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o, e, HCEAEELE v, HAFTOEXICL2EBRBOREEMA 50D, EEATE BoghlEEgd
Tt EiF i,
RIELIeA 2~ 75 7 DERERKORY Th 5,
(i) FRORMAZRLT, BREFEHSLT S, RNGOLCRRERT,
(NEMIVEELEFEHTDS, ERLABEEA Xy o0kd, BEOCHESI LY ZnS(Ag) BRLEABKEET 5,
(i EORBEBTHEL, £#BOEEZANS,
(MHDIETOREZBRICLVEET S, Xk, BAEE? # 5 TRET 3,

3, AA—UH571CKBEPUO, T DB

3—-1 PuO, RTFOBREHE
PuQ, B FONF LA ARBCO®, 14— /7O TADELESR, 2OLHIbEEY 2 5 BVWTRET 3,
BEIZBHAORR BT H 27 CfT -7, 1BRIIBEAS o FHEBEXAS af Fr2 7, $518FII7 e
“/ﬂw9%F18$$v/xkE$u/ﬁ&ﬁ%btﬁxyfﬁa

33*7” "’“‘703%303:21““62% 74»Auir%ﬂtﬁ+7n4 I~7.f;pz=.TYPE667(ASA3000) &M
“Ky§$V/X¢%5)/#2%@Lk%»7@#$@ E?ﬁummlﬁf& to74»Am:N/y&@+74X
(ASAwomﬂawno PR ISR ROEA - : o R

| an S r—— L
RaﬁoMultiplier_* | i
| Lens(D)_ _= __ - i '.Sa.ihplé'
' 1 Shutter, [—2 5=
\/ B " en =~ -ZnSlAg)
1 | I B —
Sample —
B Polarold Film
Image - Graph Autoradlograph

H4-—4 4}—/y77a¢~r7/#y77®ﬁ%&

BT e d ¥4 SIS PuO, HTOREHEOEHNER 4 ';’4'1:3—4&0_ | ﬁ};; ﬁéﬁt@ébﬁﬁ%ﬁtfﬁﬂ% SR
waﬁ—bﬁv¢¢57mwxaoﬁﬁ®tm4—4mﬁfaw—r%9*}59%%35@%@&;&1@@%&%32
BLaWwIte, ZHMOBREICID IMO#FEF a4 V7 (v AL THIETEDBZLTCH B, 74 L 2 R3EFHIaf Fh
A3 A UETYPEG667( ASA3000) & i,

ABHIHT — 7 ftE L 1O PuQ, B TFE2RVE, 7 — 7RBEEH Slodiz, BEE dpmb~1 5 —ETBA
Thole, ABO a BAERBRAONEIL LS L 70dpm Thot, #— 5 0F 277 7 3FA—0ORB & AV,

1A= 73 7DRELRVTE, EXREEEL TR T HEL, HOECORELAHR CHHETELZO @, Rl
EEATHEETIAERD D, MEOHE TR, e HBECELSEDORENAEL 2D, BE0OHE, ARICLHESA




EPREN,

3-2 PuO, HTFOREHE

PUuOBFDS 2 - 77 7eBB LILFERL, -t 50475 7FH 45 CRELABHEZE4 - 5RT, K4 —
S@IEELRF e Fa 23 TRELIS 2 -0 75 7DEETHD, Ak b LHOBRTIEBLBE (D) exrt, AL
y PEEXEREZOW ECHRETES, O)FEEY v IIAERLVAON AT TRELIEEECHD, BXH 10 B TR
THAE PRAAD (B A =50 757 1 OB THD, TOBA, BRATE22 4, M40 DOBXENzE
T3,

ThO3MOBHERRE TS L, BEY v/ HERL v XD A FEHVTE 54 X7 1 A A TCRELEEER, —&E
WEXEMT PuO, MFERMTES, X, BEHT oA FA2FICE3FHEEBA— 504 75 7 1+ OBBIZH~EN
FXRE CH L,

{a) _ (c)

B4—5

PuO, St FOREHR -

@A A—o257 (FEEHS A FH AT )
o)1 2—v777 (ERE) v/7ERL VX))
(IR el R o i

(b)

—56— .




4, & %

4—1 ALr75vvr¥E

12— 7571LL% Pul, HFOBEFHYef FEAER4 - 61LTRT, FRICIKIBEORFE » P BAF T3, T
DAF» b PuO, BFIHELTREY, E2@0AFy MI1. [ AORBIZX2RETH S, BIEHMITTHLE N )
15, B)203TH35, Pul, ¥ Do bR 70damTh 3, 2—-2OBETRLELSEZ, 2277 v FHRIC Lk
DAFOERBLPuO, R IR I DIRTEVZF L A DHHEIL 36 HTH D,

PuOFHbM 2 - 75 7l AT aBOEE# 0.5 LT3 L LGB AT o IZ3 5K THB, —H- v
777 YFED 20 FEAOEREL 33 A0 aBOASHIHET D, ZOEAERL, 157BXOPuO,RTFOEOBHZSE T,
203FBH0A 5 2 75 v PEPTDLFHIND, BECIEIR4-6FT oK, 205EXD 22 75 v ¥ HIHR
A EREL Tz,

() |  (b)

Bd4—-6 A4+2—27/3710%5Pul, HFOEH:
(@) EX15, by EX205

CRIFLLBA 4 -2 75 7 DDA CORKOERE, 2 - 20FH Tk, 1mm? LEELE, BYLLPF1X
7 45 EOPUOKMF OROEEA 015mm Th -7z, TORMEE (4— 4 )RERALTHETS &, t=2037
Brizd, Bb, 34 1A aBPAHL TR 2775 v FREBAITED, BT, <9775 v VDA
K=Y 737 ~DRRIERTE B,

4—-2 AA—ZIF7HNETO I LB REEEDOEER

PuO,RFD UL 51 » ~2 7 7 7 HAR CORX & WIR THE LLBE, FORER—BCRAVEIEM, &
EBE—BTEVERE LT (HPuOM T L5 o BOBDRINC L 5 afp=F 4 ¥~ 0L, (i)Pu0, 35 L ZnS
(AgBROMO~1 7 ~BUC X B e =5 L F —DFED, (i) e D ZnS (Ag ) BE~DASAIZ L 5 ZnS (Ag B NE T
DEEXEOE, (Va@o L L ~DOASMFEE X 2XHEROME, ZENEALONS, MTEABICSVWTEERZT I,

PuQ, B FICL 3 aANHERMZ L D=4 ¥ ~DFP i, 3pmd OBRBPu0, B FOEFIIOWTHEE - 7,
ZORER, RAOHTREDEDa D=5 F —1E 4. 4MeV Tho , FRICAVEPUO,HFOAESIEH 1 me
THBOT, BERRI L Daigm=Ha ¥ —DRd ixd i,

A7 -BOREIPuO,RABETALTHD 4um L ZnS(Ag ) BOASHICE S 6 pmOAEH 10 2m Th -,
PuO, R FDaifd~1 5 —FE~OAHALHHB O affs 2a ¥ - L OMEEE 4 ~ 7TICRT, ABAR60°ETE= 4
LE=DEP L EVBE0 R B LERICHELTE, FLT 725°C=4A¥ ~BEL LD, ZOBHRFREICIT
THEZLKEWEEIBILS,




AL TI-RORE 0pm

L7Y]
T

[ Y]
]

"‘Output Enegy {Mev)

% % B M 50 & 70 e
o - Angle {degree) S
U R4-T a@=FA¥—OAMAREE

ZnSMg)ﬁ«bA%ﬁmxszn&AgJﬁ&ﬁﬁfoﬁwm.(4—1)ﬁ@Fpmm%?5a2~2fﬁ4t&
& Zn3(Ag) BHRXICIIFEHRTHD, ZnS(Ag) BRTOREMESS. ZnS(Ag) BEEHEE COMCEFR
REND, REMESHMAHE % TOERT ZnS(Ag) BE~DaBOASBICKET S, LiL, ZOHRICOVTIE,
ELMIF T E AP -7,

ITTHBEOL I, (F~4747) OXOASHAR X3 EMEOZS DBEWVIRETL : 3 ThH5, ZOHWEE, I,
KARENTWIMCP ©F + 24 EIX 12pm¢ ThHD, —F, eBickd ZnS(Ag) B CORNIFNE VRS AE
BLBAGND, BIZ, 1 2 ~0 /5 7ICXBHBETH, COPBOBBIIISWEER LIS,

43 42— r57Ld -5 757 OREOHE

#7ed FEAEOPuO I TFORELETIEE, 2 00K%ENE 5, b, FORZSLEOKEETHD, Pul,
WFORECHBONLAT e f VERE, LEERBICID 70 5 THE Lk, BRSSP VEEE, BRI
EWBROBED ST 5, Lal, GOEERPY 015mm CIHE—ETH 5, EXELH—EEEM A5 LEDHS
ER—ECHOBERHS T SRR B,

R7 e FEREOROND SOLBEE LY, 22T, BXFMIA—0OK, L0KEARE, FEOBOLLIREE
ERENRRNEERD,

BEFRToA FAAFILEBA A —C 27— 50475 7DERBEEAE» r BEOBEHEZE 4 — 8I0TT,
CORRED, BEFAFrAFAATDI A =0 /7730 — b 504 75 7 0HEF OBRBHTA—DA X » + BHE
bhdZ g3, ' |

ARy POBDEHR—RICZY, ERAEMUBD AR P EE 0.2mmed THB, i, 02mme DAE » b ILH
RTHERCEDON DS, ZZT, 02mmé #BPARBMOAE bR LT B,

70dpm @ PuO, DExE, BANERD A » b BEB/BIZR, 1 s~ 7578238, 4— 5047370047 Bk

~— 58—

4l




P T T
t RI0, Sample(70dpm) -
_10 - o Image -Graph .
E - s Autoradiograph )

5 >

% ! 1
5 0.5:' /9 g . " -:
& :.____/__%_9,.;___4 _________________________ :
| @ % . ]
s il PR B ; R AT

% 10° 10° 10°

Exposure Time (sec)
M4—-8 AH,IPBRLEXREN

BB 12 =275 70FR Ly OBMBEETPU0, DREBS I LARES,

4—4 %3+7a4rwx7£¥$vxxuﬁ$)/yzgﬁbtj,7Liégﬁ®mE®ﬁ&
ﬂljh.n‘b;t.4—5(a)2:(b)J:D %ﬁV/x;_g:gJ /yi'ﬁﬁbtﬁ"7‘~l54ﬁ—/?‘77®.’§gmj5;5= o
+7n4wa7LI63EID%ﬁWﬁ@fﬁET86 k#ﬁéq%oﬂmkowr%§¢5o

7 AT TAK Y L EERY LEBE ,7¢»AL03$;kbﬁﬁ&ﬁ&mk&ﬁfﬁbénao

8-Kiare T Af *B EE NS (4—5)

T, K&i%ﬂth&%bﬁtﬁ]ﬁ%‘[ W’ ii%i'ﬂ%ﬁikﬁﬂ”éﬂ x 7 V /K&h)\%f'g‘éﬂlﬁ@g“n’ mit? A 5 OEE, Al

Z 4 LD ASAERICK 55{/]\%’%3%& ¢ M. U D )fﬁs) B}iﬁ.@ﬁfﬁ&ﬁﬁ&;};x £y P OREIY 3 ARB0ES
Th B,

SV Y XAON 7 AOEBEATRRCH LT 95 BUETHIY T, # 47 v v A CORMizEEAEY i 1D
FHASHAGNTOD, TOKD, (4-5)RTRY £ 7 v v RILXBRIN, REH- X BRORLEHR LK,

-'%Ers-f-;._n»r Fool BEY v
2 D A P EH#EL X
ﬁiﬁﬁﬂ‘!'ol//%"i'(‘@%ﬁ (I) i 106cm 9.0 em
v /74'0)[& (D)_._".-_ 166 cm 2.8 8 cm
%%#vxxkﬁ¢5ﬂu - .;iz. 506x10ﬂ  .::'-::.t.."z'5><10.-z
ASA f @) | seso’ | “a00

R(4-5)DHECBERAS 4~ 2 —OEFRA~ LIEFRT, 0’ B4~ 4ITRT L0y v ARRADISAN
PoRED, K4 —10EEAVTS/KEHET 3L, EEHIa Al FHAFLEBI -0 7570HE S, /K =

=58~




2.3B,. EBEvyRIIET) v /8B LAih 2511 8 /K=508B; L4 3, By BUB REThThET v F7 4
okt FAX7 40 0OBOETHD,
Bp & By BIEMICHRWTH, #Frd F7 L a0RBNBOEESZERT LB, <B, THHETFHEEIND,
Sp/KES, /KEftBToE, S,/ K<S;/K:id, Shid, BV v XIEFY v/ 28HE Lier 4 7 OFHD

HRBESRNEWIEBER E—HT 3,

4—5 A A—2 57115 Rn BEEOBE

By v XIZERY v BB LI h £ FIXB3PuQBF O 4~ 75 7 DRBE T, AMaBBE1L~2KTHE 71
X7 s bt B¥RD b, Zoici, 22Rn REEEZ VT, ASaRP 1 ET CRECESMEEEZEBDE,
IEDOB Tifi~# T—type Chamber OHE@WEICE =—A > — 28D, RaA® zHE&Lr, ZOE=2—Av—}
Eﬂ%w4xd97§7mﬁﬁb,4;—97??&ﬂﬁf®%%2,%Evvfﬂﬁguvfﬁﬁﬁbtﬁxﬁfﬁ%b
7o

(a)

(b)

Bid—9 RnBEEOCREHESE : (a) RaAt % 1000V C15HE
(b) RaA*% 4000V T3 3k




BE LK 22Rn MEBEHNS A -2 V57 ATEER4 - 9IFT, B4 —-9D(a)ik, T-type Chamberk 1000
VEmmLTRaA I 9REL, BREI - oBEEMAL, S0PEELLERTHS, (b)id 4000VEIMLTS 54
#L, 30 SHEELEBRTHD, HEICdE~ck 51z, 22Rn B EH 3G CHEETIH OHREN, EHEDASH
Fid RaA RUPFRaC D a1l AL LB3AK» + THB,

COBRE, 44— 77 7HPu0, M FORMEL LTERD T <, RaA RV RaC’ & & UHETO a §HGHER
BEoUEHRNEL LCHATESHeTRT,

5 # (£

BIELIA 2 =5 75 7 20T, PuOBTFOREER olco ZOME, RROF— } 7954 75 7 ORBFHER
g CEBTE, 12—V 7770 LOMBER L 1. D2 2275 v RS, EEORMICKEBOMNZ L3
BFodeeg 4227771055 R MBEORERIS, +F4X7 444 ERBHTIZ LR TEL, ZOH, RAfEL
A A—273 7F1ADaBOAFIIHLTHIBEHAETH I LERLTNS, |

REERE LA £ — 2 79 7 OFHBBRIEEIBE S S, X, { £ —¥ 757 ORMRMEEN 18mme &k
Ve CHODELD, SEDL 4 — 27T 7 DUBRRKD 3 AFET bRE, ”

(1) &¥, ZnS(Ag) M, L. L RUHZ e Fr 257 1 DOKBICHIGAL, BEEEATHZLALIEPUO,

FERETES L5075,

(2) L L OR@zEY L L OFBEREHT, EEHAFEILID 50mmd OKESORBRETERICT 2,

(3) 1 L ORICEY 1 L OHEE LT 50, RERFHELT, FHECLADCSORERETES L 510T 5,

Bk, 1, 1, HOHAORAFORDYIZ, w4577 —FERWTEBRES L LTTRITMICERHT 3R E 2
Hhd, EERAKICHERORDIIC ISITAATLAE) —F 2 —7'@':{§J¥J?‘é$t:4: D, cRICLEREET VEE
RICABTIHEIE LGNS,

g2 £ X ®

1) @ #, {8@E%EHE : Radioisotopes, 41 (1977) 747,

2) PREF=, K& £, FEHT : REDHE, 14 (1979) 163,

3) W, J, Price : THEHHN) arrek (1974), ”

4) =W B, B A—, BEEx : [RESSUT] REF (1969),
5) g, hH : TGRYE, 41 (1972) 634,

6) BEdE®E : [TREM) HIMIR (1964),

(e B = X, b x #& —)




B. M5 rFrE=208LE

A ESREOERSR

BEAREICHITS 22Rn(Rn ) BEIETE 100pCi-m3 (37 Bq m3 )BETHS, BEREHE TEZD 2~ 3 &
BOEERTZEAHV, TP Rn BEOHEEZHS VA, ZOBEOREBREZHE Ry ORE» XD B0, WBK
HEREICHERTS (FBERRE, 2B7 458 ) Lk, ThOoORED 1 >DEZ RO DO, HEISHFHRE TR
E2REEEOREEZET L, Bfb ZTAEME CHAL, oA HBAELERTHD,

%7, Rn L ZDREEME (RaA,RaB BLUF RaC)DHDO RS FEAREL T, RESEONErROBELHEETD
FBRLIC LMD, IOFREAVDIILEBABETIRELLY, BRARE TR I BVWILEE2EATEALRLT
H5, Ro BEOWE CRIThITARE(RESI LTI ICTFHEENS,

SEERLOVOIHER, BABSECL Y REBEFBECB W TERABNEL Y 22 L B L LTS, FEOERIC
XD, RFOERRAIBIDE=2 ) v 7l - TBOTHRRT -2 2B LBHEEND, T, ZH5LTHEDS
N7 - FRIAPIZBIT S R BLUVEFGREEEOEHOFBEPL, TNLCLIFRBEOATEROFMFILAE <
FEId-LThDS,

2 ®% = & &t

BARNBEOERECENT, ERABAE CE3 I ARG LEREND, ThEBREEEIFHEL L TAROHS
BEABEBEERT S, Z0BE, ERACH L CEREAShaBEMIC L 3BHAIEE TR, r ROFHRCHRT
BEH L OBHNVEZETHED, A BOBEOKESLERD LA AR LBAEFRH LTS,

2—-1 RIAERS
(1) Big&shs 2 ¥
BRARBECBI RN BESZ 100pCi-m™3 :75L, Im* %) EHEHET S5 Ro OBE3.7TETHS, 22T, &
RROFHENE 501 T2 LBERNIIESN 11 @O A ANHBTEHZLIZRS,
EBREEOENLLOai (U—, Th— RFAIDZ F v X ) EHOBEE LUTFROEE ) PEEEH L LTEALEZVWES
KIXTENE, ADPODA 22757 FROZDNEL TEIND, COBEOHBETEDTHS 5,
(2) TWEEOWK LA
HEMOGRE LTABE, FTPRALZEPEL NN, BET5X5E, BEARGLOeREBHPEL{TDI
BIEa V2 2 OEREMEPETEZLAEERZ LD 2 THB0T, BHREAVEZ Lzt 3,
AEMONEIEERT 2% » 2 77 “ FEBESTBLOIR, &BzFERATIZILAEHTH3LBEbIDB, BIb, 7 F
YORBBRBICL D aBORBLII D, AMLZOAMNICESZRESLBE L OEEFE LTRBTE, BArLOafS
HIETE D, KL, BATRELLS Vv FRPOOFSIRLCRBERLVEEALND, IOAKBELTIE
EHELIRHTINENRD B,
BEFOBEHERIMNHEOKRF 25 501 BENREE LW,
BARZEEROREEZR4 ~10 TRLTE,
(3) RnBEMEERET 1 2 ,
e BERCEATAE, R BEER LF=7r YL SrRETBDICHEREY 42 2FEAT S,

—62—




Chamber

HM4—-10 HEFOHIX

2-2 ® ® &K
(1) ~r2EEAWoEH
RBEFHEEMGERWT, BMRTECL) IOEHFOERERZNE TS L, By RLFEROALT, BLE

HOEPRFEN S,

iT+CR:e]V (4-—6)

= 16X1019X5xX104

= 48X 10714 (A)

TelFL, THLFERICEXSUEE6 M4 v cm™3, st kLo,
—%, RonEEH 100pCi -m™ THBH, HEEhzaRc I HBIMEL, 1T,

23‘%'QV (4-7)

5.49x10°
35.5

1

=1.6x 10719 x X 100X 10 ¥ % 37 xX100X 5x 104

= 046X 107" (A)

LY, ight iy cp LIMLAAEN, LAL, ZOBRBENOED TRVESBC L SROFBETH-T, K
Bizik, TOBEOCRE CHEmV oL L LTHZEEHRS,

Wiz, BEEHECIREL - 11 OEBRIICRT LI, r8+CRIZESBHOERIBHNICY EATHT, »o
AEFBPO THHOCH L, R X SUHREREICRS Sh, ThiERomH: LTRES LS, fud, ©
BEOR#RT 10 pF LT3 L,

=Ll . L . -
V—ew c . : (4—8)
=25 {mV)

O IRBRENRS,
DX, BRECBIT D aB0olE O, BEOCEABRAIEL P 3+ ARNEDCHBENCREN L,

—63—




Md4-11 BEBHEREBECLIZAER

(2) &% RE8

RBARRENHEANT, EROKEBRET ARV CHETERNT THE, BEDTa » 7« FL ¥ 75 A
zR4-12 Rt

(OEFTErEL 5, HAL AR eBO=3AFIEET S, FEABO= A FHEY EIFB3 I LIz ko T,
Rn(549MeV), RaA(600MeV) BIT RaC’ ( 7.68MeV) » oD efe &+ T3 LATHETHS S, &
7z, 22Rn(Tn) BLFZOREE,LOBOFEETELS,

3, FTE-SORBLHREH

FE = 2O, BEECALARNEEZRAVRZLICLY HABEBEO R BEOSKIEZTI LS Aicd D,
FRLNHGOASEFHLNLET ALY, B, TZTCESHMLIE, BESONTE S CRAERELNET 7 = ZEBHO

Timer &
Conptroller|

Chamber Discri. Scaler "
(A) (ﬁ)
==========4k=VRE ‘Eé// (B). (ﬁ) Printer

HY ' (C) (C)

H4—-12 BERDTa v 2« L ¥ 7T 4

— 64—




EARAFERAD, 1~105BEHBLTL, FhEeEBLLTHBET LW IRFERIELT I LWITKRTH D,

BAMBCDWTRENESCEA LR LS, RnBES 100pCi »m 3 XD 1HT - ABEIE, FHkHzEY
EEE D LA EIC K D AT L S Do A AR o R B A, TR HHE T H IS T OF BRI B B,
BT b hiX, BRodEmlERSEOEEARENL D,

(TF E EH )




