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n History

1. Brief Introduction
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n Organization Structure

1. Brief Introduction



n Main Products:
u Magnets and Insertion Devices 
u Accelerating structures, SLEDs 
u Microwave devices 
u RFQ and DTL
u Super-conducting Cavities

u  Couplers

u  Cryomodules, etc.
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n Project and Experience:
u BEPC/BEPCII, CSNS, SSRF, HEPS-TF, HLSII, THz, DCLS, 

SXFEL, CADS, SHINE,HEPS,DALS,HALF,CSNSII…
u PLS/PLSII, PAL-FEL, PEFP, KEK-B, FIR/THz, RISP … 
u PEPII, SPEAR3, NSLSII, CLS, ILC-ATF2, LCLSII…
u SPARK, LEG, E-XFEL, MAXIV, FERMI-Eletta,  KIPT-ADS …

1. Brief Introduction



n Machining Tools and Equipment: (Total >500 sets)

1. Brief Introduction



n Qualifications and Honors:

1. Brief Introduction



2. Superconducting Cavities
2.1 Cavities-Parameters List (>80 pieces)



2. Superconducting Cavities
2.2 Cavities-Pictures



2021

PAPS
2Cell 椭球腔

（650MHz）

2022

SHINE
9Cell 高Q椭球腔

（1300MHz）

CSNSII
双Spoke 051

（325MHz）

HALF
单Cell 椭球腔

（500MHz）

HEPS
单Cell 椭球腔

（500MHz）

HEPS
QWR腔

（166MHz）

DALS
9Cell 高Q椭球腔（1300MHz）

2023

SHINE
（1300MHz）

2. Superconducting Cavities
2.2 Cavities-Pictures



2. Superconducting Cavities
2.3 Cavities-Manufacture key Process (Five Elements)

Welding Sequence Weld Seam Analysis Parameters Experiment

EBW

Components Analysis Parts Process



2. Superconducting Cavities
2.3 Cavities-Manufacture key Process (Example: Spoke Cavities)



2. Superconducting Cavities
2.3 Cavities-Manufacture key Process (Example: Spoke Cavities)



2.4 Cavities-High performance 1.3GHz 9 Cell cavity
A. Improve welding quality--- Eacc
    ★Single cavity: 45MV/m；

    ★ 9cell cavity: 24MV/m to 30-35MV/m；

B. Improve surface quality---  Ra1.6 to Ra0.4；
C. Update equipment to increase efficiency--- General welding，     
                                                                   3days to 1.5 days/cavity； Cryotrap

N2 Cooling system

2. Superconducting Cavities



9cell cavities test results（Jiyuan Zhai） Technical Team （HERT）

2.4 Cavities-High performance 1.3GHz 9 Cell cavity

2. Superconducting Cavities



2.5 Cavities-Welding machine for mass production

EBW machine (3 set) Laser Welding machine

2. Superconducting Cavities



3.1 Couplers-Parameters List (66 sets)
序号 科学装置 腔类型 频率（MHz） 耦合器类型 数量 工作状态 功率指标

1 HALF DTL(NC) 80 同轴单窗 2 运行

2 IBS HWR (SCC) 162.5 同轴单窗 2 测试

3 C-ADS HWR (SCC) 162.5 同轴单窗 2 运行 连续波15kW

4 HEPS-TF QWR (SCC) 166.6 同轴单窗 2 测试

5 HEPS QWR (SCC) 166 同轴单窗 2 测试 行波250kW,驻波100kW

6 CSNS Spoke (SCC) 324  同轴单窗 2 测试 行波300kW，占空比5%

7 C-ADS RFQ  (NC ) 325  同轴单窗 8 运行

8 C-ADS Spoke (SCC) 325 同轴单窗 7 运行 连续波10kW

9 C-ADS Buncher (NC) 325 同轴单窗 3 运行 连续波7kW

10 CSNS RFQ (NC) 325 同轴单窗 5 运行

11 BNCT RFQ (NC) 325 同轴单窗 5 运行 95kW,占空比80%

12 BEPCII 1 cell （SCC） 500 同轴单窗 4 运行 行波250kW,驻波100kW

13 HEPS 5Cell (NC) 500 同轴单窗 2 测试 行波250kW,驻波100kW

14 PAPS 2Ccell（SCC） 650 可调单窗 2 研制

15 ILC R&D 9cell（SCC） 1300 可调双窗 2 测试

16 SHINE 9cell（SCC） 1300 可调双窗 8 测试 连续波14kW;驻波7kW

17 DALS 9cell（SCC） 1300 可调双窗 8 测试 连续波14kW;驻波7kW

3. Couplers



2012

325MHz-ADS

2014

325MHz-ADS162.5MHz-CADS

2015 20162013

324MHz-CSNS 500MHz-BEPCII

3. Couplers
3.2 Couplers-Pictures



2017

1.3GHz-自然基金 650MHz/1.3GHz-CEPC

2018

1.3GHz-SHINE

2019

166.6MHz-HEPS TF352MHz-BNCT

3.2 Couplers-Pictures

3. Couplers



2020

500MHz-南方光源325MHz-RISP

2021

166MHz-HEPS324MHz-南方光源 1300MHz-DALS

2022

3. Couplers
3.2 Couplers-Pictures



3.3 Couplers-Special process

Copper Plating

Ceramic Window Brazing

TiN Coating

3. Couplers



Samples

TiN Coating Oven
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3. Couplers

3.3 Couplers- TiN Thickness measurement

Ingredients of N



4. Accelerating Structure & RT Cavities

4.1 Accelerating Structure -3D model



Machine& 
Inspection

Welding & 
Leakage test

Coupler machining & RF test

4. Accelerating Structure & RT Cavities

4.1 Accelerating Structure –Inner cooling structure



4. Accelerating Structure & RT Cavities

4.1 Accelerating Structure –RF test and tunning



4. Accelerating Structure & RT Cavities

4.1 Accelerating Structure –General assembly and alignment



4.1 Accelerating Structure –Pass acceptance（2022.4）

4. Accelerating Structure & RT Cavities



4.2 BNCT 180MHz RFQ-Structures

BNCT RFQ

Vertical Pole

Horizontal Pole
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4.2 BNCT 180MHz RFQ-Assemble, Brazing and Leakage test 

4. Accelerating Structure & RT Cavities



4.2 BNCT 180MHz RFQ-RF test    Content Section1 Section2 Section3 Section4

 before 
brazing

f MHz 179.365 178.999 178.896 178.960
field 15% 12.2% 7.6% 5%

after 
brazing

f MHz 179.341 179.089 178.907 178.952
field 5.5% 6.8% 7.3% 10.6%

  △f kHz 24 -90 -11 8
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4.3 ADS Injecor I 325MHz RFQ-Structures

4. Accelerating Structure & RT Cavities



4.3 ADS Injecor I 325MHz RFQ-Cavity in tunnel

4. Accelerating Structure & RT Cavities



4.4 SESRI DTL-Structures

T block

Bottom Cover

Top Cover

Middle

Triplet

4. Accelerating Structure & RT Cavities



4.4 SESRI DTL-Manufature and test

Cavity Drift tubes Triplet

4. Accelerating Structure & RT Cavities



4.4 SESRI DTL-Assembly and alignment

漂移管X向同轴偏差（激光跟踪仪检测）

漂移管Y向同轴偏差（激光跟踪仪检测）

漂移管Z向绝对值偏差（激光跟踪仪检测）

4. Accelerating Structure & RT Cavities



4.4 SESRI DTL-General assembly

DTL1

DTL1 DTL2

DTL3 Cavities in tunnel

4. Accelerating Structure & RT Cavities



5.1 SSR2 cryomodule-3D model
 

5. Cryomodules



5.1 SSR2 cryomodule-Cavity string assembly

5. Cryomodules

Cavity string Cavity string on cold mass



5.1 SSR2 cryomodule-General assembly

5. Cryomodules

Cavity string alignment Cryomoduel complete



5.2 1.3GHz cryomodule-3D model

5. Cryomodules

ISO View

Cross Section View

LongitudinalSection View



5.2 1.3GHz cryomodule-Assembly

Picture from（高品质因数1.3GHz超导腔及模组研制-翟纪元）

5. Cryomodules



5.2 1.3GHz cryomodule-General assembly

5. Cryomodules



6. Summary



6. Summary

n HERT full with the experience for accelerator key technology and 
components R&D and manufacture. 

n HERT has Successfully developed the several prototype for SRF 
cavities and Couplers.

n HERT is  wi l l ing to undertake more R&D work for  CEPC 
Accelerator key technologies with domestic and international 
companies and institutes





Thanks for your attention！


