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Abstract

The RF gun based accelerator facilities at ISIR have been upgraded and renewed for the study of fundamental
dynamic processes in matter occurring on femtosecond time scales over sub-nanometer (even atomic) spatial
dimensions. One of the accelerators is the RF gun based linac with beam energy of 32 MeV. It is used to generate
femtosecond/attosecond electron bunches and develop ultrafast pulse radiolysis with time resolution of femtosecond or
attosecond. A prototype of time-resolved relativistic-energy electron microscopy has been constructed at the first time
in the world using the RF gun. A new RF gun with the highest repetition rate of 1kHz is being developed under the
collaboration with KEK. An RF gun test facility has been constructed to study the beam dynamics in the RF gun and to

open new applications.
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Figure 1: Layout and photo of S-band RF gun based
accelerator facilities at ISIR, Osaka University.
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Figure 2: New femtosecond electron linear accelerator
using RF gun.

22 RF &84 H T R ) fif A5 B IE

W OREE IR T B R R A ST B FE
%@?%m\§5iﬁ%ﬁ<*%ﬁﬁﬁf%é 7
FEAMEEIL. R T L ~UL T OREE R E & T hE
RM®ﬁEﬁ%ﬁ%ﬁb%ﬁ\ﬂ?@%Lw%ﬁ%
I PNTE T2, T AVUCKER 3 R RE & 30 L 7 ¢
Mo i BRI, mEClET 42557 XA r—
TOMEEEZ REE oM CEEMICETE 5 2 k
NN 5 ES %Tk%ﬁ&ﬁ%%@fwé m
ﬁﬁ“% EX AT HE MBI ZEB T 5720
B E DDV ADEF B — Aﬁ‘TTKVC&)é
FIZT, ¥exlZ7+ v Y — K RF BFEHHLH &
7z A NPETRSVAREORBR AN LT, R
f;ﬁﬁﬁﬁ CEBEIN TRV, 7= A FFPRER S

%ﬁ#éhkv@ﬁﬂﬁ%ﬁ@?®@ WA E B
%HW%%thmu AR TIE, FFEICIE
100fs, ZEfHAYIZ il%mkféﬁ WA%%%Wi
ST/ N R EE FBRMBI A BT T 5 2 & D,
k@%ﬁﬁﬁf%é

&&b%%bt7IAhﬁﬁﬁ\MMw

%ﬁﬁ% RO BB 2R, AE AU
74 b Y—R RF BF#iazHW5Z LT, mk@
R CTH D, HIO TOIMEIRHAN & &1 BHMESEE

DEE L F XS, RE TTHOREE LT, 1k,

PASJ2014-SAP118

ZEM B EDOEILTH D, MHEZEFNIZ DC &
LY 10 FEWVINEEY (100MV/im) #6957
O, WY — KK BIRRELENETNIENRLRNI B
V222 N O 15 FE 4 C ek R LR o R ) B = ok L —
FTCMESIND, 29 LT, ZHEMDEIZLD=
R HADOHERBIIMZ B, 2OV AT OE LR
EREL, BHADNNSWEFE—LEZRETDH D
EMEBTED, 0%, HNVAEFE—LDR
HETHD, RF BTHENOLRETLIEFE— LD
& X L — Y —ORFEE %2 KT 5720, X
LA L—H— &R H 3 ELC @wa®ﬁ
E—AEELEMTEDLEVWHIRERDD, 2
T, X%, RF BF#42 7 b P L —HP —TER
@Jé”@f A v % 22 0.lmm-mrad, =T F
LR =SB 104, 2L RTED 100fs DT = A b
BV ABTE—AERAE L, WO MRE 7B
DEFREEBRIES, K, Fx D RF E1E5O
e Tix, Y — RICBE T2 L —F—D L g,
ARy A X ZFIE L, INEEZER N O &Y & AL
MEDNRT A= —FEbTbZ Ll2LD, L
AYT= 0 OEMED 0.1pC [T Z AT, Liﬂftf\‘
EOEnE 7 = A FRETE— ANFEAEFRE
b5z <‘:75>2’)75>071[12]0

A BAEIC BN ORAELE T =
A%ﬂ%ﬂwxﬁ%t Ai arTFrHRVIZk
HhayA—hEnizhk, vy Lo Xk oT
SR A AL TRUBHZ /N S WU A TAS T 5,
B, L X, P L R EEEL R
@30@%&%@WV/x%mmto%ﬁW%\é
N7 & IERINZEZE R/ MET B 7o, e a — 7
DR E EEL L TERY ﬁ%v/xﬁu‘:bfwu\
REFENEH SN TV D, AL > ATk, E
fik & FRRIZIERI R OIS 2R L, B RER) 2
44,000A «+ ¥ — > Th 5, WHITEAFIBIE LN &
VWS R Y a — UERBEMER B 2 L TR Y | ik
KEGGTRE 24T OFENARETH D, ZHizd v,
B BEE O A A — P BILKREEIL 5,000~75,000
L2y, KEEREECTHD 10nm HfREEE 01T
ERT D HIAHLTH S,
ﬁﬁﬁ@%%~9wﬁmﬁ\ﬁmﬁ%®%®@ﬁ
M fRBE\CHRAE L7\ DS L BB - O SR JEE o L AR
wrﬁgfbé FrlZ, FERWERE~ORE & EH
T 5H7-OIZIX, single shot TOA A —TZWET D
%E#%é F T, Fx D MeV B F-RREIPTHIE
[SUZRRED LT2 SV A 72 0 DB D150 C H E 7]
BEZ2 Tl & F—7 L7= Csl ORGSR bEE T Ll
7 % b =27 A%E#LD Fiber Optic Plate Z£¢H L7-, ¥
M0 MeV B EIHTORE TIX, BHEREEORKR
HEE & LT, 3X103counts/ electron Z3ERL L TW
5[13,14], &iT. @EEH A7 (EM-CCD) |2 =
Wz HZ LlZkoT, MHEES 10 520 EICH TR

- 859 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SAP118

L. B 5x10* DV 2% W CHERESIZB T
% MeV &1 [EIHT D single-shot I E I L 7=,

.l L6

Figure 3: Photo of time-resolved relativistic-energy
electron microscopy using RF gun
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Figure 5: RF gun test facility.
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