Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 WEPI017

cERL IZ$& 7 % IR-FEL AT 7=/ F £ 45
BUNCH COMPRESSION OPERATION FOR IR-FEL AT THE COMPACT ERL

BN A ARHPES A, RN EEE S, IR A, EERE AN, mAENY WLk Y
Miho Shimada*®), Yosuke Honda®), Norio Nakamura®), Ryukou Kato®),
Tsukasa Miyajima®), Takashi Obina®), Takashi Uchiyama®)
AHigh Energy Accelerator Research Organization, KEK

Abstract

The compact ERL has a plan to install undulators and demonstrate SASE-FEL in the infrared region. For the first light,
it is necessary to realize the high intense density electron beam, such a short bunch length, a small energy spread and
small transverse emittance at the high electron charge. Therefore, we performed systematic measurements of the bunch
compression to survey the achievable bunch length, transverse emittance, and energy spread under the present accelerator
condition. In addition, it is successful to decelerate and transport the beam to the main beam dump even in the bunch

compression operation at the high electron charge.

1. ’XLU®HIC

B CTERIN-GHED Y — L 2L 2
SEREIEB TR I N2 — A%, VW I v &R
VAR WAV FETHIETHIEMNTE, E—A4
FEMBEELZ2ELSTHEILNTES, TORMWENS,
% OREIESRPHBE L —%— (FEL) £ LT
MHINTWS, TOHTH HEEEIEZE L,
22N ER R OB LKHPIA/NE <, RF FIATIZRE S
FMN DI N, BEVWSOLZED CW THizd 3
TENTEB, MHEY — LADFEHERIZNT AEE
FEHNDEAZENMEZRFAIZHERTNI NI 215, K
BRAVBELTEY IV r—Ya vy THEEEIRTWL
%, ZDEHETIX, European XFEL T 600 pus D E W\
JIVAD X KR FEL (XFEL) A —H—FIf & U Tt
INTWVWAIED [1]. LCLS-II % SHINE 7% & CW &
@ XFEL OFEAEFEIZEITL TS, THRILF—
BRI S (ERL) TlE, MR L7z — 4%
[V — 7 T ERIC %S 5, ZOE—LT X)L
X — &R ZE AN T 5 Z 12k > T, AJIRF N
T—=0DnL b, BT OB - BERTR TN
L7z, BEY v WM ADKEFEILAAIREL 725,
% ZT, 3,37 N ERL[2] Tk, FEXEMAHZHK L
U7 KEH D EUV-FEL R Z 2L L TW5, H&#D
AFw T LT, 7oValb—X2HEL T, K44
FHIK D E FEFEHR FEL (SASE-FEL) DS %17 > ZHiH
EEEDTNS, AFEXTIX, FEL HFRICHAITZE—
LT iR F DR DFEFRIZOVWTHE T 5,

2. MRRELBW

NEDO 2 [ S - SRkt L — 5 —HiffiBd
] DKEOFRTITOLNTEY, EEKL —F—TIIHW
e XNTWBRMEE (IR) DIFEE 20 um (35D
SASE-FEL {2 £l T5TFETH 5 [3], X 3m
DT VY alb—REFRETFETHD, SHEERIZIR
D77 —ANT1 hOBHI%EEFEL T\W5A,FEL %
HRDT=DITIE NS BRI T I v XU A (engy eny)s

* miho.shimada@kek.jp

HMDrms N FE, INERIFIVF—IEAD % [H K
i 72 T RENH B D | FHAE I — F GENESIS THIE
ETRENRTA—ZDYIal—varyritosiz,
JARl T 3V F— 17.5 MeV, N> FERE 60 pC &\
D FRAETIE (Engyeny) = (3,3) mm - mrad AT, rms
NV FED 250 fs LR, TRIVF =LA D 5 1% B
T2 EIXMER S HIRTE D L VWOMEREE
2, ZONFTA—REHBUENNVFEMOE —
L RN ER L 72, £72, SHBROKERE
FRIZMA T, 60 pC N> FIEMEDIRFETT 2L F —
[FZ HE L T\ 5,

3. AV NERLICBIF BNV FEHME

VNI NERLDLVAT Y MBIV FEHED
BAK % Fig. 1 1R [4,5], SEOMELTIZ, M#E
281 PN LB R T R A i PH T, HARO B — L MEEE
BERTHIENTEELI1Z, AR —20DT %
LF—IiF4MeV, HEIY—A1F 17.5MeV TE —L#
HRZ1T o7z, NUFIEMEE X, A7 7 VA NI#T
BINVFILFYy—T252T, & (KW») =%
NFEF—=DT =2 TEND (D) Z&izkh, N
VFREEELSTEFETH S,

Az = Rsg0 + T56652 cee )

ZZT. §=AE/Ey Z2md, NVFIEMBEDONY F
Fo, Y TRVF—IENY o1&, $IBIELLLT o5 1,
0, ~ Rse05 & 05 ~ 0" /Rsg £72%, ZZ T, kff
E in IV FEMRTEERT,

aY X7 NERLOLV A 77 N% Fig. 1 1IR3, %
72 LVAMDIEIZ, —ODEMEERS B KD
Z¢i (ML2) DAMH%ZZFE U, JE T 3L F =53
17.5MeV & — @275 & S IEA B % T L T
fToTWb, 7—2 AD 45 ERAERA EEZD A
) —YVEZX (caml4) TEHLI X VF—BLUT
FINVF =R ZHELTWS, HLZRILF—H
K ERBNHE TRIVEF =R D DR 72 B AL
HPBETNTEY, EEFAERTFYy—7LTW
rrBbohsd, NUFEMTIEFYy—THEETDH

- 468 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

Ap/po po = 17.5 MeVic

i

5m
Main Beam Dump -
) cam31
cami4 emittance measurement , \'
!
’
Q?@@ I L T R
Q2 &
Q3 ‘.\\ Ap/po po = 4 MeVie
center of arc
e__
camis emittance measurement
“
Q4“0 N
Ty R e

exit of arc  [PPopoTITIMVE

Main-linac

PASJ2019 WEPI017

Ap/pg po = 4 MeVic
! DC photo
cathode gun

Accel.

Injector-linac
W
EEEC T Ant

1111} b
merger chicane
AP/ o= 17.5 Mev/e ‘/,

Decel. "&
&’

T

R

- a-000 N

THz CTR interferometer \ \
for Bunch length measurement

cam26

undulator (planned)

Figure 1: Layout of the compcat ERL and schematic figure of the longitudinal phase space at the bunch compression

operation.
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Figure 2: Beam position at the arc section during R5g tun-
ing. The ratio of Q1:Q2:Q3 is settled at -1:1.7:0.
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Figure 3: Beam profile measured with screen monitor in
the arc section.
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Figure 4: Optics scan for maximization of the THz CTR
intensity. (Left): Rsg scan result. Red/blue dots indicate
after/before making the electron gun laser pulse flatterd.
Horizontal axis is the same as the Fig. 2. (Right): Sexupole
scan result.

0
delay [ps]
Figure 5: Measurement and fitting results of the temporal
response of THz interferometer.
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Figure 6: Q scan emittance measurement at the exit of the
arc section.
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Table 1: The Target Parameters for IR-FEL and Achieved
Parameter at the Bunch Compression Operation

target achieved unit
0 250 360 £15 fs
Ene 3 6.1 £0.1 mm -mrad
Eny 3 2.6 +1.6 mm -mrad
o5 0.1 0.49 %
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Figure 7: Beam orbit of the injection and recirculation at
the momentum ratio of 1:6 and 1:5.

Figure 8: Beam profile at the screen monitor just after the
dump chicane.
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