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Abstract

Laser Wakefield Acceleration (LWFA) is expected as a high quality electron source for the ultrafast electron imaging
thanks to its characteristics. We obtain the low divergence electron beam using LWFA which has the pointing stability as
good as 0.3 mrad(rms) and controllability of the electron beam direction by control of the plasma condition. Furthermore
we have also succeeded to develop quasi-monoenergetic electron beams using the staged LWFA driven by two coaxial
laser pulses. For the electron diffraction imaging, the beam transport line has been made and we can focus the electron
beam with 0.1 mm or less in diameter using the Quadrupoles magnets.
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Figure 2: Electron beam profile at 0.4 m from electron
source.
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Figure 3: Direction control of electron beam by external
magnetic field(B=0.2 T).

ns~ps A—X—DF LUV ANIFEEL, Zhick -
THAENNT 7 XA~{b L, VT T X=(7V
T =L RLT ZAYRNERIND, BIREDOAAL
INNVANET VT T A~ OIED BT RARUZ L - TlH
P22 & CENBEMETL, T 7741
HEMNT D, 2L 5T, LWFA Tk - T34ET
BE—LADEBMEOKTL, 7mn 77 A0, HF
HHELEAT D, LOLAENRL, ZIETOFET
INER R (B~0.2 T & e mfHnicHIn+ 5 Z & ¢°F°
L7 T X< DR EHIE LEXA T T 4 7 ZADERE
EREEARZ LI ST, ALV ADEIPTED
il L, LWFA |2 LB EFRAEDOZEMITHEI L T
5mO::f W35 2 FUM L 722 W & 635 4 FUN
LEGEoETOMBMMRER a7 7 A V%
my@\wyﬂﬁgmy@\@;réhéioh
W O X > TIF IR AEO & WE T E— A
NRET D, £z, BGEHM LGS, BETD
E— A% +03 mrad DNVELZEEEZER LZ, &5
W2, TV T T RRITHT 7 A N — L[k D S8 i
BEfMML, EROVI X~vF ¥ F/VHTL—H%—
Wi 2 ihie 9% 2 & ¢, HEHAE - OARK S MR
SNTWDRIBL, FVT T ADEMKILZa TR
FEIZRKRE L IETFET D, LEERoT, BETHET
E—AD7m 7y AN, BEMETa NT A MERIZ
KELLEELRZTD, L=V —Dar T A bE
KiElLTHZ LT, WETHEFE—LDOEILRD
BENIIFFCTE D,

22 ZBrL—Y—HuR g

— RN T T R W Ko THRAT HEFITEL
W72 N RV X —lg &2 FFD, ZAUEE TRRIETIC
AT A5 2 CORESTHD, LT, £
B 5 &R LA AR IR R K D = % L —IF

DIEH AL NIRRENT WD, ZEINE & 1ZE A
D OEA 2L LT O X - TE
BERIZINE S 5 FIETH Y . BIEEOMIRG TRA S
7% %%%&@mmﬁ A BN ALT O,
WG O B 7 N A ZE IS &2 NS 325 2 & T,

I L — sy j:jJHL\ BT RV X — 45 b RO
ENDHZLITEVEFE—L2DT RILF— & g
b3 2 (hrFd [Al#z),

ZEOINEIC X 5 B3 AEFBRIL Figd \R- TR T
{Tolee AA VIV AEE—LATY v ¥ —THEl
L. HES OAPF/3.5 % L O EE A OAPFR0)IC
Ko THAERN BIZENT H, 22T, BHES L

AN &> THIBEOETRAERBY, BEEA/ LRI
Ko THEBOBNEHMBIYG 2 AT 5, T AR
I He A%V, 77 A~EHEE~10"cm?> TEBR%E
1To7lo, BAELEFILEE O Energy Spectra
Meter:ESM I[Z A S p /L X =i S D,

Fa—T RN RICE B L —F—DESNEFIFTD
VX KA A= F£72Figd \ZBW CTHEME TR15 1
FOBRILE b Y UEELED A A — ‘/“%%ﬂ%%“ﬂ
Fig.5(a). (b)IZ/~"T, FigS@)IZrRd X oo, MER
PNV ADEN R DB FICRE R IV AT ié???
IVOFERMN R BTz, £72, Fig5(b)IZHBW\ T, FA
Y CHGEL D BRNFE D% 5 IR R O BRI 3 R
%\%&@%ﬁi@7§XVH@@Kiéﬁ%A%\
BEOR LY RES LR ;5@M%%%Mﬁ
DHELTNDZ ENREMIT NS, £/, ESM |
Ko THMENEZRELEBEFOZTRLEY—RT
L K% Fig50)Zrd, Figs@IIZRTLo1c, £
B L > CTEREINZE T E— 2 OUER A iin
EREINTZy ZZT2 OO0’V ADAFEA I T

EEAESEDL L TRAETHETFOT RV —NE

Main pulse

Magnet
(B=02T)

e beam
Short Focus OAP

f/3.5

Long Focus OAP
f/20

Figure 4: Setup of the staged LWFA.
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Figure 5: Profiles of Staged LWFA.
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Figure 7: Pointing stability of electron beam focused by
QI and Q2 at 6.5 m from electron source.
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