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Abstract

We have been developing a compact-sized cartridge-type cathode exchanging system installed in BNL-type IV
photocathode RF gun. We propose the Na,KSb cathode, which has the possibility to drive by visible light of 400 nm
(violet range). We tested the cathode and obtained the quantum efficiency of 1% at the wavelength of 266nm. The
lifetime of T1/2 is more than 100 hours surrounded at the vacuum pressure of 2*10® Torr.

We are also developing a compact Compton scattering X-ray source to apply to the medical application. X-band
(11.424GHz) 3.5-cell thermionic cathode RF electron gun is adopted as an electron beam injector. We chose Nd: YAG
laser which can switch a wavelength and energy (532 nm/ 1.4J, 1064nm/ 2J) as a photon source to collide the electron
beam. New two key ideas are contained in a new gun. First, choke structure is adopted as an RF interceptor, which
allows spring to have only to role as a stabilizer of the cathode rod, therefore stable operation will realize. Second,
cylindrical waveguide is adopted as the coupler for feeding RF to the cavity. It also enables the gun to operate with few
RF problems. In this presentation, we will report the details of new X-band thermionic cathode RF-gun and
experimental results on cavity property measurement.

We are developing non-destructive testing (NDT) system with 9.4 GHz X-band Linac. This system adopts low power
magnetron for RF source, so total size is very compact. Now, we start beam measurement, X-ray generation and X-ray
imaging test. In this paper, we describe the detail result of these experiments.

BRKFEFHTAT 7 L —F —haix B #552008

1. [XL®HIC

FRE N EE T, SAY kYA v T4 Ty, S SNYEILDS4F 97
L—HF—FFXv T4 F v XN FEBEMA/NMES  NaKShiZ B FHEE b TWnWa Y —K T
ATy 7 EIEMIERAEHISkeV T A F v 7 ZFE L HV . 400nm T KD & 1F4h%E%5 %0 | TisSal —
T3, P —DUFE CHB I THS ., 1Y —F O

SN RYA L TAFy 7 FEERFAMA~YY  gromolEEREES 7T, IV —FO-0Oh
LT, ZRETRERK, B2 $7Ea®PRRE _poppge ey 750 ~—2 FIAEKRL . 74k
WMOBHBEFEROVICHNOND L E BT, B 5, REE TSI 2 AR — LU B A (7o 7=
%ﬁﬁ’]‘?&bﬂ@%&gifiﬁfﬁﬂ%\ f@ﬁ/ﬁ/b%{ﬁﬂﬁ@% ?ﬁﬁﬁf&iZ%nm@{ﬁﬁ“C%ﬁ?Xf\ i«(ﬁio 71—:0 °
®E$Eitgﬁ®$”ﬁﬁ7j)ﬁ7bﬂé £ Liﬁofzc I‘—‘/:/7®0)15 %%;—j%‘;b)l%[z]f%o 7":0 7’@'3

.. W HFmiE % 7o 72, IEEMOETFIRE L T

2. HRFARS AL TV 58, B —F OHFhREEE 725 C
TR0 B TR L> 2 B AFHLADEFAF < Do AMBENDY —F TEHERREO RLEH,
FREAER S e, N, E— AWBRAIE, FI AT T AEBOBAD RidEi, EHICAHE
RMTH D, BURE S L RT, WAL D,

! E-mail: uesaka@nuclear.jp

-37-



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

a =
F1 V2048 B2 2L [FF A —
BE T4 HRERE
L-1 KBBOBEHRHRDHR BN (RREKZE)
L-2 LR TO—TEERVSBEERGDHR BN (REKE)

L-3 RABSFHHEORGHRILF RICHE TIHABR (RRAP)

L-4 SHERBIVE—(FILSFEAR) OFR A Btz (RRKP)
L-5 BEREE U FL—E— DR L REETHE EHEN (REKP)
L-6 B A/ IR B E R TR IS (EIRED
L-7 BiR - BER R AR O RS RILE BF N (REXF)
L-8 THEAV—RFEFHOBEEEL EagE
(JASRI/SPring8
L-9 L—H—TSXITNFE—LFR ERFE (RRKF)

L-10 BEIRF—aEERREDEARE ERFE (RRKF)

L-11 AHENEXERIRE AV RIRRERS AR ERFE (RRAF)

ox OMEEOE 2R T E%ﬁyfﬁﬁ?ﬁm
Torr, Jﬁi‘}i%@ﬁ@ﬁ/ K & A 0 T 2%10%Torr T
&otoMW/%¥t74iﬁiot%%%bf
B, Fnly BEEERBOVORRIAENS, B
Y — k777%k%%ﬁ@m RIS v, A A
R T BN TE4*¥10 Torr L T ’25#)€> 2
bote, TDLO 7 EZEEIZI51T D Na,KSbh V) —
N O FamFEE M2 1[TRT, Y —R OFFanni 240k
MLAN TRAMIZED 0.5%F THREE T2 B 1000
MCThHolz, TOBETHEOED BHHHL | 280
e IS S D 1/5DBF2h=( T(1/5)) | @«% e
DHBEEL 1=, X6 IZRFOEIINEEE 7779, HbA

IE % LD 73 M TOHIEIERTIML < . RF

HIIMZE 26 07T Tldienwz & Rbnd,

4. L—Y—=TSXI54F 99

V—H—T7 I X< HAEERICL > TEZRLF—,
HANVA R I v X A, BERELEETE—
AEERTAIRETCa LR "l —HF—FF X<
IR ZFEBR T 572010, ARI2TWL—F—Z2HWn
TL—V =TT X<V — ROWFEEIT> TN D,

L—H—7 T X~ EIROBUEORMEIL L ENE

L bE— A%E@ﬁif%é HAKEHIDA A L —
W — 1T Al of%%w%%mm¢é FAE
L 7-EBEFDS5A % T{/IL RES NZEEAT Y —
THENTS, @%&¢/17T6 & TR O R
AL, WNZA T Y —v ETOBTFRENMAT
BB, Yy (B=0) I B W TR BT K60mmeE L3>
TW5b, 5% B=0.2D)IcBW\WTIEFAZY —> ETO
ﬁ%«ﬁiumtﬁm@#ﬂm mEds, £z,
ZOBOBEBFRAEITVa v N T E OIS o R
S, BERS D [3]

5. XN KRSA4F v
51 =7 b UBELEAXRIR

SPECTRAL RESPONSE CHARACTERISTICS

TuLs e GRTHDS BY IIGAMI ’,

SEMIAL MO NOTE : DARK [ gOnrp "™

OATE d =

’ tou -

: | 3

e e {
- | N
z o S X, { = /)
3 i \ | = ;
€ ha \ !
g % | l 2
> \ - ) AT
\ 47
); 10 B "y , A: 7
" :: i == st
e |
o LN
22 B
wu h i
o~ Yl
ey 1077 & B
2k 3
<% o &
wa -
a }
<3
g3 —t

- L
U2 30°
gg o 14} 3
o2 1! | 5 —
Io 1 [ ‘
» - 118 n|
< Al 1 -
o '
o 1l |
= - H
9 1074 i o
¥ 1t =
(8 < v —
. 1

|
e L_._‘__L-.L«Ll

190 ¥z “00 800 e oo LT] 00 w000
HAVELENGTH [nm]

[X]1 NayKSb & & ZhR DO AR

Na2KSb DETEEEL  RF TG

.

—

RF Epf0

QE [2](266nm)

0 1 J l . l . l
0 100 200 300 400 500

Time [hour]

[X]2 Na,KSb Ffnadhr, WAL RF HINZRT,

B

B=0.20T

0

E

X3 :

DRZETODETE —L 7R 77 A )b

E%ﬁ%%ﬁhbt:/nyﬁﬁﬁéwwﬁé
BN — NERSy TZDRFJEL'JT%J:U“O)&
/727/§27)/7WEW HafRIRT 5729

BV — R¥ER4y RF%@L’?@”%?E—ﬁTﬁL%%HﬂL
7~ B E é%&ﬁbtoﬂ4 CHTRE RN

T, BB THOBRFHIEEL T, K& <2o
DUBEND D, FH—IZ, B Y — F~DORFEW 1%
wWELTFa—siEEsRALEZZE. B, b



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

7°?$%5ﬁ%1iﬁ§!%@ﬁ$m%iﬁ%%bt T 45 A
WICER L2 EThD, HERD RSN HAEE X
@%)Fkvﬁfcﬁjf%LT +43 ZRFIGE R RIRETH B,
HTTEERACEEHEANT, Ta— SR
%ALK%@ X 2RBAEIT-o7-, IKEDORFE

B L, Fa— o #EEZ AW THZERNIC
RF75>T wuéﬂé & HERR Z 7= (IK5) [4].

5.2 FEWIERET A F v

R kL ¥ —0950 keVDX-band LinacZ fV 7= ]
P IR E I E OB Z2To CETWVD

KIEE OIEFWEERE~DISH L LT, AT %
EOEEEOEEAZ L5 Z E < RAYEIY, U
7/1/5’/1’A*%J}:WE&%T%64*%£L'COM;H%%)@% .
LTS, X6 IZEEEY 7/1/5'4’ LHRAG OB . : .
B2 AT [El. BT F T A IS B e MR, o
B TITRT, T ; 4

Ch2 Min
—-33.2mv

6. S%OREM S £ofly: SOEINNE N

SRR T ATy 7 TESVFTABY 1Y —F
DEFmbzRHD, V=V =TT AT A Fv 7
. 5TV TT X REOHIEE Kbz 1T, : : : : ;
L —Y—FF7 X<hY —FK O)I—J}_I_'ﬂﬁ;‘f B9, B € 20.0mves Cha| 20.0mver M 200ns| A Ch1 A—22.8mV|
=2 7 LRI T TS0 R A (R M5 J1Y —F EABLEFERAFRNRE LR TE
71, @EIOERMETTITY, BHEAXHRFEIZEAS

5TETHD, HFERES Ay 7 TIXETE — X OLRDBRYELBEME
b XEROFEARE 2 5 I XRIREB 2 17> T\, B A LB

BN

S5 3

[1] Y. Muroya, T. Watanabe, G. Wu, Xi. Li, T. Kobayasi,
J. Sugahara, T. Ueda, M. Uesaka and Y. Katsumura,

A—
BiHE

7ULAXER

Radiation Physics and Chemistry, 60 (2001) pp. 307- i) FIEBID &SI
312 momL a0 SRR

[2] A. Sakumi et al., “Comissioning of Alkali-antimonide e b L FAM
photocathode at U-tokyo RF gun” ¥ THFK SAFYIXER

[3] A. Yamazaki et al, “Experimental study on 6 : UTNE A LREBRBEE

femtosecond electron generation by laser plasma
cathode.” P& THE

[4]Y. Taniguchi et al, “Development of X-band
Thermionic RF Electron Gun using Choke
Structure.” Y P& THRE

[5] T. Yamamoto et al., “X-RAY IMAGING TEST
USING 950 KEV X-BAND LINAC BASED NDT
SYSTEM” Y“fxTHE

M7 : A A=V 7T L— T L& 25 B HiE

-390-



