZrI% 49
z2Z72 7490 19 31& ARE HEA AL 3
2719 74E Uehar

- 754 -



L anddae
po th
Base Lo i
Restorer o
Semiconductor Nuciear | Measurement
Aadtion Detector ' Equipment

39 31 BEA P BEI1Y PA
Fig 3.1 Structure of the semiconductor
radiation detector
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Table 1.1 Specification of the semiconductor
radiation detector
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Fig 3.2 The semiconductor radiation detector
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Fig 3.3 The semiconductor radiation detector output
signal by 7 -ray Cs-137
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Fig 4.1 Structure of the experimental equipment
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Fig 4.2 The measurement of absorption coefficient
by 7 -ray
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Fig 4.3 The spectrum of Ba-133
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Fig 4.4 The spectrum of Cs-137
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Fig 45 The spectrum of Co-60
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