Injector Group Status

e 2-cell Cavity with 4 HOM Couplers
SHAX; T
AR NERE. 7VFa—=9
5 A ; VDRI E T E



Schematic drawing of ERL-SC injector / cavity
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Couplers of ERL-SC injector
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1.3 GHz 2-cell Cavity for ERL Injector Linac

1300MHz ERL 2-cell cavity (ImpSTFB0Baseline/End44 -full medel) F = 1300.9702 MHz

Frequency = 1300.97 MHz Three 2-cell Cavities
R/Q =204.0 Q Beam Energy = 10 MeV
G =287.8Q L (effec.) = 0.23 m/cav.

Esp / Eacc =2.25 Eacc = 14.5 MV/m

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

Same Dumbbell
as the Baseline 9-cell iavity
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Center-cell Shape
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Eacc = 14.7 MV/m, Vacc = 3.4 MV Two Input Couplers

lb = 100 mA, Pb = 340 kW Qin =3.33 x 10°

R/Q =204. Q, Qin (opt.) =1.67 x 10° Pin = 170 kW / cw
10°

Qext (Input)




2-cell Cavity

Ael *eB
Two Input 466.8
Couplers (67) 61 617 1154 617 41 (59)
e 208
| gl |
: :
S| S

119

%
"




Input Coupler Side
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HOM Coupler Side

Monitor Coupler
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Two Stub HOM Coupler with a Boss
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Antenna Type
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Loop Type
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H-field distribution at 1.3 GHz (acceleration load)
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conditions 15MV/m 20MV/m 25MV/m other
Antenna t}pe—.-NewTim@ove inner conductor (probe tip = from HOM coupler center)
(1)c=10mm, 850~1000 A/m 1150~1350 A/m 1400~1650 A/m Probe gap=0.5mm
u=5mm Offset = 0Omm
Antenna type : old c=0mm, u=0mm (probe tip = from HOM coupler center)
(0)c=0mm, 2400~2850 A/m 3000~3500 A/m 3700~4400 A/m 0.5mm
u=0mm Offset = 0Omm

loop type-+-New imprQve inner conductor (probe tip =

from HOM coupler center)

(1)c=10mm, 1800~2050 A/m 2400~2720 A/m 3000~3360 A/m 0.5mm
u=3mm Offset = 6mm
loop type : old c=0mm, u=0mm (probe tip = from HOM coupler center)
(0)c=0mm, 2200~2400 A/m 2900~3150 A/m 3500~3850 A/m 0.5mm
u=0mm Offset = 6mm

STF type : New , improve inner conductor (probe tip =

from HOM coupler center)

(1)e=10mm, | = e e Offset=10 mm
u=2mm
STF model : old c=0mm, u=0mm (probe tip = from HOM coupler center, due to cut 2mm inner
conductor)
(0)c=0mm, 4000~4250 A/m 5200~5600 A/m 6800 ~ 7200 A/m 0.5mm
u=0mm Heating limit at CW Not use ? CW operation Not use ? CW Offset=10 mm

operation
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Copper Model

STF Model
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Model Measurement Set-up

dipole Loop
Notch frequency 1314.463 1298.820
(initial) MHz MHz
After tuning 1300 MHz 1300 MHz
Qext of TMO10 5.2 x10M1 3.6 x10M 1
cavity frequency 1301.477 MHz
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Loop Type HOM Performance

loop type S21 [dB] measurement
loop type S21 [dB] calculation

S21 [dB]
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Antenna Type HOM Performance

— dipole type S21 [dB] measurement
—dipole type S21 [dB] calculation
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Qext of HOMs (one coupler)

measured
mode | Frequenc | Dipole Loop (Qext) | STF
y (Qext) 30° [Elig 1.5: L-type
(MH2)
TE111 | L:1670.6 5.4 x10°4 5.0 x10"4 |1.8x10"4
H:1671.6 1.3 x10°4 1.5 x10"4 | -----
TM110 | L:1834.9 4.3 x10°4 39 x10"4 |1.9 x1074
H:1835.1 2.2 x10°4 1.5 x1074 | 5.1 X1074
TMO11 | 2426.2 1.6 x10/5 3.2 x10"4 | 4.1x1074
Insert length 28 mm 27.5 mm 29.5 mm
calculated
mode | Frequenc | Dipole Loop (Qext) | STF
y (Qext) 30° [Elig 1.5: L-type
(MH2)
TE111 | L:1599.6 2.9 x10”3 2.8 x10”°4 1.2x 1045
H:1603.9 1.2 x10°4 9.7 x10°4 3.1x1073
TM110 | L:1836.7 1.1 x10°4 5.4 x10"3 2.3%x1073
H:1837.9 9.9 x10”3 6.3 x1073 4.4%x10”4
TMO11 | 2328.4 8.3 x10”4 8.2 x1073 2.3x107°4
Insert length 30 mm 30 mm 31 mm
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Cell shape : TESLA
Beam pipe = 78 mm
Probe gap = 0.5 mm

Diameter = 12 mm

HFSS [CCEHE

LR, &

Cell shape : STF end cell
Beam pipe = 84 mm
Probe gap = 0.5 mm

Diameter = 12 mm 18



