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Outline

• SCLF project in Shanghai: preparation for 600 1.3 

GHz 9-cell cavity and cryomodule mass production

• Potential of SRF industry and infrastructure in China 

• Summary
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SCLF Project
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Courtesy of D. Wang (SINAP)

Jiyuan Zhai (IHEP, China), ALCW2018, Fukuoka, Japan



SCLF Linac
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• The SCLF linac consists of 75,

1.3 GHz, 8-cavity cryomodules

for beam accelerating, and two

3.9 GHz, 8-cavity cryomodules

for non-linear correction.

• SCLF Linac will be based on

TELSA technology, but CW

operation.

CM#: 2

V0=211 MV

φ=-12.7o

Ipk=12 A

CM#: 18

V0=2168 MV

φ=-29o

Ipk=80 A

CM#: 1

Ebeam=250 MeV

R56=-55 mm

σδ=1.59 %

Ebeam=2.15 GeV

R56=-37 mm

σδ=0.368 %

CM#: 54

V0=6506 MV

φ=0o

Ipk=1000 A

Ebeam=8.654 GeV

σδ=0.086 %

Parameters Value

Electron beam energy (GeV) 8

Bunch charge (pC) 10-300

Rep. rate (MHz) 1

Normalized slice emittance

in transverse (mm·mrad)
0.2-0.7

Peak current (A) 500-3000

Slice energy spread in rms < 0.01%
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SCLF Linac
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No. of

CM’s

Avail. 

Cavities

Powered

Cavities

Gradient 

(MV/m)

Eout

(MeV)

L0 1 8 7 16.3 100

L1 2 16 15 14.8 326

HL 2 16 15 12.5 269

BC1 - - 269

L2 18 144 135 15.5 2148

BC2 - - 2148

L3 54 432 406 15.5 8653

75+2 600+16
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Cryogenic layout
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•补充图片和适当的说明
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Project Schedule

• Design 2017～2019

• Fabrication 2018～2019

• Vertical test 2019～2020

• CM assembly 2019～2021

• Horizontal test 2020～2021

• Beam test 2021～

• Design optimization 2020～2020

• Fabrication 2020～2023

• Vertical test 2021～2023

• CM assembly 2021～2023

• Horizontal test 2021～2023

• Installation 2021～2023

Production Schedule

Prototype Schedule
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1.3 GHz 9-cell Cavity
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Symbol Value

/ TESLA

/ CW

T 2.0 K

f 1300 MHz

R/Q 1036 Ω

r/Q 998 Ω/m

kcc 1.87 %

Ep/Eacc 2.0

Hp/Eacc 4.26 mT/(MV/m)

φiris 70 mm

φpipe 78 mm

Lorentz detuning ≤ 1.5 Hz/(MV/m)

Q0 2～3×1010

Eacc 14～18MV/m

/ ≥ 95 %

Qext 4.12×107

Qe_hom < 106

 TESLA type nine cell cavity, equipped with two 

higher order modes coupler, one pickup and one 

fundamental input coupler.

 Q0 = 2～3E10 @ Eacc=14～18 MV/m @ 2.0 K.

 Dynamic power loss : ~ 10 W/cavity.

 Key technique: electropolishing + nitrogen doping.

 High Q0 requires low residual magnetic field: < 5 

mGauss.

welded

9-cell cavity

Outer surface 

BCP~20 um

Ultrasonic with 

ultrapure water

Electropolish 

~140 um

Ultrasonic with 

ultrapure water

HPR

（100bar）
800℃ N2 

doping

pretuning

Slight EP

5um

Helium vessel 

welding

Ultrasonic with 

ultrapure water

HPR(100bar）

HPR

（100bar）

HOM CPL

Assembly in clean 

room

HPR

（100bar）

Flanges and 

parts for VT

Vacuum leak 

check

HOM CPL 

tuning

Vertical Test

(VT)
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Cavity R&D Plan

OSTEC Ningxia

G1 G3G2

Phase-I

(2019.06)

Phase-II, (2019.12)

Meet specification and fix recipe

4 FG cavities 

from RI or Zanon

(OTIC Nb material)

4 LG cavities with DESY

(OTIC Nb material)

In parallel

Totally, 48 prototype cavities and couplers, 6 cryomodules
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Beam Test Plan

• Confirm the components and CM dynamic performance and parameters.

• Confirm the installation and commissioning procedure.

• Organize and train the installation and operation team.

• Accumulate the operation experience for SC Linac.

CM beam test facility

CM HT

SXFEL tunnel
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SRF Production Potential

• HERT at Beijing and Huizhou: 150 cavities and 200 couplers per year

• OTIC at Ningxia: 80~100 cavities per year (and 10 tons RRR Nb per year)

• CX at Wuxi: 100 cryomodules per year

• Other potential vendors: one for coupler and one for cavity

• Total production potential per year in China: ~ 400 cavities, ~ 400 couplers, 

~ 100 cryomodules (if half of cryomodules tested)
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• A 3000 m2 assembly and test workshop is under construction at SINAP campus

• The cavity VT, cryomodule assembly and HT can be performed in the workshop

• A 1 kW @ 2 K cryogenic system is under construction

• Construction: 2017-2020

• Test 400 cavities (couplers) per year

• Assembly and test 20 cryomodules 

per year

SRF Infrastructure at SINAP
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SRF Infrastructure at IHEP

• 4000 m2 SRF Lab in Huairou

• Construction: 2017-2020

• Test 400 cavities (couplers) per year

• Assembly and test 20 cryomodules 

per year

• 300 W @ 2 K cryogenic system
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Summary

• Many Chinese institutes and companies are working

together to build the 600 1.3 GHz 9-cell cavities and 75

cryomodules for SCLF to be completed in 2023.

• The SCLF project and the resulting SRF expertise,

infrastructures and industries will open the way to ILC

cryomodule mass production in China.
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