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FY—RERTHDZENELMBRBRE T, flE, £/851kY, 5”X5”¢ Nal (Tl)
BHBYHAW v vFr—v g VARZ br 2 =22, 0.5~1lkg OXFERYH
v, BEL oEEEDRED K, U, Th oG FEEZRD TV, i, HFIND KEHE
BAEDWREMEKILFRDWTIE, EEDY, +57klfikid & L Ge(ld) 7 f#2
Rz brwmA=zfAV, $10g oEAEART, K, U, Th 04F8E2HETSH 2 LTl
HLTWD. LinLiadihb, ZOXdRIFHEEDT o4 2 b Y —%TIBETL, WEE
CEAGERAYEDRD, BEOr A7 e —2CHlIETHZ EREDBDT, FHT
FEERTVWENLBENERERHA TN TERV I 21k, BEbhic SR hie
BRI OWTOFRLAELRIL.

=77, IRVCHERZ S & U BRI iE 0T <, iR AR E LTk, TR —
R 2 = 2R AVCBHBEROWEIMTHOILD, THEBHATTS &, & LTEDE
Fo, BBHWETIE, 7+ —AT7 Y RECHETSEELLORDBHENEAMNINS.
ZDOETIE, BHHOREE=FAF —EkZ2 LD THETAHDT, BHEDOARY
FAREB S NS, BEOEEO SMMECHT A ERIIEZNTEA L. v v
LD X 5 I REHUE M RO EEA~OFEA, DLAKHIRSE L V2D,

LRt T oofiEgE e abe T, BRI AHET, Ko FENHEET
&5 FAPEL I NE, BHOPARSZTENTHLLEZEZ LS.

B, Ge(Li) ZARIIBRE Lma e r #2227 b r 2 — 2 &V 3 TATELRRR
KEFETRELIRAR v~ U REFER R D 7 L — IR X v g bR, W OO BRI H
FEINTWHEIY, BEDOELEZAFREEOHBEEE R LIFIBE SN TW5,

EARAIE BT A 7 Moo A ) —OREEEERSE L, FhebEbhBE
WONEEMBIcDE, Nal(Tl) ZMHEL Ly vFv—va VARSI b r A — 2%
JALT, EMUBICZ0EIO KlEmes BT -7 ZoRHEE, Ge
(Li) BT IESRIEIE LLE 52, BRI AEL, RYBRBESTHD
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% Ge(li) y A7 b e 2 =2 X DRILT D BHEERCOCTELRTWBIERS
REFMCBTABIIEREZ MR THCEXHIOAMELTWA. Ebe, #—<—2x
— 2BV RIET A OB BAERC X 5 HELRTARAETEC L D ES5h 5 EH
WA M 53N T - 22 B85 LA H20AMME LTW5, EEMIEIE, 197749
H268,259H288%CThA.

2. BIEZEELBRER

WEAZEMI FIWLEMOMAE TRBIITS. WEH, tazo~vfreA
“Coaster” %t Licd 0T, ACI00V B ALK fHE & 7 » T 5 (Figs. 7, 8).
WIEHINE 22 P Lz 57 X567 ¢ Nal(Tl) #HE% 30m #» — A X W IEEL SB[ X H
L, B TABHEAEE IR TR E & i, BB HEET 2 D RS20 4
U, BEEOMMGMH X 5T, BTN S X ) MERERYEE e, Rl
DBFETHHAL, 77 AT 7HCE N, BHMO SR & H ik a2
LT, BEHB N ESF DML ZT B REDOK E BB E BT 5 b AT
Arle TR GE NG .
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Fig. 1. A part of a gamma-ray spectrum of a voleanie rock
observed by a 5/X5’” ¢ Nal (TI) scintillation speectrometer.
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. Fig. 1wz, SEoECEA GV 7 BoXEY— 7 0Hbh 5 HRE2 R LThH
5. MUEL, YVIAF o FAPEESVBRICIBWEE F 4+ A2 Y I 32— 2 HWiLE
HDOWED 2 FFHE TR 72, vV 27 A F 4+ FATOWETIE, K e LTk YK o
1.46 MeV, U FRF0chtagicst LTk 2Bi © 1.76 MeV, Th ZFI0HHEEICH LTI
28T » 2.61MeV 0 7 HONEE — 27104 v F—2BELTHNE L (FhFh% TK
Fyin], TUFyxa], [Th F4i0] EFE). 2HEOWETE, Fa4A2Y3
F=ZDUL (=R T4 ) % 0.1MeV, 0.5MeV, 1.0MeV il Lic. & OHIGE
LT BE BT, K, U, Th ©8 7+ 2 A RULHEOWELY ThZh 10 4513
DT 7.

COWEBEHCBT By 275y v VRIFHBCHERTZ2DEHE LTIV, £TT,
SNy 2 75y FOREERE, WIS B PO O ES K IR e TE L
/NN E S eREECEIN S A HEERIEIESE LW 0 il L. SEOTIETIL,
BIRITD 5 FFER O ORED 1m) O 2sh - Twd Sl (Kb kY 3 m)
DEHEHELREL, BHTT -0 L AREOIELRIT, Bohi it s - Ta
MEELBLTCOAw 775y FELE Fig. 9). cof&fEcEbhic iy 72759 v F
DEHKA% Table 1 w33

Table 1. Background counting rate used in the present measurement.*

Single channel measurement

Channel Energy (MeV) Window (MeV) Counts / 10 min.

K 1.46 1.35—1.60 2567
U 1.76 1.65—1.95 965
Th 2.61 2.45—2.75 319

Integral measurement

Bias level (MeV) Counts/10 min

0.1 100472
0.5 29531
1.0 15112

* measured on the steel bridge over the pond of Yusuge hot-springs, Karuizawa-machi.

VVIRALF e FARIDE r BONRTEE — 7 REHTAELS, SxarF—{lcfio 7
WhRBBE, FO 7y Bk TS 2 v VETEOHFER XA EMNOT L bRS.
A, B, CoOSEOD vy v v F— @ TiHEEhs &, BMIhD5HE 1 &
"ATELBLRS.

[I]i:ai[A]+bi [Bl+¢;[C]

zzT, [AL B, [Cl 3, ThZhoms r o LTRESRIY 4 ¥ F—TOIE
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BROFHET, a; by, c; 1, BRERUESEEHVIIEE XY, ERckobhica v 7
PVEFECLOFEOEEEELTRETHS.

SEOWMEDHE L, U RIBHOEFRINEL, K F 4 X AlHFET3E4814E
BHED E LT, To LR v EL, DEOFIMTH .

[Klgk=[K]+0.16 [Th]
[Ulu=[U]+0.35[Th]
[Thlr=[Th]

T O X5 IsE A X 5B % Table 2 R

BERZ ERYM e e TEBARE, EREOFHHOEM CHI S h 554K A (eps)
W, BREREA T S A E O LEUE a (dps/g), EREDANT OEE e (glem®) 3 X OEE
O RBF ORI 2 (em™) X h kRN THEL bR 5.

A=pa rs -G(r, R)-2zxr?-e~*dr
0

TCT, vk, B SRR (RAHERD) tolEpichks. Glr, R) 12, R &
DU OFEE Lick &, FEREr b 2 HHEO M e kh3 2 #MapshR ck sl ch 2
bihs.

mﬂm:%b_Vﬁ%ﬁ]

ek, BIILTWD 7 #, BHBCAH LCEE, ThitrBiTsibsi=s, Ha
LTCWBEERED ¢ ST 50k EOfiThDb. ZOWUEDEAE, A— 7 &
EHU L CR—BEOMRERELHNT 2 DT ¢ EHRE LTHRIES & &2 HES.

o PHERIZEE LWEERED 5 IR AREC 3 2 HUEHELO Rk 24T 5 54
W, g OEFIPNEOLD (1) ROBSWHIHERIZES L D EEL2bh 3D T,

Accpa SeoacA

LERFT B ERTES.

BARORBIL, BEOEIIC bRENTOEE o 28 1/2~1[8 TEHELLI A&, &b,
2, MAKLECHERTS BTEROERIAEL, THERE & LTOLMEFR, BEE
BHEBELIRS., COZMOFEHRTELN D BIEAESLE TS 2 & OERS TR T
5 DXREETH B DT, BREBRACHRIEEEDRFIE b,

JE S NI AHHIUA 7 - P BT 2 MUY OHBIL B —HTho o L mbh T
H, 49 BLZERRORVEBOBINIZ D AF - SB35, KHOEIz BT3B EY
i, BYR—OHEKRTHD 5 21, BTER, KWL BEREIFELEETHS. BR
R DEF E B R ORAE TH LR 2 BIIIEE s 5 e iiEET 501, Z0%
FIVCAEEDO—DTHD EELbRS. RUFETROOBRETES RCHNEY, o
KUY DFFE S & OB KB OHET THE L i E SR T e #aT5 X 5
@ (Fig. 2~4) RCFETHRE J 2 EYCEDK.
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J= BEOBITHB RS
BRI CH BB EH

ZZ T,
{J(K; 1.46 MeV)=1.6
J(U; 1.76 MeV)=J (Th; 2.61 MeV)
=2.0
THb.

CORE J 1%, B KPHERY (BA) OBRETHE LW AHNECHEE LT REeM
iz B2 i & bvdons - o (Fig. 2~4).
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Fig. 2. A comparison of observed counting rates in K channel at
outerops with K contents (in 95) of specimens from respective flow units.
J: Correction factor for the degree of consolidation. Data for outerops
of low bulk density (open circles) are corrected by multiplying by the
factor J (see text).

3. & =

(1) —frckiFeEEh s BOHERITD 5 bTo o MER X 0 EI S h 3 ke
DIREENIRDIREVDOL YK THS. SEOFHIITHELIE K 54 2 A0HE, R
U E» DB S W EAEE T CREEDY ki vEbhTwsd K 4FE0H
LT 5 (Fig. 2). Fig. 2 oy, Sa@icovtEbhic K 0565 (%),
T THI I S i FHEGR (102 counts/4y) TH%. HE 405 v+t Hbh s
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x10%cem
[ ]
>0.1MeV
20|
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INTEGRAL

10 x10%cem
K CHANNEL

Fig. 5. Correlation between integral counting rates
and counting rates in K channel.

B, MUTHEARESER LD, <5y *0REL £10% OFFICA-TW5. 4
BRI T - I BEIEEROBRRCOWTL, T ORMEE CHE S h - mAL R L
RREICSDN, EF K 0OFFEOREVERALER IR TWB EELLRBEDT,
BE 3 Ak, K=0.6~0.7(%)9 offEcsksbo L HEishs.

ZOBMIERELRBE Y T, COFREL v 10% OBET—>DEELHER LT
WHEAED K OFEAHETHZ EBNWIETHS I EEL LIS,

(i) Th RFEOEHFECEI LT K B4 & A0 RiE#175 (Fig. 8). Th %4
PO BHERRERIL K 12 HRTPAEWA, K 04 O X WEGERE SRS,
THEBAL TS 2Tl D 7 o= A F— (2.61MeV) 2%, ETBMOEI DD
7 BRO=RAF I D IARECDT, HEBMOGHERC KEREND-Th, Fhbi
LD 1 BREOFEE ST HBRENPNI NS THS.

U RIBFEOG A% Fig. 4 Wi, Slfio 5 v *2ik%<, K 2 Th R
HOBHCRORIC L 5t LCEHER AR, Bl © 1.76 MeV 0 7 0BEEN
PEWDS 2 YK ORELARYZ P ABOTELh > T, K DSEEDERL
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Fig. 6. Correlation between integral counting rates (E>0.1
MeV) at outerops and K content (in %) of specimens from res-
pective flow units.

LA S x DU, ¥4 T Oy I X AHBOREL, ThOOMIECH D THER
VBB LT K E > T d ke stFExbhd.

(i) 42279 $x—a2DLr<a%0.1MeV, 1.0MeV & Lick EDEFERDOMELE
K &+ % AL OER L o ligw Fig. 5 ©rid. &R E K 7 ¢ 2 L OFHBER & O]
AR S CEBESA RO TV 5.

—irc ke, Ko mkd s aieomEskE <, chi URFIKD Th K7
DA DRI D mE L ABRETH5. i K ogamokEVKIIETE, U
FHRO Th RO FRLKEL, —20KilnrbOREHMOV TR, KOs
BT 5 U R50%0 Th RO &FRO ik & QL LEw? o, Fig. 5
CRINAHEEE B0 LEZLNS.

Fig. 2 & Fig. 5 TELRIERABRETHETF 1 A2 ) $ X —F R E=F A F - D
BERE LT, BECENIhBLHEERE K 0 FRE O 4R RDD 0T
k5. TTRBAIEK J ¥ BEROEHOBNM BT 5 & Fig. 6 WRT L WERM:
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BELIhD. COEHEOFEL, 2FHEREBNWT BT T, HEHo K SFELHEE
WD MHERELRLTWA EEL bR, Thbb—o0KINELHETL2HA, BIEE
RN TARD HEEAZAFEL, Thbyk BRETHEE L WET S Lalikh
i, EOMERERE FATHEOECE SN D EIE L O %7 - T, T2 Tha KA
HEOKIUTH - Th, H—= =255 XTI T 2 7R AR O BT IETC
Iy K O5HafiEdT s EAXTETHASS.

575" ¢ Nal(Tl) #xHiBhT, iz vyrz v babEE L, NEELEURRIE
DOrdbOEFEE—RL, 7 o2 () oMFRc X VFIH SR Tl vie. 7 e d (R
EBREFREE, SEOMESBTHI > THBIE VW FRE CHEHBIRD
FACR LTHBELYFETRETHS. PIRREO—IE, 1977 FEERMEILEFPHUET X -
7z

X ik
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9. An Application of in-situ Gamma-Ray Radiometry to the Asama

Volcano.

By Jun SATO,
Department of Industrial Chemistry, Faculty of Engineering, Meiji University,

Kazuo SATO and Shigeo ARAMAKI,
Earthquake Research Institute.

The applicability of in-situ gamma-ray radiometry was tested. The survey was made
on several rock units of Asama volecano, using a 5/x5" ¢ Nal (TI) scintillation detector
coupled with a single channel pulse height analyzer. Good correlation exists between the
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observed counting rates for each outcrop and the contents of K, U- and Th-series nuclides
in the corresponding specimens determined by the Ge(Li) gamma-ray spectrometry in the
laboratory. The feasibility of in-sitw radiometric estimation of K contents in the field is
evaluated. A portable radiation survey instrument may also be useful for K distribution
mapping in current field survey.




