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THE OPERATION STATUS OF THE SUPERCONDUCTING CAVITY
FOR CERL MAIN LINAC

-Toward the deep understanding inside the superconducting cavity with high current beam-

HHEEANAD, JEE D
BeHFEE D), MRk P, HRERED, BILEER Y, LIz, IIRELD
WHhEED | ERERE—RD, =% B) ,QiuFeng®, MH17=T2% B, 5E)IIKD
NER D R B R g D
FATS ©
Naoto Numata* ), Tomoyuki Asakawa »

Hiroshi Sakai ®), Kensei Umemori ® , Takaaki Furuya ®), Kenji Shinoe ® , Kazuhiro Enami® , Masato Egi ®
Shogo Sakanaka ® , Shinichiro Michizono® , Takako Miura ® , Feng Qiu ® , Tateru Takenaka ® , Dai Arakawa®
Yuuji Kojima ® , Teruya Homma® , Kota Nakanishi ®
Masaru Sawamura ©
A) Nippon Advanced Technology
B) High Energy Accelerator Research Organization(KEK)
© Japan Atomic Energy Agency (JAEA)

Abstract

We started beam operation with Compact ERL(cERL) main linac cryomodule from 2013.Dec. Until now, we succeeded
energy recovery with 80uA CW beam current of 20 MeV. For stable beam operation with more high current CW beam,
it is nessesary to know the phenomina inside the superconducting cavity during beam operation, for example, increasing
field emission. In order to know these phenomina,several fast monitors were set and monitored when the unexpected trip
and/or radiation increase were occured with beam. In this paper, we describe the details of long-term operation experience
of these cavities by using these monitors.
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EREREAMARER AL B & OV cERL JEEARFIZIBWTOE Beam energy 35 MeV
Vlﬁ/bﬁ@ﬁg%%i&iﬁﬁéo Beam current 10 mA
Normalized emittance 0.1-1 mm mrad
Bunch length 1-3 ps(usual)

100 fs (bunch compression)
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Figure 2: Image of main linac beam operation.
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Figure 4: Two weeks data of cavity voltages and radiation.
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Figure 5: Qo measuring result (ML1).
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Figure 6: Qo measuring result (ML2).
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Figure 8: RF system diagram.
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Figure 7: Sensor of module.

RF down (23N Tld 1 pus LA O & dlEWr 217> T
B =AM E B/ NRICE 2 TV A, RF down O
[N & 72 HTHH % Figure 7 (2789, RF down RET K]
IR DI E N OISR AR LN LT 2175 C
W5, BEETICHEEERO Y AT LARKK %
Figure 8 (27”57,

GV close fFlfCBWTIIRENME & LTI, 220
LIS 0 BERFIZIZEE Cclose filfI 21T 5, v A
T AEREROPCTEZEEL A MR LB, B2
b L7235 AT BR & B2 close il 21T 9, Z AU
22 B2 AT DTN S D T & THLDAEE
MO DOBEEE[NOEBEZ TN b, FlEgE
AR TOEZEEL A MOEE~FELH 2 /02
LEARELTWS, A& —uy 7 BERRL, &
AT LAEERTOELEMEOEE 28 L, BZE[L

Figure 9: Vacuum system diagram.
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Figure 11: Discharge phenomenon of cavity.
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Figure 12: Position of arc sensor.

ZERNTOREE D 77 —NICRE SN2 T —7

EEHITE DL ICHEL TR @ N

PASJ2015 WEP050

oY= ERZTZLOREEE L THLD
nNTnWadEEZLND, MEELZOEITR ST
W, B E O 7T —NOBEEEL NI 5
Nignote, KRZOX I RBENLE L L, B
EAALAOND ETRINDIN, Y 2—AHLT
DRLED, Y a2 —/Liliim®d CCGIZRIZE Lo 7
AREMERE, TO XD RBENEZETH Ao

M&?é& COWEET— Y — T&%Zé
Z & TRF down &H 22 &L RIZHVNEATLD
LEZLND,

77T —NIEBROW T — ¥ % Figure 13 (273
T, BT T—NTOREILT —7 o —nF T
FIELTBO DT T —NTOT — 7 BN RKRENT
bbb, 7T —NTOEZEELNRAR LN
TWb, EEEEOZELRZT 5 & AN
B AR X < 725 F CORRNCEBERM A4 U T
WABZEWbNDE, I T T NGB S
TWDHETOREIZ L0 AN BN TR Sz
LEZLND, INHLOHRIELEMETETTED
TEHEZ LM L CTERT — X 2EFME L T LER
bb, BIMEELEO LHHEETRY, Z0E
ZROMREEZNZE 9 1 BOZERO&ER AT L~ v
NEHLTNDZ L BERTE L, ZOREND 2
B OZEROFEIELR b BRI AT 7 Bl GB35
ThdrLtEZLND,

s ML2 Coupler vac

i et

ML2 hIREEE
25 us/div

—

b=
i e
-

Figure 13: Discharge phenomenon of coupler.
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Figure 14: Mechanical vibration phenomenon.
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Figure 15: Vacuum system control.
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