Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan
PASJ2016 WEOM14

SACLA BL1 IZHI1F58 X # FEL D FiREFAZDIRR

FIRST LASING AND COMMISSIONING STATUS OF THE SOFT X-RAY FEL
BEAMLINE AT SACLA

FREEpEZA N, RS A, JFA, RFNHEEGE Y, 2R D, ZEHIER D, KEMED, RITHER A,
AFFERE D, YR KA, iTEES D, BHFRED, HRARZ O, HHPE 8O, HPFER Y, EEE D,
BEHEST B, RIS A, HATEE B, MIHER D, At s Y, AR D, R H—D),
KRGS D, BN, 1)1 »

Takahiro Inagaki®*), Kazuaki Togawa®), Toru Hara®, Shigeki Owada®), Takao Asaka®™, Noriyoshi Adumi®),
Takashi Ohshima®, Yuji Otake®), Hiroaki Kimura®), Ryota Kinjo®), Chikara Kondo®), Tatsuyuki Sakurai®,
Yasuyuki Tajiri®, Shinichiro Tanaka®), Takashi Tanaka®, Tadashi Togashi®, Kensuke Tono®, Teruaki Hasegawa®,
Teruhiko Bizen®, Naoyasu Hosoda®, Hirokazu Maesaka®), Sakuo Matsui®, Shinichi Matsubara®, Makina Yabashi®,
Hotoshi Tanaka®, Tetsuya Ishikawa®
A) RIKEN SPring-8 Center
B) JASRI
© SPring-8 Service Co. Ltd.

Abstract

We have upgraded SACLA-beamline-1 from a “spontaneous radiation” to a “soft x-ray FEL” beamline by relocating
the SCSS test accelerator to the SACLA Undulator Hall, and operating the machine as a dedicated electron source being
independent of the SACLA main linac. One C-band accelerator unit was added to increase the beam energy from 250
MeV to 500 MeV. We started beam commissioning in September 2015, and successfully observed the first lasing at a
photon energy of 40 eV after tuning the electron beam energy, trajectory, envelope, and bunch length compression.
Recently the beamline provides FEL light with a wavelength range between 40-60 eV and an average pulse energy of 15
uJ at a pulse repetition of 60 pps. We commenced user operation in July 2016. In the summer of 2016, we will add two

C-band units to enhance the beam energy to 800 MeV for producing shorter wavelength FEL.
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Figure 1: Layout of the SCSS+ accelerator and beamline.

Table 1: Typical Operation Parameters: The Parameters
after This Summer Shutdown Period Are Also Written in
the Parentheses

Electron Beam energy (max.) 500 MeV
(800 MeV)
Bunch charge 300 pC
Peak current ~200 A
Bunch length (o) 0.7 ps
Repetition (max.) 60 pps
Undulator Periodic length 18 mm
K parameter (max.) 2.1
Effective length 14 m
Photon Photon energy 40-60 eV
(40-160 eV)
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Figure 2: Temporal profiles of the electron beam, measured
with the two current transformers (CTs).
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Figure 3: Normalized CTR signal intensity, as a function
of the RF phase of the 476-Booster cavity.
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Figure 4: Temporal profiles of the electron bunch,
measured by the RF zero-phasing method (see text).

3.5 ARNI—TAATZE AN FEORIE

HHIOESDOHEIL, BC2 HHICEBE LAY —F
=X TR AT 5 E R L (Optical Transition
Radiation: OTR) %, & AN —27 H AZ T TREMFR 5L,
T O A 2R E T 571 Th D, Figure 5121,
ZOFFETRE LR A%~ 3, OTR JEDTREN
FHIWDOT, ZOXOHEIETIE 30 Tay b5 FizfERL

- 288 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

TNDy AN =T AT NDEREE D w22 Lo TR D)L E

N LEFICEETAHED, ayMEICRDIADOELEE
%L’C%Z}’L%é\bﬁéiﬁ R A AR L U CREELL

TWD, 721210 TNLDO R FHFERR I LS TN TR

OREMENEEELOG ILDICRZ T AREM: 2 B 5,
WHIE B2, 1.5~1.6 ps (FWHM)D N FRKaRL

TEY, ZOHIEE, BC2 Tt CT THIELE —LA%E

3N

FiE (~300 pC) 1 b, BT —LDE—ZEFITK 200

A ERFELOND, 7272 LIHINE SHHERR 2SR E N2
W, BEEOE— 7 EIRITEICE W ATRENEN S5,

Streak camera after BC2
(30 shot accumulation)

1.6 ps
(FWHM)

_3/

Pl
0 A H

il
L ,_‘,,,,\‘J,‘\‘l rll

Figure 5: Temporal profile (vertical axis) of the electron

bunch, measured using the streak camera at the exit of BC2.

This profile is the sum of 30 shots (see text).
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Figure 6: FEL intensity changes measured with the gas
intensity monitor (see section 7), as functions of the
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steering magnet current, and the Q-magnet current.
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Figure 7: Layout of BL1 photon beamline.
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Figure 9: Trend graph of the FEL pulse energy.
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Figure 10: Spectra of FEL light (K=2.1). The left figure
shows the average values of 100 shots, and the right
figure is an example of the single-shot spectrum.
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