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Production of a High Proton Yield Beam

in a Semi-Cylindrical Plasma Generator

Kazuhiro WATANABE, Masanori ARAKI, Masayuki DAIRAKU
Hiroshi HORTITIKE', Yoshihiro OHARA, Yoshikazu OKUMURA
) .k
Shigeru TANAKA, Kenjii YOKOGYAMA and Jerome PAMELA

Department of Thermonuclear Fusion Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken

(Received November 2, 1990)

A semi-cylindrical plasma generator whose dimensions are 34 cm in
inner diameter and 129 cm in length has been developed for use in
JAPAN-FRANCE collaborative experiment on the energy recovery. The 3D
computer code for the magnetic field distribution and the electron
orbits was utilized to cobtain a high proton ratic and a good uniformity
of plasma, Plasma spatial uniformities were measured with Langmuir
probes. The plasma uniformity of +/- 5% was obtained in the measured
region of 8 cm x 100 cm at the arc current of 900 A. Hydrogen beams
were extracted from a central area of 7 cm x 27 cm and ion species
were measured by the Doppler shifted spectroscopy. The results show
that the proton ratio became higher 1) at higher arc current, 2) at
the magnetic field distributions which confine the electroms strongly
and 3) at the magnetic field distribution in which the electrons
orbits are far from the beam extraction region. The proton ratio of
93% was obtained in the case where the plasma uniformity was as good

~as +/- 5% in the area of 8 cm x 100 c¢m. The highest proton ratio of

95% was obtained with a strongly linked magnetic field distributien.
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N EFREORNBREA R - KBTI A 0—RBEERIET 2w, ERT - TOHRD
HHETH AR AvERLEFHMICERESETH B, 20, FRTo -7 D75 X7
75 oD FE»LEHZHLED SO T 19mm, FHicmbdicif-TE£N €N 23 mm, 32
mm, 39mm, 4mm Thd, 77 X7HFETHMBE L TRAEDEM L LT 5700
i BT — T EROCAARREILTHE L, 7o -7 75 X< 7 5 v v & OERE,
HLLERO O 16 mm TH Y, Pl SRFARI 320 mm DAE O & O 26 mm, 520 mm
DREOEOH Bmm TH b, AFEIREVT o - FREMLABEG, Yo -—-7ERAERE
AFRRILERLIEVDC —40~ ~60V & Ui, 7o —TOEEE DL T -7 Jir AT
b ZWEE 200 ms BRE OB VA E L,

FHA41bREF 2 v x—FHE>F b C— a5 FH LT TOEF MDA 4 >~ EFIEREE S
#HERLTHEY, FAlcKiEF = v N—OEFHMOA 4 v BFNERELO M ERL TV 5,

Vs__
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Jismax - L]jsmin

U= (= % (1)

Jisma}( + JiSfI'J]Y]

TIT, Jiswars Jismin id, MERETIEHCTOENENA A Y EANERFEEORRNMAEL LT
RMETH B,

AL L0 EHUBEFAH O +4em OHBT-HHEARDLE T 38% &4 5, H
AlcEic 2 WTEFAHRAD T 50cm OEFICEIT 2 —-FHRI 8% &5, 2O &Hh 5,
EFHBCELTRES . HBEORVW 73 X< oh b I MRS,

COIRBETE — ARG EHL, Fo 77—y 7 bANE'DICED -0 1 4 YHREEH
FLt, E—tfFRza2LF—DEVILEL-T, KERFhLRFONE Ha KB 75—
7 b FAEANERD, INESNLTEAA VBOLELRDLZONIOFETHE, £
HiF, MEEOERNCE D ¥ — A5 EH LEHPERO 7Tem X 27 em OFEP ST &SN/, ¥ -
LOFHROK3mOMUEBEE E— AL TN EOHETHE LA, E- LTI Xeh 50D
Ha ¥z v Rick - THEEEN, 54 b HA Fk-THNRBI TEINL, HIERE - &
HHESHRITH D, BERF»50 He RREEEMcThTEHllsh 3, MES N
WG X URR T ORCOWERD 5 4 4 HHE R o,

FTAldRE B - A5 & LEREEICHNT 24 & vHREOE(LE R, ©— 2BREE 153
mA, em’ KBV T 8 % B 7 e~ VBB ST,

42 EEEIBEROBSEL

E42aMicT — 7 REBEEMERT, T/ HEEBR VA TT - J7EBROV THDH, EE
BRESB LN, 77 A-EROSHEMEF L1 a OB LD bE (77 X<BME T
J = FIADENFEANE D) OTEARBIEEM I icth~xT 7o » Y HREVLETHTE S, F
120 BicA A vENEREEOMUSEEAHOR M E KT, BFHRD T 4em CHEETO
R £ 25 9% THRDEABISEMN I 0 ELT VS, £, HA2c RREFHHOA &
VN EREE OS2 RT, D ED X 50cm 0BT 3% TH 3, F42dXicA4 4
OISR ST, 70 b vHREBHEZE 12mA cn’ KB VT IH % 2RI THED
140 mA “em® T 91 % iR L,

43 WIOESHIEOEA

i, Fooorn-BOM, S 1 BH 2 BRHOBOER UM LicEa0 1 4 vk %5
43R d, BAREE I8 MA e TH % oW o b B LN, TOMEBEMICE
WTIR T A O—HEEOHERIT - T,
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44 BAOMEIERELE TS BBEM

¥35a bEIRLAED, 77 Xv0—HHEE2RTL0IE, 1, JEOEADES
SfEEE£AER 0mm, 14mm 2 L BaoROME TS & URFARO A 4 ¥ B
EENEAFNENSE A44a, bEICTRT, B4 bKOEBSEE~NEE, T—27EHI0AITH
WTET A £ 4om OBETT 5 XvO—HlR £ 16% E750, —REENARICRES O,
DT EELD, FxvA-HOMOMEEEAH T, EHHNBHTAMD 75 X< 0—k
WEECT B ETHYTS B L BERICHELY 5N, BRFHMEBELTE, 7— 7 Bk
900 A BT + 50 cm OEIFT £ 10 % TH %,

45 T 43 A PEFRIOSHE

T 454 OIS T 7 X BEO—MICS A MBI O WTHNEoHIC 4.4 B & [E5k
HEHERMICB VT, £0F v —0RMIE LT 4+ 724 v FRERIZAVWIEBAOHRE
Wicmd, E45aMic 7 — 7 HE LA RT, 7~ 7 B 1350 A TERE 55 V THREHLEI
ERSNTVEY, 7T—7BRONSVEETOMOES, HEATELIaRKPE 4122 KA
FEDT - s BESK L0~ 15V SV, 44 v MEREE OB OREEHOEEAEEE
415 b icRd. BFAHAO Tdem OFEEIZOWT, T/ BEIWA TT S5 XvD—F
+14 9%, 1450 A T £9%HESNI, TOIELD, T4 54 Y P aWRNCE L fF B
PEAMELC RS T EHBPALHICN -~ 1, Fa5cBMEREFLFMOA & »BIEREEDOAMERT .
ZEA5dRIA A VB ORIEREE R T, Sl HUBHEE 180 mAcm” CBWVWTT o b
91 % g e,

46 BEBIBERMINETI L SXIERIOHE

42FcR LAt B EESICBOE 1PN L 288l BMLEWESIck~T7 3 X
v O HEHB LU 7o b v HERE SN0 THOMOMISHEE T BRI Tics Y
THEBIHEDEBNAT-/. BdbaMic7— s HEFUETRT, HMOE 2T BVESGOE
A5k Ty — s BEF1000A LBV TH IOV EY, 2L T7— 2Bl 1000A £TE
FIHBSGEIENTEL, £, 73 AEBOFEFEM Ves BI500ATHENT 6LV
A7L, OB TEHEVWEMNER LY, 14 vRIEAEEOEFFNSHaESE 46b K
wmt, T— 7 BE600A TORFHMCHET ARLETOET AR T 4em OHFTOA 3 ¥
MMEBREENFLEEA S —~ETHD, 779 X~0—HlBRVI tbh 2, HL, EFA
FELD 5 52em OECATOEEAHC R £12% THh, AUHMTES 7S X vE
BEO—HESEFTLTVE I Edhd b, F4bcMEFARIOA & v RABREESHAET
F, 50 em DECATRW 5% THD FE—HUNGTH5, COBET 7 X< ROE:L
L 60em T THELK, BT A~0OBENBECENLTVWS, Ihid, 77 A<k
DI OB L 2P TH S, BA6dRicA 4 vHHOMEERERT, 5iITHLER

— B —
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FWE 150 mAem’ LBV T B Y% 07 o b Y EBE LRI,
47 BANEMEIEHEE TG OB SIS

#30a, bEICRLELS I, |BEOMAOREEE2EDELFEL SBucL, Mook
As e e F AR EERA L, B39, bREEBLZOE ], 2BEHOMAT
EHINE L T WAL ETH B, 7474 Y MEIRTEHAW, T-7HEREELEALTa K
o, 73 ABEBOEEERE, 7 7 ERIB0A T-5V T MOBBEA S L L]
NTEHOETHES LIPS LEVENTH S, BLTbRICHFELHD A & » FIfIR R O 2
RAH AT T 75 A< O MOBISIAIcENTRLEL, =/EsmELTVwS L
Wb b, CREHARRRLES LA sk, BMOBTOMBRENEINL 22D TH S,
E 47 FicBEFHHO A4 4 v EBREE OS2 R T, hi#icokFHAMO -ttt K
HEV, 474K 7o b ko Eh LBRIREEE R T, 51 & H LEBRERE 175 mAom’
LBWTESEOTa F vHTH S 95 % HiELN, BBATHECETOREHEOKEREDL S
FHLESED, BVTe b v ESELNL, ChiEBEORe 1 BEH, 2BHO#AL L0/
LEOMcERENIROESHIBICE-T, 74 74V o0 RETHHEINEEIIE—
ABEUI LIRS CHETE VDTS b

6. & &

5.1 IS5 XTO—HEMEBISEAL T4 52 v MER

KD 75 X2 EOARICEVWTEERILR, SO by EET Y- A0EE -
AEIEH L TO—BEORNL Y5 XvOEREARMHCHES 5L TH B, 70 P VHE,
BELETIXvOEREEA T v OBEERKOLTHREY, B7 0 b vEEEIICIIKELHE
EH LTS ReAERL, A4 4 v OBEEDUCTLIEBURTHEY, 77X b
DA * v OHEREHBITE A, D T8 BRI E T 2BEHE MHEICBVL T biThN 5, BEICE
B4 A OBEEEEAS AT I A YREBORBEICKT L, BRRXEOHEHEIC 514 v D
S5 — 7 EHEERDIEE S A VI ATDLEEORETRSNE, -7, 7o by —2%2K55%
Rl RRBOEEA NS TAES D THEL, BRICAVZ I R 7TEIEOME LTRS¢
BHETH B, &AM, 73XTHEOL— L5 EHLEBV T Y- 2BioFHN—E
CAFERT AT, BEEBREABVWIESET LY, -7, 77 AHEORMIIE, §EH5 T
5 X B A VOISR E LT OTHRIBA TE LI I 2 &G T P ]
P ARELEDICKHETH B, COLIREEEHET 27 AVEOCERO—2H - A5]
X LEOEFEHROIES 73 X< BEOHEE 340 mm XL T198 mm &8 LAk FL 7
T X2 ROFARTH %,



JAERI-M 90-212
FE150mA e’ KBV TR B 07 b Y IEHE LN,
47 BADMEISHREE TS E OB ARG

#30a, bEiRLALS i, 1BREOWMAomEE 2BRELFEL SHIL, BuEGHIE
Asis e 7o r vHAEFFE L 4HA N, 392 bREEN IR, 2EHOBAYT
FERINEL o TWBZ ETH B, 7474 Y EIRTEHVI, 7T-27RHEBLEEELTa R
. 7 R BEOREEMNE, T/ ERI1B0A TV T oBGBRAS L L
NTHEPOETRE LR EEVENTH 2, FLTbRIEFHNO A + Y EFMEHEE 0%
BT RY . 75 A< O— I OBIBEA I EANTR OB, ZAEAGEL TV S L
Bhind, CHEROAEEEE Lo sind s, BMOSTOMBMEREINILHTH S,
HE47 M EFHAD 4 4 v HEHEREE O % RT, DR TORFHMO Rtk HE%
FEV, BATARIE 7o b v Eos & LERKEEER YT, 51 & LERSE 175 mAom’
LBVWTESO 7o b vHTH S 95 % AB LM A, BEATECPEFORETREOFERES S
FHLAEBY, HuFe b v ESEONL, ChiEEORC 1BE, 2BREC#AL O
AEOMIcENENIROESHIBICE T, 7434V o0 RETHHEINELICE—
AR LS THECEL VDTS B,

5. #& &

5.1 75X 70—t EHISEAL 7« 5X v MERK

KD 75 X2 FEOMRICEVWTEELS LR, BT ob v IERT Y- 2DERE -
AR EHLEBTO—RBEORW TS R 0ERERFIRES S5l LTHE, T b A,
BBLEZF 75 XD EA 4 v OEEEHROLTHRED, B70 b vEEEIICRIRNESLERE
ZH LTS ReAERL, Ao4 4 v OEEEFDUCT LI EBUETHEY, 77 Ah B
DA A v OHERIBBEIE S D TR EBICB T BEKE FHRICBL T hiIThN A, BiEIcE
HEA A DEEEREN R T I M YEIBOBEICKE L, BBREROBEREICLGM4 D
5 — v EHEERCIEE S A v H ATDLEOETRENE, -7, B7o by —56%2/H5
i RRBOEEE/NS L TAEL L TEL, BV A THIGOMEE R TSI L
WHBETH B, & 50, 77 XHEOE— L5 ZBLBIEEV TR E — L BRI ORI —ERME
CAHERT AT, MEBREABVWCELEEE LV, -7, 73 ATEOMOM, §uHL T
5 X2 EMIA A v OIEFERE LTEH O THIBA T3 R<T &M 70 F v
Ve BAEE AT HILHNETHE, CDLIUREEBET 277 AVHEOBEIRO 28— 45|
i LIMOEFHEOES 75 X< HOBERE 340 mm Xt L T198 mm &8 L icAfEHER
5 A2PWOFARTH %,
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Ero b v HOE—AE2EHE—2OHEELT, A7 ZA2FEOLSICT -7 F 2 v — D
LA 752 ENENTE D ENERICL > THIES NI, L L, F =¥ - 0OBINH
ERVAALIARE L, Sl LROEMEARTALEE7T 0 b vk - & RICHER
ThaBM, TIAvO—HEERLTIHATEEHRTH L, 2% h, BUOHERIINEF =
Y= ORGP E— L5 EHLEE TOERSEC Y, TITOMBRENEL XD
—REPE R E LT 3, A7 XRICBOTEH, $XTOHRXATEEEIIE 10mm X 5 20mm
DO TR L LEAICE, BHOROMBIML 77 X 0—RE3Er - o, SEOEBTH,
Cﬂif@%ﬁyﬁf%ﬁ%éﬂfméiﬁﬂ,W%®ﬁﬁﬁﬂKhmsHL&ﬁ%&75f7

BFasicmlbL Tt &R ant, /-T, E—ag[iiLEllicBoT—HRE 735
2 HART BICIFCTOMBOEEE 20 Gauss LFC LAHAER SR, TO—2Dk4
HELTIT -0 77 X=BOTEEMIt@O%2BINT 2 L Th 5, MBOFTRICEINE, T
HiCd » T7 5 X2BRIGHEICEB T 2WEEEO/NS WEFRFAERO PO ER 7 5 X B
A5 mm OE»S 20mm & P40, 77 A<BEREIICET 5 20 Gauss L FORHEES 5
S5mm 25 60 mm iIZ/EPBE I EMATHENG, HEBRERICBVWTLCOEEPED 54, 80m
mETDT 5 X D—FEMIE T38% o =20 % ik b Ui,

LiL, ThFFITRARATISTHY, HIHOBEREL S 5T, 73 Xvo—#&Kizm
FE WSS S 1, 2BEHOBMEOTEELD 0 mm 58410 mm, 14mm &5
{ Lte Thitk»T7 2 X<BRETO 20 Gauss UL FOMERIZIR 100 mm IZHKEh, 735
X2 HEEOME, LS HEORBELCEEMR SN, B8 mm OHET 9% BB LN,
% b, 7IAEOE-LG|EHLBICBOT—HFEE T 0% LITo—-4L73 X285
ni%Gm%uTMﬁM%%mbﬁﬁ@;Dmmmﬁﬁuimu@ﬁtﬁéc&ﬁﬁ%féé
EBES D ENE S T,

7434y FRRGEHLETO 7S AEEO-HErRETESIcoWTHET A L, B
KT LD &BRLOENES—BESRY, BRI 7 4 54 ¥ b BT — 2 F = v N—ONMEIK
WS EHRBIRENE -TBY, 7454 v OKESHH 30 Gauss KL OGO W EICE
BTV, THIEHLTIBRI TR 7 4 7 4 ¥ 12 20 Gauss LU FOBB O WHHIK I E» H
TWa, PUETEOHROEISREFEIONERKT L, 7454 P RBIRTIZAVWAES
MDA NETIES 7 4 54 v bORBSNALBHCERLTVWE 00, BuEiZHF TH—
KA LTVWAI Ebh b, 7474 Y P 2EEROVAEBROKBICLEOTHIZRI BN
F oy vy N—HETLDE—RB 7S ATBERIRNTOEbDEELON S, LIEAL—RE TS
ReZE—- A5 EHLITICAERSELBE, 7474V R7 5 XHOBBOTFVHEE, -F
DGRBS 2BPRVWEFA L D,

52- 70 b VEEHISEH, EFHE
75 X0 —HEEh TR, B0 b vHE - L 5B 5ﬁ5mb§fvzvﬁ@@%mm@
EFICEETH L, FIBLA LSS, o vHIE TS AvDEREE A 4 OEEEEE DO

B THD, KEUTFIAZEEZHOTTIXOERBERELL, BOA A FEIEEHWTA
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4 v OEEREENS S TE T b v ESTAIENTES, UL, BItEOREEEH
VBV ES S O TR, BUSRMIC X AETHEICHETNETH S, Cid 7o b VI
EMHBERELT, L0 75 XvElEE A A+ v OREFBZ LD TLEL, E-og & LT
BTOSHETOEERHEMLTES, JISHLTCEEBETHFET 2L, 2 TERSME
. Ha' Of8F4 4 visFEFfA 4y H cf@gfahziiice-a& LTslsHan, BRIL
CE—bR7o b VIEAETFTSETLESHSTH D, 2%, FobvikE EFsihicds]

X LI TE 2 ERET (—RBT) AMEATERVHIBEUSEN TS 5, #- T,
735 Z2EOMUMOE | BECRATIBETOHESHEOR» L 0ESH S, &0, 1R
Hodmd 2 2 MoMGa-s8E ) FUZEs ST E Lo, TOBEEHANEL, E2R
HORAGOBEAR U LRBATH b, MOMEBRMN TEEBEFRENZRKTFIEELZ L - T
IBEDH 2754 VIEBALTWVWADE, JOBEAKHEORETATLTED, &L
HEh B TWE, CORMBRMNTO 7o b vHBREEO 95 % il i, JoRi, &7
Oy E— ADERICHE - LSS UEICHAT 2 —RBT LMY sRBAICT 2 LW
FETH L, 3 E2HUBICHEAT 23— IRETORBDOEAZME-—20RHEEL LT, 77 XA <ER
DIFMBAHES S 5o COBMOBBEEHS LT, ERENS T 0 b ¥ HOFED
BLld 2l EHTRETH A EBRERSATVES Y,

BT, BV v REERT B 7S XSRS i, RUBE, BTRERNET
Vv, BoEEMI 75 XA-BROBHEMNEETE, 2Eh 7y XYEDOT / — FEAICE
WEBRIE T A L D NS E T A ERBETH L, bEAAN Y - FORRICE > TH—IK
BFOERENT 20T, BB EHFE TR 2LEDPS S,

6. B bH b IZ

AEWETIL, FHEN S X207 Xvo—ts 7o s VIO RET A R TRIB O
AT, ﬂ/—bbwﬁﬁﬂéﬂ%—ﬂ(5?@ﬁk_z§bk747f./%ﬁ/_bQﬂﬂkEODTﬁ‘
BHE T - NIk B IRATRE R & EBRER A s B sl

Bont-EBREELZEHZELUTODEBLITH S,

D svriar77e—-7TRAELZ8cm X 100cm OHPETT I X<v0—HMtE £5% &0
HRVEMHEBVLT, VY oW ok BB LN,

2 HRTHEORMAEEA, 75 X EOTELHEEOROMEEB SO REFE
FOREBIC L - THET A EICE-T, 77 X0 —HEREVPRETH X O 7o b
viEE s,

3) E—LB[EHLIT-HEoL VTS X EB AT EH LAEEBEL DY 20 mm RE
OB TOMBEMES 20 Gauss LN T A2 EBUNETH S,

1) E-sBERUMORESEE PP A EL LTI LE DS 2 7RSERARA DK
EXAENESLLTACENEYTHEY, 753 XA2EOELBOMAOENECLI->TTFX
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4 v OiEkEREE NS T 7o F VIAEELC T AL ENTES, L L, BAVEREEZA
REBLESSOTEAL, BB £ s BTRBCERT S ThH S, CAET D VI
AAWBERE LT, FLO75XvhiEE A A4 v OREEHEIZ HOTHL, E-s5l &l LEE
BTOBRETOGESHLMOTHD, 5|&HLUHIC SEBTHFEES S L, T I TERS A
H,", Hy' OFFA & vBEFA4 v H s hagiice—oL LTgl&shan, FRCL
Te—sp7o b vHEEFIETLEIRSTHE, %D, 7o b rE bEFEinicids]
ML TE 3R EEET (KB AREAZENVHIBRUSAHTSH L, #-T,
75 2w EOMOROE 1 BECHAT 3B TORESEORS L0 ESHE, 2&0, 1B
Eodid 2 2 MoG 4L n MZE2 BN E L, 2OBmEHngE 1, 52 B
EoORAOBM LR I LBEeTE b, OB TREFHMENEEKFEIBEL L > T
IBEDHZT 54 VIREALTWADR, COESKBEORETAHELTSD, j1ElL
T oM TWE, COMBRMTO 7 ~ vHEESHEO 95 % #itikli. CORIZ, &7
b U E - AOERICRE— L35 LBIHAT 5 —KET AT 2 RBRAIC S 5 T L
SETH D, SN LBEAT 3 —KETOROEAEME—2OHEL LT, 75 X 7B
DEBERHENH 5, COBUOBEEAL LItk -T, RSN E 70 v HLOEED
BLld 2l EHTRETH A EMHERENTHE Y,

foT, BT VAT 5 7S A ARG Ao, BN, BT ET
v, BoEBHICE 7 AvBROBHENEE TS, 2D 7Y XTEDT /- FEAICE
WEBI & T B L D BRHERAIE T A LBMETH L, bEAAN Y - FOBRICL > TEK
BT O R 50T, BIBRAE (e TR 5 LES S B.

6. B H O I

FEETE, ENEN TS X207 Xvo—kts 7o~ IO RET 2 TS
B, BV — FhORILENZ—REBTOEME, S5ICT7 474 H Y- FOBRIT2OTE
BT - Rk AT ERR R A s s Sl

Boht:EREREEZEDIEUTOEBD TH D,

D 5v73a77o—7THRIELYE 8cm % 100 cm OFEHTZ 5 X<D—FkME £5 2% &0
HRVWEIIBVT, B oHsL ok kBB O,

2 HRATHOEMAZEA, 73 X<EOELHLEIROWBLMBEOIERETE
FOWBICL - THETZEILE-T, 73 X7O0—FHRROSRSTH X O 7o b
vikBg o,

3 E—LBEHLET EHoL w7 I X EB5CET EH UHAEE X DA 20 mm RE
W B TOMBE®RES 20 Gauss I N T3 EWUNETH b,

1) E—nf| &R UMOMEREE FiF2AESE LT EH Lo X 7HBERARAE DR
X A/NXLCFLZIEPEYTH I, T AVECELIROBLOENFE L ->TT7 X
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Z BB IES OB OV AEROME 25 S H LHF v BT s &, = OfHHTOMEM
AT, 75 Xv0 BHEN LSR5 Eb, HARENETSS L ERA L,
5 EwuwrotryHEBLIE, TIXvERARC—RKBTFEHALADE - a5l sHLHIKS
HREFARESERVCEBLETH L, IORDI, WEREMIEETHD, Fic7
5 A<iEBOHD | BBFH O A7 2 TR I AB T 2B T OHEEARONAH S ES T 5 L5

ZLENEHTH S,

t 2

8

AR ARTTBIchin, K EREBRBLICHER2L T ALV E B BiL E&k%
FUBHETAMETSE | REOERICEEHRLET, /4, COERETOIBEEEATK
a7 BAEMBESTEREG O ABIESETMER c#EEsRLT T,



JAERI-M 90—212

2 BRI ORIE 0 W OME &5 2 H LIS v kBHh s ¥, Ol TOMEH
EATY, 752Xv0 HMARESEEIEs, bIEETETSS T &EHKRLE,
5) W7ok vEAEEZRE, FIRAYEARC - KEFAHALADE - AR LEIES
HREFARESHEBVWIEBUETH B, DD, WMBENEERETHY, 7
5 X={EBACIE O | B A A 7RSI AFHT 2 ETOHEAMAON P o EZES I 52 L5

LEWEYTS S,

& 132

AR AZTT Bicdhih, B, ERABRBRBICHEEL TV B B3l £Ek%
UHETLIMATHE | RSB RICERERLEd, £/, COEREFTIBEEEA TS
a7 BAEERSHEREG I HEIE BT R Ic#EER LT T,
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