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PACO9@Vancouver
Development of 2-cell SC Cavity System for ERL Injector LINAC at KEK
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Development of the Superconducting Cavity System for ERL Injector at KEK
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Present status of Superconducting Cavity System for cERL Injector LINAC at KEK
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Beam Energy =10 MeV

1 Cryomodule = 3 x 2-cell Cavity Beam current =100 mA
Eacc = 14.5 MV/m (3.3 MV)
Prf=170 kW /coupler, Qin =3.3 x 10°

1.3 GHz 2-cell Cavity for ERL Injector Linac

Lia0eflz WAL Z-call cavity 4 -full medel) F
I

Input coupler (x2)
Water cooled
inner conductor

HOM coupler (x3)

"= Frequency =1300.97 MHz Three 2-cell Cavities

HOM R/Q =204.0 O Beam Energy = 10 MeV
i G =287.80 L (effec.)=0.23 m/cav. |
I.lplEI‘ (12) "| EsplEacc=2.25 Eacc = 14.5 MVim )

Hsp/ Eacc =42.2 Oe/MV/m
1= K (coupling) =1.94 %

Same Dumbbell

| as the Baseline 9-ceFIr“‘.avity
Monitor
coupler
2-cell cavity | Beam Energy = 5 MeV
Beam current =10 mA
Tuner
Eacc =15.2 MV/m (3.5 MV)

Prf=18 kW /coupler, Qin =1.7 x 106
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ERL 2-cell #1 Cavity ERL 2-cell #2 Cavity
2 loop-type & 2 antenna-type 5 loop-type

HOM couplers HOM couplers

ERL 2-cell
#3, #4, #5 Cavity
under fabrication
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ERL 2-cell #1 Cavity ERL 2-cell #2 Cavity
1. no HOM pick-up probe 1. no HOM pick-up probe
2. with 4 HOM pick-up probes 2. with 5 HOM pick-up probes
10" ———— ————— s 10" :
® n§ HOM probe 1 ® nﬁ HOM probe
Qo | | e with4 HOM probes 1 QO | | e with 5 HOM probes
= Heating at probe | L
1010 | 1010 :
L T, e N
b T 43 MV/m| ' T 41 MV/m|
10 ¥ . 5 10° : I |
>16 MV/m § - Heleak at
B Heatingatprobe | 14MVim
Yo T 0 20 80 a0 50 100' 0 20 30 a0 s0
Eacc [MV/m]

Eacc [MV/m]

| #1 Cavity & #2 Cavity E&IC Eace,max > 40 MV/m %i& R,
ol #2 Cavity (with 5 HOM probes) OB AIEZEEH.
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ERL 2-cell #1 Cavity 3 ERL 2-cell #2 Cavity
with 2 L-type & 2 I-type HOM couplers with 5 L-type HOM couplers
ERL-injector 2-call cavity at KEK at1.4 K Qext
Performance of HOM o in :
(A1, AZ: Antenna model, L1, Lia:"lf:mg muoiel) Monitor 2.62E+11
108 @ & ext | I HOM 1 6.03E+11
S L CaTEnN HOM 2 7.08E+11
HOM 3 7.98E+11
HOM 4 1.37E+12
HOM 5 6.66E+11
= Mode Frequency AL\
& TE111 1537.321 [ 938 \
TE111 1547.901 456
TE111 1599.612 355
TE111 * *
TM110 1647.325 726
: :'TEH‘-'!.-E B Tr-”'lﬂ"-‘l 2 T|1':|11 1 TMA410 1773.188 3263
10 | ' ' T™MA10 1802.513 3548
0 2 4 (5] <] 10 12
Mode Mo, TMO11 2261.562 \ 922 |/
TMD11 2299.639 \1152 /
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Warm
. Eacc = 14.7 MV/m, Vacc = 3.4 MV Two Input Couplers
Ib =100 mA, Pb = 340 kW Qin=3.33x1
Wl ndow R/Q =204. 0, Qin (opt.)=1.67 x10° Pin=170 k oW

10° ,

/ 10 mA

/ T=34 mm
/ =88.imm

D
. 100 mA--ss
26 28 30 32 34 36 38 40

T [mm]

Qext (Input)

Coupling
WG
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i 05s.0.2Hz AS0KW. . 7. 10,5, 10HZ, 110kW, (0.01 %)
Apr. 09; 40us, 5Hz, 130kW, (0.02 %)
Apr. 13; 150ms, 1Hz, 132kW, (15 %)

Apr.16; 1.0s, 0.2Hz, 110kW, (20 %)
(total 23h) 0.5s, 0.2Hz, 130kW, (10 %)
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