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= Main Products:
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Magnets and Insertion Devices
Accelerating structures, SLEDs
Microwave devices

RFQ and DTL
Super-conducting Cavities
Couplers

Cryomodules, etc.
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= Project and Experience:

¢ BEPC/BEPCII, CSNS, SSRF, HEPS-TF, HLSII, THz, DCLS,
SXFEL, CADS, SHINE,HEPS,DALS,HALF,CSNSII...

¢ PLS/PLSII, PAL-FEL, PEFP, KEK-B, FIR/THz, RISP ...
PEPIl, SPEAR3, NSLSII, CLS, ILC-ATF2, LCLSII...
¢ SPARK, LEG, E-XFEL, MAXIV, FERMI-Eletta, KIPT-ADS ...

¢
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® Machining Tools and Equipment:

(Total >500 sets)

Z REEW fRkE S EEFARIEE (1T (BE) ) mm HE
1 | It | WigDilsE | LGMazak X/Y/Z:1050x510x560 (0.008) 1
2 | XA | NAHR VF6 X/Y/Z:1626x813x762 (0.01) 1
3 | NIha | ABBHLR | VMC 850E X/Y/Z:850x510x540 (0.02) 3
4 | FEHpG | LEHE | LGMazak QTN B2 9380x1033 (0.01) 1
5 | ZEEish | WIS | LGMazak Nexus | =4z 53601063 (0.01) 1
6 | ZFEEitl | WisDLss | LGMazak Nexus | g4z 280300 (0.01) 2
7 | @insl ¥hies AQ550Ls X/Y/Z:550x350x320 (0.003) 1
8 | &inm FIZERER | CA30 X/Y/Z:600x400x350 (0.002) 1
9 | ms 17548 MHF5060 ®500x600 (1100°C, +5°C) 1
10 | s B (75222 MHF3040 ®300x400 (1100°C, +5°C) 1
11 | =5 i | Classical X/Y/Z:900x1200x800 (0.0026) 1
12 | ®imiy INFICON | UL1000 Fab 2/MERRE: 5%10-12mbar-L/s 1
13 | H=¥P =HE= ZRT-3580-14W5 ®1150x1650 (1300°C, +5°C) 1
14 | BFRIEN | FERIS | LARAS2 X/Y/Z: 3300x1000x1300 1
15 | mFREN | Wik THDW-9 X/Y/Z: 1050x500x700 1
16 | MHEESHL | WHEM | YQ32-200T 200T 1
17 | MESIRN | BRBIERR | ZNBS Max. 8.5GHz 1
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2. Superconducting Cavities
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2.1 Cavities=Parameters List (>80 pieces)

Fe | mMusE s B B k| BE | AREE THRE
1 HEPS-TF QWR 166.6 2 19 S|
2 HEPS QWR 166 3 19 530
3 C-ADS Spoke, B=0.12 325 4 11.5 HRELT
4 | C-ADS Spoke, B=0.21 325 [ 12 HRIELT
5 C-ADS Spoke, B=0.24 325 1 11.2 ;|
6 C-ADS W Spoke, B=0.51 325 1 16 e |
7 CSNSsII W Spoke, B=0.51 325 1 11 eS|
8 RISP Spoke, B=0.51 325 74 11 E: 3|
9 HALS B cell #5EREE 500 1 16 FJEH (4K)
10 | HEPS Bcell HgERP: 500 1 16 F= (4K)
11 | CEPC 2 cell #HEEREE 650 1 24 E: |
12 | CEPC 5 cell #aEkp= 650 1 12 FR (4K)
13 | PAPS 2 Cell #5EREE 650 3 36 E: |
14 | PAPS&SHINE Hcell #EERREE 1300 28 43 |
15 | ILC R&D 9 cell #HEERES 1300 1 24 |
16 | PAPS 9 cell #HEEREE 1300 2 25 S|
17 | SHINE 9 cell #4EkEE 1300 8 25 y, &
18 | DALS 9 cell #HEERES 1300 8 27 30
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2. Superconducting Cavities & EBERM

2.2 Cavities=Pictures
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2. Superconducting Cavities &s

2.3 Cavities-Manufacture key Process (Five Elements)
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2.3 Cavities-Manufacture key Process (Example: Spoke Cavities)
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2. Superconducting Cavities & EBERM

2.3 Cavities-Manufacture key Process (Example: Spoke Cavities)
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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;
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2.4 Cavities-High performance 1.3GHz 9 Cell cavity
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2.5 Cavities-Welding machine for mass production

EBW machine (3 set) ~ Laser Welding machine



3. Couplers
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3.1 Couplers=Parameters List (66 sets)

Fs | BERE iAESi0 3% (MHz) e i HE | TERS ThERIEHR

1 HALF DTL (NC) 80 Bk 2 BT

2 IBS HWR (SCC) 162.5 Bk 2 pIEN

3 C-ADS HWR (SCC) 162.5 15 2 BT FELER 1 5kW

4 HEPS-TF QWR (SCC) 166. 6 Bk 2 pIEN

5 HEPS QWR (SCC) 166 =) 5 B 2 pIEN 1T8250kW, 3F 357 100kW
6 CSNS Spoke (SCC) 324 kR 2 pIEN 1T 300kW, fZ2EE5%
7 C-ADS RFQ (NC ) 325 kR 8 BIT

8 C-ADS Spoke (SCC) 325 Bk 7 BT PELIR 10k

9 C-ADS Buncher (NC) 325 Bk 3 BIT BEGUETKW

10 CSNS RFQ (NC) 325 515 52 5 BT

11 BNCT RFQ (NC) 325 [E15h B 1 5 BT 95kW, dyZ2EE80%
12 BEPCI | 1 cell (SCC) 500 [E1 % 52 B 4 BT 1738 250kW, B35 100kW
13 HEPS 5Cel |l (NC) 500 Bk EA 2 pIEN 738250k, ZE35 100kW
14 PAPS 2Ccel | (SCC) 650 GIRCES 2 fitbY

15 ILC R&D 9cell (SCC) 1300 AL E 2 pIUEN

16 SHINE 9cell (SCC) 1300 CINERYS 8 pIEN EELHR 1 AkW ; BE S 7kW
17 DALS 9cell (SCC) 1300 CINERYSE 8 pIUNEN EELHR 1 AkW ; BE S 7kW
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3.2 Couplers=Pictures

325MHz-ADS 324MHz-CSNS 162. 5SMHz—-CADS 325MHz—-ADS 500MHz-BEPCI |

—

2012 2013 2014 2015 2016
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3. Couplers
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3.2 Couplers=Pictures

1. 3GHz-BEREE 352MHz-BNCT 650MHz/1. 3GHz—CEPC 1. 3GHz—SHINE 166. 6MHz-HEPS TF
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3.2 Couplers=Pictures

325MHz—R | SP 500MHz-FEE/ASLE  324MHz-EI /5 iR 166MHz—HEPS 1300MHz—DALS

—

2020 2021 2022
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3. Couplers

3.3 Couplers=Special process
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3.3 Couplers= TiN Thickness measurement
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4. Accelerating Structure & RT Cavities {)SEEBLH

4.1 Accelerating Structure -3D model




HE-RACING TECHNOLOGY

4. Accelerating Structure & RT Cavities {)SEEBLH

4.1 Accelerating Structure —Inner cooling structure

Machine& Welding &
Inspection Leakage test

Coupler machining & RF test



4. Accelerating Structure & RT Cavities {)EREBLH

4.1 Accelerating Structure —RF test and tunning
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4. Accelerating Structure & RT Cavities {)SEEDLE

HE-RACING TECHNOLOGY

4.1 Accelerating Structure —General assembly and alignment
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4. Accelerating Structure & RT Cavities {)SEEBLH

4.1 Accelerating Structure —Pass acceptance (2022.4)
) ﬁiﬁ%ﬁﬁ' %Eﬁ%‘;‘ﬁ. English | ASRERT | BEREA]

iEPS High Energy Photon Source | HEPS

B5 | MERR | TRSR | REAE | N9OE | TETE | ATER | SRR i | Q

A e B > FiEmhs > 20224

HEPSEZNNiE=RMNiE BT MUY

WEFR: | BHEE: 2022-05-25 | [FIED] [EA] | %

48208, FRIRE TSRS ESTER (HEPS) B INEsEIbREE I IZNIHI, AFHER,
BtEK,

LRSS RHEPS THZtaiEep AR, NEE LR ARRIINEREHIT TIAIUT. IIEREEORISEIERIR
AR, FWSRISRHEYS, BWEREERT22MVIMBIINERE, HEVEBGIHREHN20MVImESK; &
BESBENRETNE, TIEARNSRIMEEHTIRE, WA TYIRRIINELERNER,

HEPS B £:/NiE = IS R IR P O B BASRMEININL, BitREaEHRHRsaEREELEMIH
&, BEAMR, BRIKEL31m, HFIRETRRER, THTRRNERISEFRITEZIZ50MeV, R8I
FEFEhmiEE:, KRR eRM50MeVINEEI500MeV, HEPSIMELIRAEIE, EEERNRMZEITEAST,
NMESESINREERNESD; HEPSIIREERKENKSHE, FEENNEESTEINGS,; ELINERRINE
EAEENEIRCRAE TAG4EURGEE RS, TIEAREREMRENENER, BHTINITZ,

IR &8
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4.2 BNCT 180MHz RFQ-Structures

Vertical Pole

BNCT RFQ

Horizontal Pole
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HE-RACING TECHNOLOGY

4.2 BNCT 180MHz RFQ Assemble Brazmg and Leakage test
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4.2 BNCT 180MHz RFQ-RF test
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4.3 ADS Injecor | 325MHz RFQ-Structures
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4.3 ADS Injecor | 325MHz RFQ-Cavity in tunnel
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4.4 SESRI DTL-Structures
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HE-RACING TECHNOLOGY

4.4 SESRI DTL-Manufature and test

Drift tubes Triplet
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4.4 SESRI DTL-Assembly and alignment ©
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4.4 SESRI DTL-General assembly

DTL2

Cavities in tunnel



5. Cryomodules & EREB

5.1 SSR2 cryomodule-3D model
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5.1 SSR2 cryomodule-Cavity string assembly

B .\\5\\\\\\\||»»W

§ \

Cavity string Cavity string on cold mass
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5. Cryomodules & EBERM

5.1 SSR2 cryomodule-General assembly

Cavity string alignment Cryomoduel complete
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5. Cryomodules & EBERM

5.2 1.3GHz cryomodule-3D model

ISO View

LongitudinalSection View
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5.2 1.3GHz cryomodule-Assembly
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Picture from (5



5. Cryomodules & EBERM
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5.2 1.3GHz cryomodule-General assembly
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6. Summary
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e o
6. Summary & EBERM

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

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

®m HERT is willing to undertake more R&D work for CEPC
Accelerator key technologies with domestic and international
companies and institutes
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Thanks for your attention!

Institute of High Energy Physics
Chinese Academy of Sciences
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Beijjing HE-Racing Technology Co., Ltd.



