Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

O /87 b~ ERL ASHERDEER & [ [E#DE RN

CONSTRUCTION AND COMMISSIONING OF CERL INJECTOR AND STATUS OF
CERL RETURN LOOP

WA EEES A, NI — A, BAAYEA A, TR A, A, JIab Rz A, mEEAE Y, R,
HEEEN, BB, BRI, FUEEAKHS A, AEEY, AEES Y, AW A, AR Y,
MLFE Y, BEREE N, GHEY, INdAKIEN, ez d A, TR Y, wHEEED, RSz Y,
AN TN, GIRERAN N, JORERE A, MARIE Y, Rtz A, T IEY, BREERY, ZET Y,
BTN, BAEEL D, PN, RO, dABEEY, Rk, PR Y, E)FsE Y,
B ERESE A, B OE— N, BHBERA A, WA SN, RIFESE Y, QuFeng®, BOFEE, fex AlE— Y,
TorEAHmD, R, FERRE LY, SR, BHER Y, BILER Y, WEER Y, KFHHE A,
LEBHAD, EERY, EIHEAN, M Ta Y, BABTESY, RILEEY, HRARY, PLEE»,
A, HEARMERR Y, B Y, WA A, LAY, REFEIR A, HHZE A, Cenni Enrico ®,
EARZZ 9, P B—D MIEEK D, kHFRIED, WAREITD, WARED, BEET D, B P,
A P
Shogo Sakanaka™*, Shinichi Adachi®), Mitsuo Akemoto”, Dai Arakawa®), Seiji Asaoka®, Kazuhiro Enami®,
Kuninori Endo®, Shigeki Fukuda®), Takaaki Furuya®, Kaiichi Haga”, Kazufumi Hara”), Kentaro Harada”,
Tohru Honda®, Yosuke Honda®, Hiroyuki Honma®, Teruya Honma®, Kenji Hosoyama®), Ken-ichi Hozumi®,
Atsushi Ishii®, Eiji Kako®), Yukihide Kamiya”, Hiroaki Katagiri®, Hiroshi Kawata”, Yukinori Kobayashi*,
Yuuji Kojima®, Yoshinari Kondou®, Tatsuya Kume”, Toshihiro Matsumoto®, Hiroshi Matsumura®,
Hideki Matsushita”, Shinichiro Michizono®, Takako Miura®, Tsukasa Miyajima”, Shinya Nagahashi®,
Hirotaka Nakai”®, Hiromitsu Nakajima”, Norio Nakamura®), Kota Nakanishi®, Katsumi Nakao ™,
Kazuyuki Nigorikawa”, Takashi Nogami®), Shuichi Noguchi®), Shunsuke Nozawa®, Takashi Obina®),
Toshiyuki Ozak i”, Feng Qiu®), Hiroshi Sakai”, Shinichi Sasaki”’, Hidenori Sagehashi ), Kotaro Satoh®),
Masato Satoh”, Tetsuo Shidara”, Miho Shimada®, Kenji Shinoe®, Tatsuro Shioya®, Toshio Shishido”,
Mikito Tadano”), Takeshi Takahashi®, Ryota Takai”, Tateru Takenaka®, Yasunori Tanimoto”, Makoto Tobiyama®,
Kimichika Tsuchiya”®, Takashi Uchiyama®, Akira Ueda®, Kensei Umemori®, Ken Watanabe *,
Masahiro Yamamoto”, Yasuchika Yamamoto®), Yoshiharu Yano”, Mitsuhiro Yoshida”, Enrico Cenni ®,
Hiroyuki Takaki ©, Ryoichi Hajima™, Shunya Matsuba ™, Ryoji Nagai®, Nobuyuki Nishimori®,

Masaru Sawamura®, Toshiyuki Shizuma ™, Masao Kuriki®, Hokuto lijima®
A High Energy Accelerator Research Organization (KEK)
®) Sokendai, the Graduate University for Advanced Studies
) University of Tokyo (ISSP/SRL) Institute for Solid State Physics Synchrotron Radiation Lab.

D) Japan Atomic Energy Agency (JAEA)
® Hiroshima University (HU/AdSM) Graduate School of Advanced Sciences of Matter Department of Quantum Matter

Abstract

The Compact Energy Recovery Linac (cERL) is under construction at KEK for the future 3-GeV ERL project.
During the past year, we have finished key devices, such as a 500-kV DC photocathode electron gun and
superconducting (SC) cryomodules for the injector and for the main linac. We installed these devices into a shielding
room of the cERL, and carried out high-voltage or high-power tests successfully. In the April of 2013, the 5-MeV
injector of the cERL was completed. During April to June in 2013, we commissioned the cERL-injector successfully,
and carried out beam tuning and studies. During July to November, 2013, we will construct the return loop of the cERL.
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Table 1: Design Parameters of the Compact ERL

Beam energy (injector) 5 MeV
(return loop) 35 MeV

Beam current (initial goal) 10 mA
(future goal) 100 mA

Normalized beam emittance <1 mm-mrad

(at 7.7 pC/bunch)

RMS bunch length (usual) 1-3 ps
(with compression) <150 fs

RF frequency 1.3 GHz
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Figure 1: Design layout of the Compact ERL.
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Figure 2: Layout of cERL in April, 2013.
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Figure 3: Members of the ERL team in front of the
CcERL accelerator room.
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Figure 4: Injector of the Compact ERL including the
photocathode DC gun and an injector cryomodule.

BB E T 27200 L —Y— 2T
LlE, #RVIEL 1.3 GHz (CW) . & E 532 nm, K&
71 (B—28EH 10 mA, B Y — FEFDR 1%D8
A FHIENFK 2.3 WHBKE) O LR EZE L
THRETHVENDD, HYIEL 1.3 GHz @ CW
E—ANRNEARTHAEIN, VU AXT 4 TliE— A
D=7 BNV ABILELETHDH, TIHNAHEZR
L—H = 27 A& LB, 2 g cERL SN
PREREDO L —W— o FNICRE L, JERERmE 18t
FTL—F—kEEE L,

F1EFHEERICHEA L TCOSIMICHLE D
BIR 2D 5 7=, &2 E750% KEK CRI% L
TW5, BEFHEF = N—L 600 kV EEERNTE
L. AR FEMOE FEBR =V TIZBW CEEE
FINEBR 21T > T\ 5,

BN DLOE— AL, AFEGBRZEREY 2 —/LT
5 MeV I CHIBE SN D, AFEZEi TIL,
BARER 10 mA CfFEIE 100 mA) O E— A% T %
X —[EIR LTINS 2 0ERH Y, REDIAS
By 7T —DRRRNREO—DTH D, £, Bis
M7 RE 2k (CW) ICHRAT 720, &
WE—F (HOM) v 7T —ORBHE L BHET
5B, ANFHERZEHT Y 2 — X, 2 B BE#EZe
TR 3 Bl S, £2HY7-0, ASh v
T2 fHLERE—RD v T 75 {HEMATN5D,

012FE4 Lk, 2EB5D2BLVZER, ANAhy T
T—. BmRET—Rh v 77 —%% ERL BRFEMHNOD
V= = ANTHAINT, FTAFTAH v b~D

HAHIAITAT T2y BRLTZI TAFEY 22—V %
2012 4 6 HIZ cERL IZE&%E L, 7 HIZ 2K 23— /L N
RNy 7 AR Lz, 8 HICEIEN AFERMRAE %%
g, mHARRIC R o7, BREHE O AS IR T
Vo —/V% Figure 4 (KOEMD) 1277,

NS ERZ2R 0wy H B X MK F1 C o Rl E &
2012 4= 9 A & 2013 4F 1 H AT o7z, WEIFFO LR
JER A, BB Lt F 2 —F —D#EfE
bR, 2 HooA Y 77 —ROMMHTEE, Q MO E
FHEITV, BUFRfER 21572, VT 2013 4 2 A
KRB AT 726, 3 BDZ8R4TIZHOWT,
RF OF =2 —F 1 —k 10%DH4A12 15 MV/m, CW
TEHARFIZ 8 MV/IM ONRE R NFHAETE 5 Z & %
L., cERL OiEHAIC M E/ 2 MRER R LT, 2 &
JVZEIRARDOMERE & LCiE, 15 MVIm LU E o Einis
HBRCTEIETEXS, —FH., HOM v 77 —®
74— RANL—TORANTHEIY K& <, CW &
R CINEAE %2 EF 5 & HOM B v 7T —EITo
REAREARBE S AL, ~Y T AHEENKE S RD 2
ERHEBA L, 2L, o FIIRATRICE E -
TEY | ERARITEEEREICRZL TS, %
W% cERL A D v — AGEfETIX, N AR
Eacc =7.1 MV/m (CW) fﬁaﬁﬁﬁﬁﬁ‘ﬁizﬁiﬁf% 71,:0

8 & ARERZEN ORI O 1.1 m OXEIZIE,
L—H—EAF = N— N F vy —ZE[H, A
UV F N — 2 5OV V) A4 NEMAELE R
B L7, N F v — 23T ERR R D 1.3 GHz B
BVZERTT,  OEEEFIox L) RKRIEEER
190 kV #¥4ATx 5, ZOXMIZ, BEFHEOD
Y — REALARET D 12 O & B2 AR TO%E
B, N—F o Z ATV, E— NSl T 2x107
Pa DIENAEZEMR L, ZOXMOEELF =
N—1F 7 V=2 b= AN THHRIL T, BRI 2
V=27 — A% L CHAAAT,

AR ERZEE Y 2 — A O Tz, #E L72E
E—LDEI vy F A ANUFR ZRVF R
AT A7 DO ARGRZMHI e — AT A U ERE L
7o AHEZEaI v a = TRICIE. 202
B 2 O T B — DO R 2 1T - 721 Ak
#R2Wi 7 A > % Figure 5 [Z/R 9,

Figure 5: Diagnostic beamline for the cERL injector.
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Figure 6: Helium refrigerator system for cERL.
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Figure 7: Main-linac cryomodule.
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