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Development of High Brightness Electron Source
B 2
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Abstract

Our aim is to develop a compact X-ray source covering 5Snm-0.025nm region in

wavelength and establish key components and technologies for the system. A wide
variety of researches on biotechnology and science in post-genome era, super-high
resolution micro-lithography, and sciences on nano-super-fine structure, which are
currently studied in huge facilities like 3rd-generation light source, can be promoted by
this compact X-ray source in a small laboratory. It is our final goal to achieve the peak
brightness of more than 10'"photon/sec-mrad®*mm*0.1%bw from 250eV to 50keV in

energy by the compact X-ray source. In this work package, we focus on R&D of high
intensity electron source based on photo-cathode RF gun and photo-cathode DC gun.
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BAE ENEHZEFITH Y | S I AFHHBIZIE 300kW > CW Bl &= & 31 8 1 & & D7)
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AR Z D ANTE G fd LS ERINER Z2A T H % o A TIE 2 6 OEREHAM OB %
21T

DC-klystron

1.3GHz x 300kw

3MV-injector
DC-gun 1.3GHz, 3 MV x 100mA

77pCx 1.3GHz .';"DT- 22MV-5C
— N XiE

O O

10T

1.3GHz, 20 kw

@-B-E 1 : RPN EEBENRFE—LIED OV EEHHE S

Ze R BA 3
9 2R BH 7%
CW BUZEIR TILERINEBIAE DS S T2 sd . IEZER & EF ©— A & O AAEHAR R E
W, TRDHE— AT Ko TR S 0B FE S 2 PR L2 nuidZze 20, Z
O EFAW R A Lz 1. 36Hz iRk &2 @D-B-IX 2 12”7, F-ERGHENSELND
ZERM DR AR 2 12T, MBI OT AV A% 80mm & L, Wi¥HICIZRKOZEOE
— R TEERETHZ LI 5T, E— A2 X o Thhke &5 221 N m R X e e
— AN T MET AN TE D, TNEE— LT A NI T 7o mii =R <
WINT HHEETH Y . 1 B4 OHEBELIL 1IMV, FEBHEE 100 mA O B — A2 hi S 4
2 =i )T 100W FREZ RIAATWS, BUEZ D29 (ZRtshik#) #fEL. £
DFMEZFHIIL TS, ZOZAE 2 B LTSN WD 7 T4 FED 2 —1 b
%,

D-B-F 1 : /NLREREIE CWEREID /NS5 A — & —LLER

Pulse operation CW operation
Voltage per cavity 25 MV (pulse) 3MV+(11MV x 28)
Duty factor Ims x 5SHz=0.5% 100% cw
R/Q 1000 900
Qo0 1x10' 1x10"
Cavity loss at 2K 90W x 0.5% =0.45 W 12Wx2 & =24W
Beam current 300pC x 162.5MHz x 1ms x 5Hz 77pC x 1.3GHz (1)
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3200pC x 2.7MHz x 1ms x SHz

50mA x 1ms x 5Hz 100mA cw
Average current 0.25mA average 100mA  (SHHED 400 £5 1)
RF source 1.3MW Kklystron x 0.5% = 7kW 2.5MW
cryogenic 2K refrigerator (2W) 200W (4K BEEROD 5 EE

4K B T 15W 2R

Total AC power 2 kW (RF) + 10kW (refrigerator) 40kW(RF) + 200kW (refrigerator)

5765 |57.65 |5768 160
1 U T

132778

O-B-& 2 : CWERENE! 9 /LB ImE MR FAZIK

MD-B-5% 2 : CW BR&EHE 9 B )L ZER DO TR /8T A — & —

EREIRE IR 1300 MHz

TIL# 9L, TE—F
fnEREE 11 MV
E3EES 10.6 MV/m

HIERE 2K

R/Q 897 ohm

Unloaded Q 1x10" at 10.6 MV/m
BAAHNEN 20kW E—AIR)LF—EURE
AHmERR 1038 mm
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NI ZETR B %

A2 TIEIEE LIRS B — A Mk T 2 @& ERE IR RENTZD, 2RO A
NGB T 5 2 B A RBIREZR A RE Lo, 2 X > TG — AN 7Z0 0
AT D 2 LR HR D, AIEEE L Z OB & BUYE TREMEED 72 O EZEH
ZHEUELTZ, O-B-X 3 1xZ0ZERIIRE RS, NEERN KRG ST 2 K0T 7 )5
FEARMBANY T NRE~BHENIZZER~ETFOLHASND, E7-miliio HLo
72T b B O EmiHRE G a2 L T\ 5,

A B

466.8

S e ——

(67) 61 _ 617 1154 617__41_(59) ]

‘ *
88 |

@-B-E 3 : CW R ASTH 2 wILEBIEEZERBIK

300kw « O REHZ A & ORKR
300kwW% 4 2 kB L EE
i B LGB, KR

BLRRMIEIRE L T2 o> T D,

ZOWMREEITT D720
IZIX®-B-F 3 1ZR"T LD
7RCW D~ A 7 =i H /7 300k

2
S N=1

B EFHiiTH:

B NA—ETFUR

B hY—F(E—L)EBE
B Hy—F(E—L)ER
n hy—F

DB 2 11

THEOICL—Yfiar 7 ko
BGELIZ X DR A R4 508, BIERE oL ZJRIC X B85E1Cx LT,
MR ZZROBHIIFE TIX, 7T v 7 ANHIT 400 Z2 b 2 &b A7 a L LTHE

0.890.9 it ANV2?
52kV(Max)

11A(Max)

N LEREHI—F

WDT 74 A FuardOilfE, B EEREE 24BE
. et B R{RTE:

B~ %~ A 7 v sl i m AN 1300MHz

- - o m HhEH(BRINHA) 270kWEL_E ( B #1300kW)
%0)9‘677‘777'—5&%@ TR 5

D 2 = - m faF0 e E 50%LLL (B1560%)
EEICBRIRREY —F  BAEFIE 37dBILE
2b—&% (B TFT7—0nb W OLY5—iB% 500kW (Max)

. B alLYa—SEAR Fi%
DS~ A 7 vl 2 WL L, w AR 7 b —
B OSAALOVEREES ME=

<A 7 aERICEL RV XK
T HHEE) ORMENR

B EE

ETFHAsegmcET

MD-B-% 3 : 300kW 7 74 A kOt
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WERBEIN DD B LBENDH D, KT 300kWCWZ T4 A b u U iadla (795 Lk
TOETH Y BV S OBBEAMLETH D, 1.3G Hz LSO E R EE T oW
DRE NI TAA IR PRAEINBUELBHEH L TWDL D01 H5HH, 1.3GHz #T
TZFDOX D7 RENZ TA AN NIGFEET 00D OHBERMETH S,

7 IAA MR YERBETLHIC, KTV T4 A N OBERIMOBEBEITo 72, 7
TA A brrORRBEZMSE L THIOEFHOA T K O 22 H ) 25300 & OV
HEE@=a L7 2 —Q@ET 78 ) — (ERaANVPERE) REN ETbh, e
A OBYE L — 2 — L FRBR COFMM 2 ENMETH 5, H20 FEOTHE T I
HOEFEL L TIHITHT, (1) EFHACHARE  (2) ZHELAD=a L7 ¥ —i

(3) EHAANKOLEEORRBEEITo72, FFiC (1) 1281 5 HIaE O — 5 2 1L
TOREN~A 7 2 EORIITEBERIERETh > 72, 24D OEBHFICAE) L
DT, R 2 1FEETSIZENSEARR LI JA4 A b v 2RO EL T at v v
Y7 EATH T LT 1.3GHz OJEEHICIIT 5D 300kW, CWEIED 7 7 4 A ha > DB
DFERT Do ZAUIARFIEZ T T <, R TEAFFE STV S 1. 3GHz @ ERL FHE

WZE o ThANR~A 7 n RN I N EVR D,

1.3GH z D CW, 150kWH—F a2 L—2 DEIF

300kWZ T A A b & HCEBERERFRIIL. Iy T T =D DN E~ A 7 v
BICREZRNE 12T 5 1.3GHZz H D CW, 150kWH—F = L— X DI TH 5, CW A
EEHENRZER I~ A 7 vz 2 DOh v 77 —%@B L CENEZMGT DMEEIC- T
WDHDT, EMIL 300kWDH53 TR Th D, —KIIZIIKRENHY—F 2L —F(34
U A O Z RO —F 2 L—F LI D b 0)%:;@145@“/5 DHPEETH D,
LIALDR D ZHUIKETHY ko7 =74 M a2 M LomiliZe i Th 5,

ZOWFFETIX, 150kW &5 Z & T, 3 AN D EFFS Y B —F% o L— & ZBi5
THZ LIS Lic, ZHUS K0 gy NIE LD ED 7 = 7 A S O TR HIRAY
LAh72 Y —F 2 L—F OFERANEB Lz, 2O L5 RO b DA EIH T L5813 —

¥ L— X RIRES T4 COEAERINIE
e E R oY —F 2 > 4 \
L e~ 7D MAMAE 1300+ 5MHz i ‘
N HFEEN 150kW CW
A AR 2 £ o MR W WR-650
25 CPRG50H Y
lﬂﬂ-l‘i))iz g(&)of;o szRj 12LLF
ZOREEORIIC WmAME 0.3dBELF s
i it 5% " e i aminy RESA TSN TE
D-B-x1 4 czmﬂ“i o) 716 A K&
g ST AT/ . B oo o

SRR SR AR
% D 37K [B] 1% D 7 % 2 1 vy

AR E 7o T,
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REEAMITT

FRURER AR E 2 CREETIX

(1) 9EHZROMEREMAERERE L2 ZERE Y 2 — L OEH 2D 5,
(2) 2 B AGZR O RERE(E 2R & AT IRE & #RBR%E

(3) CW 27 74 A b otk

EHEEET D,
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G. XIRRHEEDERALHASE

M=

BRBERFEE WL, SEHOM MO &S IELZITV ., X E o RES % B
U7z REIXTE & L TRIGH KRENRIT - T2, BT L X — IR 2 BV T
ZOREMPEETY =227 b O BELER 2B L, BA6 K7 & L E CRIE AR O fhiH
W BEEFER L, £ LT, XEAE R &HEISE M g (MCP: Micro—Channel Plate)
DOBRFICKRII L2 L 2R Lz, £/, SRV X —IEEITH) A7 b A—4
L L CHOPG (Highly Oriented Pyrolytic Graphite) Z{fi o 7-Xfr A7 ha XA —H & K
PR KRS & @ TR Lz, RfEIX =L L TR RENMT o7z, ZOREARY b
A—5 F Al o TR R F — AT o Tl = o 7" b BEELXHR O = L — %
E L, BRHERSE L LFE TSSO LR 2 FE M L, ZOR%E, HOPGEERH L7-
XA P A—Z PR TE -2 2R LT,

XHBROBPE & LTX, v FL—2—flias - FERRNGE - v~ 7 e Fy 317 L
— MBI ENEESRM T T A Z k2T ENETND NNy 7 T REER Y
ZHBE LI, £72. 77 v VRERE AW AT A2 /#EL, L—YF a7k
VHEEL X B E LTI THID TINERER NNy 7 7T 0 RESGITTX AR L, #EE
D S/NDA) EEMERT DL & BITRFAAENSAR X RO RN — 43 LTz, ARk
RAIZEBORI OB H RUVITESL D Z E N THEEND, AMEEOK b BB R IT L
—PERBEE L~V TFAFEFE—LIC Lo T LT UL AEED X AR A FEF
L. XHRAER - S AT AORBESZROH L7 Z &2hH D | IREELEOBZEM
W LB D DBEOIEE AR T 2 LN TE T2, WEEIIE A LA (REg)
DR HER DOFEAM 21T > TV & & HIZZEDRED G FETOFHMEICEE L TH M
2179,

AEFE—LTB Y27 MIEVBAET D XBOET=F—IEND THRIEHZD X #
MO TOT LA 7 A —L 10
725 PERE X RRAR g OB & B
B4, ey MIFEETHD 0.

2 0 0 8MFZIE, ASHHE AR
DY —_A L ERE 25l 21T -
oo KREMEZ HIET 2 Rk
H #% & L T GEM(Gas Electron
Multiplier) Z iz H L 72 7 A i HH
ZB. WA A=V EEOIBDOE L
T arv s v MHEL2ERD
T, 550 600 650 700 750 800 850

Time [nsec]

@-K1:MCPIZ&k>THHEEI N =100 /3)LR/Train X

8

Intensity [mV]

& 8
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eI FRBE DN~ A 7 1 F ¥ 27 L — b (MCP) % T HEREIC 100Bunches/Train
PR LR REZ L TOQ-X 112733, EERIT 2. 8 nsec T 100 7L AD X #RONERL
INTNDZ ENERTE 5, EBRITHH Sz XBONFHUE 1. 65X 10° Y61 /Train
THY, fHEH I 2 — 3 CAINIZ K BFHERE RO 2. 0X10°61/Train IZIEIE—
BT 5,

X R4 HH 25 ST o= B
AETITET 7 7 v F SR E Tz X B s 238k L 7o, £ O ER ORERKX]
@K 2 12T, RO & L Cid HOPG Callmator X-roy

Detector
(Highly Oriented Pyrolytic Graphite) /—/7—
BV, X ENY 2 T T Ry SemplonXray —l

[
HEoEREN TS, ZiuTL—H¥a h:op_e

7 N UHEEGEL X AR & LRI R I DR A Electron Beam

Thd, @-K2: 77 v I RFFEEEFERE
FEBEREICHRH LT XOX A I 7T ey b - L= —lETmy hZLLTFTOR-X 3

R, BRI L —Y a7 P OBELO FRET 218 ORERAE LTV D,

7000 8000 5
= 6000 &
g i{. 7000 >
8 5000 S B e
e . 3 6000 &

o 4000 § { e A
c : '.‘ © .
::- 3000 i ! 5 5000 -;[:-"'F
h [ I3 L*

S 2000 3 ‘P O 4000 . o
® ! , £ =3
2 1000 i \ = e
s j b L} 3000 .’

°r ¥1}‘E T'I'-Ff 2000 ‘

276 278 280 282 284 0 5 10 15 20 25 30 35

Phase@357MHz [deg] Cavity Peak Power [kW]

@-K3: T v/ RFEHFIZI >THRE LI XRIES
(FEK 2477 my b ARV—VBEKRF T2 v )

X ke & LTI Bt v F L—3 g R SR - MCP Oftlc Si-PIN Ak 2 4
HAE LI, T2 Tw AT LA XGRS E L TREZR S D EFFET HI-DICZENZE
DORRHEHZEBIT 5 S/N Z 7l L 7=,

B 1 : D S/N TR

S/N L—— iR
T L—va Ui (EERH) 1/4 40. 6kW
VoFL—a Ui 1.98 32kW
(7 F v 7 K5
MCP (& #24 H) 1/1.3 30kW
Si-PIN(7' 7 v 7' &) 1/3 24. 2kW
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@-F 1 EZRTHNDEICT T v I ERND Z & TR 8 5D S/N Off L 23FeRE
STz, BEBEICHESGRE L TRiEZ2 DL L TIMCP Ay FL—ra VRHEEEI D b
I 3MERWZ L DND, £, Si-PIN BEERHIHIRI ANy 7 7T v B ok
FICK NNy 7 7T 0 FITEERES | BEEBREITERTET 7 7 v 72 T
FHliLIZE AV FL—va URBREERED L 6 FENS/N EWHIRERTH o2, L
L7278 B R R 1T = L B REEDN O E W D RSN B D 72 A% e 7
kT 5 EORRE LD 5725 S/NOWEELTEL TN,

X BT 2 X —HIEHER

Q- 2 1T LTe7 T v 7 R A W a1 X E O 7 F v 7 R OR8> & 5O
AEPET D LICL S TXHROZIAF—HE, DEV AT fpA—4—L1LTH
FAT2ZENTED, 77y VRO A IR T 2 B RORIE 2 ENDE T
E— AT RXNAXF—TITo R E2Q- M 412, ZORENGH LN X RO RLF—
HIE DR R A2 Q@M 51”7,

4000 32
T s 30
g N e B
= A W o = 28
S Iﬂ Q
g 1000 { I ’E-I.]: E 24 — Expected
§ I l L ] I 'L III. L 2 Measured
ar

T T e
1 2 4 5 6 7 36 38 40 42 44
HOPG Angle [deg] Electron Beam Energy [MeV]
Q@-H 4 : REHRRITEDAEKFAE QK5 XBIRIILFX—HIEHER

X DRI KT HAERE— Lo VX —% LT EICL o TE D ERWAE
W27 hLTWAZ ERbnd, o, EBRICHE SN XBROZ R LF—H L—Ha
YR UEEATRIT OB DE L &L, ZORE)
HBHEBRICL—F a7 N UOHEL X AR LTS Z
EINHERTE D,

GEM AR HIZRIT A D X 5 72 GEM 7 A L&~ THE
BEE SO AMIEZIT S b DT, 2 RITONMEFR %2
FTEL 0O BHNRMHEEELET 5, WEKD X S 7
ka5 LT R R LX— (10keV) 22V T,
AN LD NE RN ZFRIH, ZEBRICENRLNZ GEM 7 +
AT XY XKD AT FITHT D 2 RolFMa R Lo E E RN REIRE A EST 5
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Drift field e

HV1 5

Gas: P10 (Ar:CH,=90:10) fTos ~
r=- r——-- HV2 : = _ 1

I 1 I 1 C r "‘-r--r-r'I =y I L
I 1 k1] 100 200 ann AH 500 GO0 Too

. .55Fe (5.9 keV X-ray) :
TEMNTE, ZHICE > TR FRICREND B2
XHAT Fv (5.9keV) B2 BHND I EIRINT,
THALLTHxE /) U REEBREILICE ST, B 10keV OXMHETEIAN—TFT L
HESNEBTE S, —J 100keV L EDEWWTZ R /L —"TiX GEM 7 # A /MThE L 7= 4 A
XL DONEFETARTRZDLF

RAEET S, E
KA T LRI 2 DL 5 7 d A v % gm
ML GEM ZiR/EL TEoAHMICo ;80

WTCORMETE RO T, BAEROFHEIL,
B 125kV O X3 A E 2 ¢
T, AEL 1TV 2., BHEROA O
PRIT 15x15em* 3 0 | 128x128 HZE D 2 Ik
TAA=TVEGAHTIEDOTE LR
BEREGR Y AT A LTHAETS
NTWB, ZhE EIAT A R F v — X channel
NafEo TR L7 b 00, AORTH

D, 1mm FREE E TOMBRDBETE 0N DL Z L EART ZENTE,

XHROPHA A =T T O AL LTIV Y v v r vuitigo miertic
DOWNT LR« BREEZTT - 72, KE K TIXER FWE - fEElERRHZEE LT
SOI(Silicon On Insulator) FiffiZiEMA LIz v —%2BEFTHY, ZDOXA TDT
WNAZAN KT =7 NTHERIID XBREE S T2l A X —2 0 7~ O H TReNE
[ZOWCRER 2 WV C BRI R 21T - 7=,

SOT HAfiix, LSI o Endfb & B E/MbE FBT 5720 O EFE N O—>T, Ny
KAV 77— EMEN DR Y 2 U HAR EIT Si0, D#kxE ThgC 7=y CMoS = L
J ha=l AEEETHHLOT, 5% D EMAIKOEARE L H SN HINTH D,
ZONY RV =27 7y —IZEEI T ) a2 TR — & U TRIA L, ffx
JEIZH TR BEFEEy 7T v 7 EEO MOS =7 hra =7 A TEh % HEiE -
R T 2 UL, B —Lt L7 hr =7 ARERIC IR U7 BEARM 722 R
IRYAT LNEBRT D, REZEOEZRT,

=)
=
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2008 FIZHIESNIZF v 7 50T Pixel Detector /Radiation

X202 72D 128x 128 - = / Circuit
TR NTF T T, XBEFTEE ( BBu?i):d\\_-é b 1
LT, ZOBMEGA AL 9 n+ e -

LTl T2 47 (BT

60 I 7 urAmDd 128x128 ¥ Sensor
(High Resistive
JENLNT, XBOT 5 hh Y Substrate)
YT A TR Ty T (T .

v N @ 2 FET, 2K
F 1L CCD TIXEBL TERWERA REHH O AIEEMEZ RO TW D, SEEN DL RT ¥ R /L
AT 2 Z DO TE DA — Rb ek L, BfgIEE & U COMRERG A & 72 o
Too FEBRITETBIL 35KV, Cu ¥ —7 v b & LTz X BRI AEREE (~8keV) ZfE- TITo
2. WD TOBGEHMmORER 2 RKNZ R T, BRiE 25 X7 B D8 =Pl T&E T
WD ERDIND,

ZD XD RF I ER A B E X T KAEELIE Z 0 SOT B 7 &L L 5wk X i
PROFERT AT AFEBUCHNT & DT ERT TV TETH D,

Fosition resolution

(pixel size=20pm x 20pm)

slit w=25pm

il

I

X-ray Test Chart

| 25 um Siit is well separated. | ' [ip/mm]

2

g
AITER DG R & 0 BUREINE SR 2 W D RTB RS O F AR ENNRERIC L D X #RIEFEDS
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BRI, FEEEOAER XD FEH L IZTZFREDO TR NLX —Th 5 T2 DICARFBRIC K
S THLTZ XBITFIRAFTE D 72 OITITTRE IR R LT D23, T O g OB
BRENWHND ZENHHETH D, £7-. FHORF~DIEE L R HEENE SN TVD,
FEERIT X A HHARRFAm SR Tk Si-PIN P8 AR HER A E IR EN KR E <, £
PEFDONRy 7 7T 0 RRRENWT & BMERTE oo FRE Tl B AR Has 28k )
% U< AT E TR A 58 b5 L O e kiIc T A M ERH H Z L ER LTz,
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H BRRBEGEEERRAANDTS—DFHR

i3 E

DA R SR R 7 B — AR EBUT AT T 1. 3GHza e (CW) 1518 i =3B 2= ]
MATIT 77 — DRI &R LTz, gﬂzéhékﬁzw— L. CWEAR B 2R o e ) B
20MV/m& B — AFEHE100mAIZ R LT, =R/LF—[EI 21T 5 EifiE CIER20kWz 22 5, A
1717 =%, STE-BLO AN 75 — & FaR & U CakaH S, 20kWD A 1730 —IZiiit 2.
HIeDIZN DOPDWBENRENTND, Fxld, BT I v 7B =R DN
“—@:/T—z/%%%WL 30kWDTOTFEJR & KE /BRI EiF 727 2 F A
2 RaeHWTKENRBRZIT > 7o, KEE TR, ECANA T T —0GEH 8L KE
TR OFERIZHOWNWTIRRD,

Abstract

We started to develop an input coupler for a 1.3GHz CW superconducting cavity to realize a
next-generation compact high-brilliance photon beam source. Required input power is about
20kW for the cavity acceleration field of 20MV/m and the beam current of 100 mA in energy
recovery operation. The input coupler is designed based on the STF-BL input coupler and some
modifications are applied to the design for the CW 20kW power operation. We fabricated input
coupler components such as ceramic windows and bellows and carried out the high-power test of
the components by using a 30kW IOT power source and a test stand constructed for the
high-power test. In this report, we mainly describe the design strategy of the input coupler for the
1.3GHz CW superconducting cavity and results of the high-power test.

RFEBE
AWFFEIL, 1. 3GHzCW AR EZRAAAN N 77 — D% TH 5, FHEIN TV D OVl
fREZE 1 L B RNEAEE 20MV/m T, K E—AERIE 100mA TH D, AT 7T —IT
BAENDHNRT =X, =T —[EIRABET 5, =RAF—[EULDO T, 22RO A ff
QfE (Q) 1L 2K 12T 10°TH Y | [\l & — Aixw# MR D E— DAEIZT X T T

X570, AT — imwmmLﬁEf B (BESH1In) H720 40WRETH
5o B L. FEEROER TIXAELIC L A28 (mlcrophomcs) 78 BT X0 ZER DI R RO R B

ZzlF, HIREPEIC peak 75:1%’3 EFEE LW, o T AN T T—Dh v >
7B EE, AMQME Q) 2/NEL< 52 & THBIEZ 2 TRE < &8, BEROE
BN — DR EME E BT HILERD D,
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| 20MV/m, Qu=1x107  —

E 20MV/m, QL=2x107  =seeeeeee-
= 60 20MV/m , QU=5XT07 s
S 20MV/m , Q=1X108  smmacne
a 50t '
] v:
= 40} F=
HR/QO
e 4R/0)D,
5 30}
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E 20 bernnnn: 20kW e, s
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.........

O 5 10 15 20 25 30 35 40 45 50
Af[Hz]

DA QRO ARSI L b O A BEAEE) (A) [/ D A ST — (Pe) DB,

B 11 20MV/mANH R 0D He = J8 i He s © D JE A2 B (AF) (23t 5 A 13T — (Pg) %#Q,
IZENT T 77 ThHD, QW E . BB OZEH) (AF) 23/ S WRHIFR AT —037d
R TTRA, AR OEITHBURIC /R D, BET & FRBLEHOEILY 71 FED
22— VORI RKREL KM XL, Hk D77 ImicrophonicsZ O T TRNB/MVNETH D,
WS DT — & TIIRUIMRENC X 2 AR BEEL Y T4 A EY 2 — VEIZRRD | roms
C0. 6-THz., peakfi CT4-42HzFEE & STV A[1], MicrophoniecsD/NX72 7 T4 4
Va— /L b EREROBEERFBEE Ch LN, AN I 7T —0rkEHiEtE L TIE
4% FLCAFTH0Hz £ TOFABEAT 2 40E L T, 20MV/misEHsiF Q=2 X 107, i R A S8
U —20kWA FAfAR E Uiz, F72QUTEE L CIXZEIR<° A 7°7 —Dpulse conditioning7Zg
EPTZADEI. KON VQEERBLITEDHZ E2EARFTHE LT, £ LICEATERE
F LT,

Je e 2 1. 3GHz

pJIBE AT B R 20MV/m

AT B K20kW

A TQfE (Q) 5X10% ~ 2X107 (A%

K1 ANNH T T —DIEARRER

TRAF—[AL 72 L ONT —AGE2MVIZ R L, & 1 DO AT/ NT —131/100TH 503,
7L ARGBAREZER (B RINEABL30MV/m, 7 3/L AWE L. bms, #8 V U JEHEEEHz D 2L
AIEHR) A B 7T IR TIFEOBRANRT —BNETH S, Mo T, 7L ARE{RE

ZENZxF LT, 10f5 DR BN TAE I d, & OFEEROBRK, 3 L U2 ~D AZLDOBE A
BERETHD, SHINNVRAEIEEEN, BT I v 7B —X 7 P{a v R—x
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—ﬁﬁ%@TXFx&/F®ﬁ£k%_f®ﬁ%ﬁ%®ﬁﬁﬁ%%ﬁﬁ RN EL
7T —BRUEDORIE R & REEA~D T 2R,

2. ANHhTS5—DE&kE

X 212 AN B 7T — O &ER & or T, BARIEREE LTI, 1. 3GHZIZ T/ UL A EER T
DRENRRO IG5 D ILCHSTF-BLZEHD A 77 — %R Liz[2], BT I v
7 #2121 X500MHz CTiEds L TV TRISTANSCKEKBIZ THEBED H D b U AKX X A 7 DAl
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Bithas - FEABRHE - ~ 1 7 8 F v FL T b— FRIRIERERESM Tl 5 2 Lk
STENENDNY I 7T 0 RREREZIRK LT, £72. 77 v 7R E AWz
MR AT D EE L, L—F a7 b UG X f e L TIR TR TNl N v 7 7
TUY RESTTXHMERM L, #ED S/N DM EE2ERT D & & IS AN B AR X
MO TN —HFHH LTz, AERITEBEOFIH OERIZ S RUVICRIZHS Z LR TFRI LD,
KEFEOR S BEERREZI L —PEREB L L F AV FEFE—LI Lo TwAF UL
AREIED X MR E EFE L XA - B 27 AOBBEREZERNH LIZZ &ICh v, K
P DARE O RBRE N AR & A S D DO 2RI 2 E N TE o, WAL E B
ML (RBH) OREZROFHGAZ1T > T\ < & & BITEDORE D & EH T ORI
BELCbma 1T o,
Abstract

We are developing an X-ray property measurement system for a super-conducting linac based

laser-Compton X-ray source and studying about its application researches. We have demonstrated
multi-pulse laser-Compton X-ray generation using a laser super-cavity and a multi-bunch electron
beam produced by normal-conducting linac at KEK-LUCX. The produced X-ray flux was quite low
but the energy is almost same with the target of this research project. Therefore this X-ray can be
used for an X-ray detector evaluation tests. We have already measured a background sensitivity of a
scintillation detector, a semiconductor detector, and a micro-channel plate. Moreover, we have firstly
applied a Bragg reflector for laser-Compton X-rays in order to separate X-ray from background.
This system was successfully performed to increase S/N ratio and produced X-ray energy was
measured by the reflecting angle of Bragg reflector. The most contributive result was the first
demonstration of multi-pulse X-ray generation system; this will be a milestone towards the
realization of a compact high brightness X-ray source based on super-conducting linac.
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