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Research and Development of Large Current Induction Linac

Sunao MAEBARA, Xiaodong ZHENG ", Akihiko WATANABE ~,
Jun-ichi KISHIRO ™, Ken TAKAYAMA ™, Kazuhiko HORIOKA™, Masao OGAWA ™,
Sunao KAWASAKI"” and Makoto SHIHO

Department of Fusion Engineering Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute
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(Received January 30, 2004)

R&D results for a large current induction linac, which had been done from 1995 to 2002 under
the collaboration with Tokyo Institute of Technology (TIT) and High Energy Accelerator Research
Organization(KEK), are reported.

In element developments of induction linac, a magnetization properties of Finemet were
evaluated by TIT, it was found that the repeating operation of 1kHz was possible for the induced
voltage of 300kV-100ns. For a high repeating technology, a pulse modulator using FET was
developed by KEK, the 1IMHz operation with the output pulse of 2.5kV-200ns were performed.
For a high current beam experiments by induction linac, the electron beam of 2MeV-1kA with a
low emittance was accelerated by JLA. For ion beam, Cu® ion beam of 120kV-200mA were
extracted by TIT. For an application of induction linac, a development of a high power oscillation
system had been done. With based on the BWO experiment results of 200MW at X-band, a
compact oscillation system using BWO-FEL was proposed by JAER. In this system, the output
power of 500-800MW at X-band is expected. By these results, rapid progress of the application, in
future, is expected in a fusion field , induction synchrotron, high-gradient accelerator and neutron
factory project.
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1. Fim

WP FENERFL, BEEARORVICEBRZRLCOFEEEZMAL TETFP
AF2EMETHHDOT, JOVAR (X 10nsec~# 100usec) IZHNTH KA FKOE
FoOAF L E—LEIMETAHZENTES, ZOBREFEMESRICESE—LAND
ITRIVF—BHEN 10%2BZ. L—F—D 5%L ). RF 1 FvI7D 20%
NINZHAR, BEBIZEN TSR TH S, EREBROETFTOIFTE—LA
EIE - GlIETEZEIckD. KRHAOERABESIZ RN F—RIAN—ELTHE
RETHIEME. BRI, INESESE. HIKRESE. FHAFIIBWLWTNWS
WARBRAMPRN ISNTERE, INSOBICBWTHNHAT 5201213, BEFE
EER & U T, MR OB AR, HRAIEB X SRR LML B X
VI NT MaRIRS AT LABRRIBETH 5. |

JRH - RS THEH T, MY TIXTHUADEBIIBITA2ETFY 10
~oHEmE (ECH) O/N\T—Y—ZAROKHAI VKT 7 OEORAWRRD
FEZBRRL T, 1988 FEn5 1 5L LTIV T 7y ASB MRS U TEHA
U7z Large Ampere Experiment-1 (LAX-1) #5EMNESE (1MeV,3kA,100ns) %
FRFEL. RHADOI VYA 7 OEOFRERMEZRIALZ. 45GHz HEHETFL —
H— (Free Electron Laser :FEL) OFRIIZETIZ, BV VI —HTOE— LB
BEOFEMEMA B7=DI17, BB ZNEHE (Focusing Wiggler) 12952 &ITXD
E— LMEEDOREMITRINL . 1993 41T 1 MeV-200A OEFE—L% AT 10MW
FRH NP L OEMEEZE 65 d Bm QUK A RS OERIEEZER L [1,2].

—7 BRIV F—IEEESH T T3, BRI OEERIZA W 2 IEES I FEL
THRLNADKEARA 7 0EZICAL. SOEMNESORFEZBEITFEEL TR
RIAEDED 5Nz, BEFEMHEEE (1.6MeV. 600A. 80ns) 114> F v %
WHAREEIH LWIET NERANWT, 1994 41T 1.5MeV-600A DETE—LA
ZHAWT 9.4GHz #IZBWT 100MW @ FEL F#IRHE RN Uz, FBEICIIE
HIB/ZETE—L (Pre-bunched electron beam) 2 HWNWT, ZHIRER 78d Bm
OEFER L UFERH 1 150MW 22k L 7= [3,4],

INSDREREFEIZFEF T, 1995 ENS T 71 Ay b (Fe EBMHRE S BB
G%) ZHEGRELTRALEZKRERERNHEE JLA (JAERI Large current
Accelerator :2MeV-3kA,100ns) DRAFREEED S & EHIT, 1997 FN S A2/ Mk
<A 7 O ORI E BIS L T LAX-1 BB FEMEE (1MeV,3kA,100ns) 2
EABEHRFEIE (Backward-Wave Oscillator) OB EBIIE L7z, T OHFEE 2000 FIT
FAEE 9.8GHz @ BWO ERICE DEMNERKHEID 210MW ZERT S EEDIT,
BWO IZBITBHE—LNTF U TEMATHNOTA NI =T IASTEATSE Z &
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WZEEN L7257} —77. 1997 FEIT 2.5MeV O REBIEEFHEMRESS (LA) L&EIT=x
IVF— AR D 1.6MeV FRIEHENNER S AT 4MeV-1kA FROKET
BT E—LMEG TR Uiz, EBEERE O RINF— R SAN—& U THE
FHEINEEEZ AN A T RO ETT > TWDER TEKRE SRR RO
ReMERHE =1 4 > LGN B 5 HFEIR ZBA L. BN TIEE—, XRFERVE
SEHFFEERE & DL RIS TR IZEDE E - /=,

AHEE, KRBRGEFEMESOBRFEE LT, 2002 FETOHFEFFEEZD
TR RZRE L I2DDOTH S, F2 BEITHEFFEMERITONT, /OVAEK
DIFHE EIEEFFESROFEEITDWTHERL . 2.5MeV D JLA KREFHEMEERI
DWTHEMNT %, BIETIE BWEFEMEBORFEE L TEER, BEMEFROR
{LRERHE. FEBEREHIEBIOSER/VVAED 2L —F —ORERERICD
WTELIR T %, FBAETH,. HEFEMERZREBEROBETOA T E—LD1 >
P —EUTHBRRIEAEL T, BEFHRORGIEERBERETRL., 14>
DFIHERICTDOWTHIENT 5, £5ETIE. BEFEMEBICLBERASTEEL
T, REAIVESA 7 O0ERERE U THHEFL —Y— (FEL) BLUERERRR
(BWO) DZEERFER & X /N2 R FEL OFENIDWT, EEAEeE~ORAE L TH
FTHe—, BMIEFEMEERL S 140GHz D FEL BIRNT— 272 IRV TS5 X
SRIZAHL., EFHr7obomi (BCH) EBRZ{To ZHKBIHED
MTX(Microwave Tokamak eXperiment)EER DWW THEN T 5, LB HENEERZER
AL TEIZX MEBETa X7 MeZEBIEL S aBLIEEs OFTEZ /G L. &
T)LF — RGeS TAMRRIIR SN SR E > =8 mE 7o bo >
EZa—hU 770 MU—FHEIZDWTHRNT 5.
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2. HWEHEINES

BIEFEILEERT, VOV AR TR S N/ VIV ABTZE SO~ F)VIRO5EREE
KT —O—RKBENTHHG L RIS N-ERE T BT ARICHEET 28
27— EICEASE S, ZOFEBRCMARICLERICENT, E-LD3HE
ABLOMEZTDEE, —DOO7 —THRAINSFEERL /UL AHE 50~120ns
IZBNT 100keV~250keV F2E TH %, REBIAME 75 ENMHES JLA (JAERI Large current
Accelerator:2.5MeV-3kA,100ns) 13, SRR E L TERALE 7 71 > Ay b (Fe £
WHEAEEREES®) 37 —4BEPOBRIN2 E—LFIHLOEDDA 2P T
—I1Zwv b (125MeV-3keA) EE—AZEBMET HZD0EMELIZ Y b
(1.25MeV-3kA) MHERIND[8], AETIE. MILFHEMEROMEZHAT D
DTV AR DR, fEERFEE R ORE S L KB FHENHEES JLA ITD
WTHERT 5.

2.1 NIV AREBEDEE

B 2.1 IR B EMER THW S NSV AR ZRY . BRIIERSER. 183
PTFoY— NIH=ZAAvF, BENS A, FEEEI > T >H—, SNIVAFE
FRBRER . BERAA v FhokE N5,

ik Rk L2

]
. {
’. % .,'
gaxsr 1 (,  Baavr2 (3 BAxR3
Lig=Lis Laus* L g Laus*Lys

¢

DESADED 54 S

K21 7NV ZARBEOHERK

ERERICED LRAZTH—ICRBLIEE PIH-AM v FERBEIES &
CITHE > TW e T ) F—I C ITHIRMITIRE SN THHFEE D > 7 29—
BIND, FHIERID T P — ROV ARARBIIMAEZFERE L TES 2
FEESTH D, MEESEICENEI LT Y —TH5,

FTHOICHIBEREBEOIMEREZHHT 5, TR 22ITRTEIBA 75 —L
E2DDAT Y —C & COEEEEZD, F)Lbhy 7OEANCLDEFEDHE
&I,



JAERI-Research  2004-007

——-1—fidt +L£+—1—fidt =0 2.1)
C1 dt CO

THD. FRETHI I 5 &

Li%+iﬂ—0 22)
dt= Cr

Z T Cr=Cy/C; (RN T Y —DERKE ThD, @Eit

i(t) = AcOS —=+ Bsin———= (2.3)

PG ELT

io=0& ﬁ) Vormse
dt),_, L

it)=V €1 ——sin

(2.4)

J_

&35, ZORILQITEA SN TWZBRN CIZHBEIL., FE
t=m\(LCy (2.5)

BRIT, CQOEBHMN GIIBETAZIE2ERL TS, TOBEWILEIZ C,NE G
«@ﬁb#@éo;@&oybfﬂ%mgﬁDﬁTA%mﬁﬁéc

L

c

o
(1.2
"
Il
1

22 FIRERR

ZITRA I ALNR LU EE XN, @ RIC O IV 28 NTA >
T —ETBHEE. D1 NVOBRICE > TESN BB, HAERMBLL LI
5l LIAD D, BEREBREDIBFURTH B 2575 A LI,

@ =LI (2.6)
THOD., ETHIEWEDA DY ANNSLIRD, mEREREZ/NEL
5, INEFALTEZERICUTBERBEZERL TW ZENTES, ZOAHR
ERIFIEIRS/ VA T Ly —EED,
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BERAA » FId, B DOREIFIRE CETFIRE D1 > 5 0 & D ADEHRE S Rz
LZRERALZAEMY 77 RLVEFENSBDOTH S, MKAT Yy FELTHNY
LGE.BRNA T AERLTHRE, K23 DB—HIL—TDARNSEENIRE S,
ARMS BROBIIREIMBEH THD, 125052 A% s &L, BRASCH
DOEFITER DA > F I F 2 A% Ls £ 5, VEINT 7 @B T, Lus {4 Ls D 1000
BREITRS,

23 BHI)I—7

K 24 IZRFIBIRS/ SV A > T Ly — DRI ER T, SIidRRE =0 ICONIZR
BAAWFTHD LI GQIIEBINTWAENRZ OQARIERETIZDD1 4
DEATH D, Fle L& LI FNENRERITAEINTHILIZEST, G G
NDOFEHERERD SOOI 727 MLV TH 5, |

24 SERIBRIS/ SOV AT Ly B —[EER

ERIL Cp=Ci=C=C3=C EFRI—BEBEZFTT 5. nlfgfnU 77 ML L1 3MEl, K&
T, O OEZICEDEBEICEKRET L. Cl OWHEBEN BRI/ S ER

’ C
g1 =7 LOE (27)

DEFESE/L5, (65T

(ABAN)Ll = .7]71/1 ’LO % (28)

DOBIREMETALDIT, KEE, BEART 2, L1132 8I1I2ED 1>
Y ANBBITEAD L, C1hS C2 NDOFRBEFREIM
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tay =L g (2.9)

LERINS, ZITILSEENLEBO L0 I ATHBS, IHIT

BLTY | |
(ABNA)[, = nV‘/LS—g— | (2.10)

DOBEFRMRDSEDRDITRES, BHERET 5L G & GADOTRERFEEN

frs3 =7t1/LS (2: (2.11)

EEMEIND, JLA B EIMEE TIL. 7OV AEBEIZE D 25kV,1.6usec DIV A%
JXIIVA RS 2 A& D 250kV ICHEEL . 250kV,160ns D/ VA ERME L TNV 5,

22 IEEGGEESZROEME

B125 a) IRTEDITT =T METEL b1 FIVIROEMEMRIC 1 &R E 2
KRERIZL Y= BNWTHDETDHE, 1RANZCEE/IVADEIINE N5 Stk
PERDORRMNZEE L, 2 KENZITREROELEIZ E B

[Edl = - f;t—ds (2.12)

TRINDEENFHET D, ZCTEFEREE, OFI7—POBIRTH 2,

a) T:(j\{iﬁ;‘i

k BEPERaT —
KT

SdCEE

SyaowA

q;— ¥

— R — A

) Input Input Input Input

2.5 IEEROEK
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KIZK 25b IR T EDITHEEN n BRI RSN EEE2E XD & TXRTORM
KO 1 KA FNFNDO/NIVABEZENL 256, 2 XMNCRET HEER.

$Edl = -n faaifds (2.13)

MENEERS, ThbbBEEROEREESC LZETEENEEINDS, £&
¥l., Bg1l 1O ATHBED. IESBEDA > E—F 2 ZIZ AN/
AEBEDA O E—F A EFERICICELS TESLOREBHROIMERICHEL TN 5,
FERRITIER 2.5 CITRT LD IR ESBED 7 — A8 H. T — ATV AERZ
MUTHERDA 2505 AL 0F v v THICEEERNMESE 5, HED
NEIIEHENTH D 206 E—LGIHOBE SN S bEEA K < HFEIN®H
DE#MO—D EE R D,

23 KEFBREFEINHESS JILA

KEFAEHENERS LA 3. KE DT TV AFEEE, /VOVAREL

Zw hEEEI Sy R SEREND, /I ARAEEIT. 2 T oY
(12uF) E B EKIZEDFr v T A v FhOBRINESEEEBRER
(30kVDC-20mADC) 2L DHREBEBIND, E/VVAREI=Zw M, K 2.6 ITHER
MERTEDIZ/IUVA BT X CERREE 1:10) . BRIEED > 5 28— (300kV, 30nF) .
BMERACYF 1 ERTEINT 7 A ACI0 (TDK &), 7OV AERREREE Retk1 >
E—4 2 231Q,a> 7 H9—0]8) KA1 vF 2 @R T EILT 7 X AC10 (TDK
B)) B B E—5 22 31Q) BMRATvF 3 (771 Ay M FI-1H
(BM&EED). JSIVART A BRI 2) hoERahs,

Pulse Trans

(1:10)
\\

%

%
. X
Isc /
Input 300kV Movable Transmission Line Pulse Trans
30kV,2us ¢ Insulator 150kV,160ns (1:2)

K26 JLA/NVIVARELIZ v bO#ERKRK

IV A RRTE & 7= 77 300k vV, 100ns) V. B o — 7V 1 > B —4 2 X 50Q.
r—T)E 10m) WEDMELI=y ME, #BEX 2.7 ICRTIDICEFESIHT
ODA Tz =22y (1.25MeV-3kA). BV —RBLUY J—REHRET
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B554F—RF v 2N\—, AY—EMSFIHSNEE—LADEBIMNEET D EINEL
Zw b (1.25MeV) MOERIND, TNETNOIy MTIE, ¢ 580x ¢ 320x25.4mm
DT y7A4 Ay b FHEN—A & UBMEREREESS) 2RSS U TERAL
TW3, FEFNTNOIZy FRERIC i mm%%mwﬁéyv/4%:4»
MRBINTHY, E—LBHA RTBEDICERAK G ORHSZFTT 5 2 LT
5,

Injector Unit:1.25MeV Post-accelerator
Unit:1.25MeV

Electron Bearq\n

Slenoide coil

DI PP

Diode Chamber Finemet core
K27 MEI=> NOHERKRK

B 2.8 12 JLA B FEMERONER E RS, EAOFTROR v 7 ZNHHIOL
AFEEBETHD, FRIZHHES 54m OO/ UVARFEILI= Y . ARIOES
39m OHDOMVIEERILIZ Y FTh5D, ZOIEERIE. RAILRIF—5MeV-3kA,160ns
T55MC1 ¥ ay MTEREFESNZEA50cm DI 27— M THENZHTIEANE
ICREBE S,

K28 JLA BEHEMREERONMEK

B 2.9 1T JLA BEBEIMREGOBTF Y EBRIEFEERT, SFEERIE. 120
7F—2y MEBIMEEELIZy bO 1 BOFEERZ/RL, BEBR 2 IHRERHK
PITHELEERETH D, E—LFEEOEFITBWTEE ROy 7RELC Thian

_8_
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DOWREETHD. PN HRICBNWT CEREZMBET S5 EITKDERLE. BIREFY
3 APy =02y bTOSY A F— FERLBIMER LY MR TOE
MTH 5.

Applied voltage wave form Beam current wave form

3kA

250 kV
1.8KA

100 ns Post accelerator unit

2.9 REFRAIGHENHEES ILA OEERY & BIRETY
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3. BREFHEEINEES DT

FEANEBEEH NS &, MeV BEDEL RV F—TII kA FOKEBRAITFE—L
EESNRTHE - IETES, LNLENSTERORENFEMRSRIL. BROKRLUEE
TRV AR BHEIEED R T, BRI REFENEEE->TW5B, 13 &
WCBIL T3, EIEEE TREBR ORI TE— AIZHOBRBICER I N5 =0 IEE
BOFHASEENRETH D, §T T v TR - A F E[9,101 P2 M ERZNR OHIH 2
WEUDBEBFINEE B L TA 3 IR ERIT S < DFBEENDH 5[11],

BFBLOA A 2CED S FHRBHEIMERO/RBOK E/GEEL. SEREHER
HIRR 3 2 SRR AR ORM AT,  INBBE QRIS & RS T 5/ OV 2
I DR 0 & UBHERAN DML Th 5. AETIE. BRIEAYEORFERELE
UTERINREE RN, WA ORCSETME,. FEBERBHE, Sek
INIVAED 2L —F—IZDNWTihR5,

3.1 RGP OB R
BIGABIC X > TRIEROBABICEREINSEE VI
V = [E-dl = [rotEdS = -[(3B/3t)dS (.1)

EET S, WEEZ A S & LR 2R OBMERZRET S & )XKDFH
BEEE/VVARE TIZE

V-t =AB-AS (3.2)

DOBFENH S, (3.1). GARIIE—LBREBICIIE LRV, Lad> T, HEINEES
DOIMEZERE & O Y — LA IEFENICIEBRBIIFE L RN ERKRERF-TH 5.
IEF v v TEAMISBENFBRE I NZND T, HFBRIINERS & Bz EHIZEER
MEJRETH B, 2720, KBRE—LOZEMBRIIRICIDTI v 2 ADERE#
572012, E—AIRINF-IUEUTERE VVUVAR) ZH#ET5, Znn &
ESNTNEAF FEIMEFEOEAMETH 5.

OV AT — BN SR I N A E S/ OV A EIMEERICHE L, RPIrILF—
DI CT/IVAEEENR ONF 2> 0) LTWL, IOV ABOEEER & EMEIC
S LIy U ADOEMIFEBRFOLRIIF—OHEHEIKEFETHDT, KRV
F—EETIE, B/UVAEZRETE, LrbEEEEE 28R E CHETE 57%E
IRz L=y FOWEIZ25 [11].
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GDRITRLUIZL ST, FEMEBOEESN (MEBEFIH) 13RI T OBERE
BEOELRIKET 5, £z, MHz ROEE DR UEBIEEZERT 2121, FEImEz
WO I7BREER USRS NLEIT/R 5720, FEMa RN R T
b5,

BRREEAR & LTI, BAEIERSEEE (AB) OB WIEIZ, WWEHIRK (Fe-Si 54,
TENT 7 AEE., 771 Ay b Fe-HBMEREHRMESS®)., 7277 bERDH
D, RFO 1 5 THHEEFEMES (Lax-1:1MeV-3kA,100ns) Co RT7EINT 7 A
B&. 2 5 TH BT FEMEEE JLA2.5MeV-3kA,1000s) 1&. 771 > Ay ~a7
MEHINTNWS,

EFEEOIHBERE &SRR UEWEEREHR T 52012, RENREEEITY O
BALRFEE Tz, K 3.1 12, B ERBR OO OEREBE 2R T, BLRFEORER
B, LCR THEREINAHEBERE S O1 YIVBIROMBR I 7 2O SRRt &
THERINTWS, REBEE. BRI 2505 AN T BT IV EOFE
& DR THATWS[12].

HV —JW\(—*—t' }:——M—"" ~ Oscillo scope
S0k : 20 -

Gmg%‘f'g&;‘{y“gc ' Core sze
/ Ro 77.5mm
9 Rosowsk Ri 30.0mm

ogows]
coil d 26.0mm
Oscillo scope

Schematic Diagram of Discharge Circuit

Toroidal core
(demagnetized)

Rogowski
RS """ coil

u

Experimental Arrangement for Pulse~Magnetization

X 3.1 AR ERRERE
BE - BREEMEZ D I, KENIREEROBALEME 2 35 IR, RO

LD 5RO =L AR & B ARERIRIEICANT9 2 O 7L O MBS RIER R 2K
321279
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FinermatFT-1+)
14 100
T . e
12 b : fet Lo “. ?45: A
. > -“. m W
1 - 5 —- e
08 : - i ;?,g’f’ .
P ;] 3 e
W as . . ¥ .0 b ’:wa ]
o t
04 ! . = » : : _,.‘v"”"
uz A S 4 ol I3
AP |
0| weses 0 ot uﬂf}us
a T,"Ig,r,i WTub i
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52 BEESOIEH MTX B (Microwave Tokamak Experiment)
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Long Baseline Neutrino Oscillation Experiments on Earth-Scale
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WM SS) ZRMEARE U TERA L KEBRGEEILESS JLA JAERI Large current
Accelerator :22MeV-3kA,100ns) DBAFEZEED 5 & & HIZ. 1995 FN5 2002 FE Tl
AEINEE B @ L)L F— ISR L OERBRIE O T IV F— R 5
AN—E U TREFEIERZ AW IO 2T > TSR TEKRYE
EOHFEFEERIAL =, 0 7 ERORRIEORREE Z DETHRIET 5,

AR OBLRMME T, TWHRER, 7B T 7 AE68. 72510 MeED
SRR DR CAFEICBET BT — — « R—ADFEL SN/, BIFEEIEE D/
WAREL T, us]AAFDOEETIE, T77 A4 > Ay Ay, INIVARE 1[us] AL DE
BTl TWHRIRN SRR OBR AN B/ TH S AL, £T7 74
Ay haA7EBEA LRSS, F v v T BIE 250kV-100ns TORAER LiEiR - L T,
1kHz WN0JRETH B Z EDNOh o7z, I SIERRILZ BRI /-0I1I2E3. KBkoR®
AR ORFBEIDLETH S,

BRI T A2EEBE L OBE/SIVAED 2L —y—E LT, HFEES > 7
O bOAZSRATY 572012 MOSFET #7285 H U RGO THI. 1IMHz DEE
POVABWENERE SNz, ZOFEMERR TR, 1BROF v v TBEELT25kV T
HO., ERTOFEBED 100D 1 DLV TH B, 5. SOHICEEETHE
R U PIRETR RN E T H 5,

BFE—LADONEEERTIE, 1~4MeV OHBHIZHB T 1kA FE OIIEHIEIT KDY
L7z E5IT IMeVKA DB FE—LAZMH > T 200MW L X)LDY A 7 OFEFRIC
AL, 8RS iIm BEO I 2T MeRiRR & U TH /272 BWO-FEL HIRME &% 12
L7, ZORIZBOTIE XN RIZHBWT 500MW~800MW L)L DFEIRATEIBE
THD, KA SRIRFROBEFEICEAN DN,

A UIE T, BEFEMERZE > TN S L — B LSBT T —
a7 I RTINS 120kV-200mA O Cu {4 > E—ABIHEET Lz, IBICKE
ROA A 2 e ET 5720121, KERILA A REMSLICRFE L. BEHEmE
EHBEDETERPDLETH S,

B ORI FEIRE T, BFETRILF—% 2MeV ELTZEE. EBIF 1KA,
7V A 08 100ns, 858 U 1kHz OEERDTRETH S ZENSBTE—LOFEHTRIVF
—&LT, 02MIBBE 72D, fRICZ XN R 500MW OFIRICH L Tk, ~ 7 0O
DO LRI F—IE, 0.05MI E72D, ZOEHTRIF—IL, MRS, HERR



JAERI-Research 2004-007

R, FHAFICBWTL IATRERERTH D, E-MESE O 2
HOEEWMAITER T A3, HE2HULDFEE TR F—DNBETH DM,
GBI SIETRIVF— L OB ORRERE 10kHz LED XA v F > T HET
OBEIFEIHEDIE, EI R MEB IO/ MEOE TEALIC S, B3>0
B OMmERS & U Td, TEDOFRSBRIINELE TIE IMeV BEDOMBENRE &E X
5NTHOD, FEFFTEREINTNS 1.0~1.5MeV D1 F I E L Tid, RFQIZK
HIMEL D BFENEEROHN. KRERE. &2k, |RaXMe. a2 X7 Me
CBWTHREIEN TV, 4%, BEMESE TOISHERRRICT 5720103, K&
THIVF—BR ORI DBIFE & 8 10kHz BLED X1 F 2V ETFORRENES
HETH D,

ISR B TIE, RE D > 70 MO ROV FZBESTHHHER /70O b
CIMEEINZ. 10kV OFBEIESEEFANTEEELEREZRHALTIA > E—A
DIF)NF—% 8GeV ETINET 2 Z EMFTRITN TN S, fEk, &IV —EE
£ TR IR OFEMER NV EE INLN, FER > 7obor
TiE, A AVEBRIES LI 1 BOBREFEMESBICLDE LRI F—F
TIET 5 2 EMTESFEYNARETH S, FER /70O IIBNT,

AF 2 E— AIIENEE S NNUTHA THO TOZETH D, FHBROMESERS AT
DORESERETIRELS ED B RIREENH 5.

BRI DB IR T BB N T, KIEROREF BB SN TEZ, KD
I, a2y MEBE KD A MEERD .. Sk bB L UOERIEREE
B I AN EESRETH 5, BWEFHEINEEZ W IER S A & R
W 3287 MEBIMEI A MEICH G TES IR H D, 4R 10 EH7
DB - EBEKRVWEH EBDN D,

A
RERICHENMEEE JLA) OBRFEVRE. 2Bk D RFEBIVEIMAZEHEE &
DI-FEFEDOEMICHD . BN TR ERE L ZEW HREF ISR EARS

THE, BAERISERETTE, KEFRIEFEATEFTE, RMEE=/EE, RS
SNIREASERT . BIE G TERE. SHBMATEHRERITIRBEH LT,
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