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Abstract

KEK has been designing the 10 mA class ERL-EUV light source accelerator. The main linac uses 9-cell
superconducting cavities with beam line HOM dampers. The target accelerating gradient is 12.5 MV/m. The 9-cell
cavity was designed from experience of the KEK compact ERL (cERL) main linac. The cERL main linac was designed
to suppress the HOM-BBU with beam current of 100mA by enlarging the iris diameter to 80 mm. This resulted into the
high ratio of the peak surface electric field and the accelerating field (Ep/Eacc) of 3. The accelerating gradient was
limited from 8.5 to 10 MV/m during the CW beam operation due to field emission. The EUV can accept lower BBU
limit than cERL because the target beam current of the EUV is 10 mA. The iris diameter is set to 70 mm to lower the
Ep/Eacc around 2. The target accelerating gradient can be achieved if the surface peak electric field is equal to cERL.
The end cells of the 9-cell cavity for EUV were designed to minimize HOM Q factor in the above condition. The
optimal shape was designed by matching HOM frequencies of the both end cells and center cells calculated individually.
The heat absorption by HOM damper is estimated to about 10 W. The AIN is planning to be used as HOM damper

material because it has high RF absorption at 80 K.
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Table 1: Target of EUV-FEL Light Source

Wavelength 13.5 nm
FEL Power 10 kW
Bunch Charge 60 pC
Beam Energy 800 MeV
Eacc of SC cavity 12.5 MV/m
Number of SC cavity 64 cavities
Beam Repetition Frequency  162.5 MHz
Average Beam Current 9.75 mA
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Figure 1: Dispersion relation of TESLA center cell.
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Figure 2: Tuning curves of end cell (a) 4™ rotational
symmetry (Monopole, Quad, etc.). (b) 2™ rotational
symmetry (Dipole, Quad, etc.).
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Figure 3: End cell shape parameters.
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Figure 4: HOM frequency response (a) End-cell with
¢110mm BP. (b) End-cell with ¢$100mm.
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Figure 5: TE111 Qcx of end-cell with $100mm BP.
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Figure 6: Shunt Impedances of TE111 pass band
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Figure 7: Shunt impedances of TM110 pass band
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Figure 8: Shunt Impedances of TM011-mt/9.
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Table 2: EUV Shape Parameters (unit: mm)

Shape Center Cell ~ ¢100 mm side ¢110 mm side
Parameter End Cell End Cell
Al 11 8.968 9.981
A2 40.389 38.867 41.321
A3 / 10 10

Bl 19 14 14

B2 42 41.995 49.485
B3 / 5 8

R1 25 39.75 40.75
R2 103.3 103.3 103.3
Xlen 55.652 52 52

t 1 1 1

Table 3: Accelerating Mode Parameters

Parameter EUV TESLA  Model-2
RF Frequency (MHz) 1300 1300 1300
R/Q (Ohm) 1009.2 1036 897
Geometrical Factor (Ohm) 269.2 270 289
Ep/Eacc 2.03 2.0 3.0
Hp/Eacc (mT/(MV/m)) 423 4.26 435
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Figure 9: Shunt Impedance of EUV HOMs (a)
Monopole HOMs, (b) Dipole HOMs.
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