Institute of High Energy Physics
Chinese Academy of Sciences

iy  TRAHRETE & EIUL @ LSRR AR S REELS

Beijing HE-Racing Technology Co., Ltd.

Accelerating Equipments Development
at IHEP&HERT

NOV.,7th @Guangzhou,China

The 2025 international workshop on the high energy Circular Electron Positron Collider (CEPC)
zhangzj@ihep.ac.cn; +8613810771939.



mailto:zhangzj@ihep.ac.cn

Y RHEED KGR F @ IR AR TR EREELS

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

Outline

o Briefintroduction

@ Mooness

o Accelerating Structure and RT Cavities

¢ SRF Cavities Couplers and Cryomodules

o Facilities Serviced by HERT

Q Summary
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Office of Technology Transfer

B In year2013, the company(HERT)
was established.
B The company is wholly owned by
IHEP.
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development cooperation . 3
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1. Brief Introduction

ey
HE-RACING TECHNOLOGY

= History

1950. 5
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2013. 4
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2024. 6
Huairou Divsion of HERT

1950 1960 1970 1980 1990 2000 2010 2020 2024-2025
Research Instrument “753 Project” BEPC International BEPCII ADS Research HEPS HEPS
“TWO bombs » accessories “87 Project ” Developing SSRF CSNS SHINE SHINE
Research CSNS HLS Update DALS CSNSII
Research HEPS-TF Research HALE
CSNSII
PAPS




1. Brief Introduction

@ HE-RACING TECHNOLOGY

= HERT Organization

B The company has 120 staff
members in total. 20 of them are
IHEP employees.

B Jianbing Zhao, Liang Zhang and |
are |IHEP employees.

Zhanjun Zhang
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G | 4 ¥ Lepa Quality Group
EBW Center
Manager
Jianbing Zhag
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General
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Manager
Administration Department
Liang Zhang
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Production Department |1 Precision Machining & Brazing Workshop
Deputy Magnet Stacking & Assembly Workshop
' | General | |
Manager
|| Operation& Maintenance
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1. Brief Introduction & EBEB AN

= Main Products:
» Magnets

» Accelerating Structure and RT Cavities

» SRF Cavities, Couplers and cryomodules.
» Insertion Devices

» Microwave devices

» RFQ and DTL
» SLEDs



1. Brief Introduction & EBEB AN

= 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, SPEARS3, NSLSII, CLS, ILC-ATF2, LCLSII...
¢ SPARK, LEG, E-XFEL, MAXIV, FERMI-Eletta, KIPT-ADS ...



1. Brief Introduction

: HE-RACING TECHNOLOGY

® Machining Tools and Equipment:

(Total >500 sets)

: RERE =t s EEBEAEE (78 (ME) ) mm
1 | MIhe | WwigSHE | LGMazak X/Y/Z:1050x510x560 (0.008)
2 | MIRe B VF6 X/Y/Z:1626x813x762 (0.01)
3 |MIhd | REBWE | VMC850E X/Y/Z:850x510x540 (0.02)
4 | Ewbd  WeSHE | LGMazak QTN B 0380x1033 (0.01)
5 | EEhd  WESNE | LOMazak Nexus | w5 93601063 (0.01)
6 | SMhe  WeSNm | LOMazakNexus | mg 0280x300 (0.01)
7 | mom siem AQSS50Ls X/Y/Z:550%350x320 (0.003)
8 | Btw EWR¥ER | CA30 X/Y/Z:600x400x350 (0.002)
9 | mee 5EM | MHF5060 ®500x600 (1100°C, +5°C)
10 | moe {BSM | MHF3040 ®300x400 (1100°C. +5C)
11 | S8 snwm | Classical X/Y/Z:900x1200x800 (0.0026)
12 | e INFICON | UL1000 Fab BOMERRE: 5x10-12mbar-L/s
13 | A SMAS | ZRT-3580-14W5 | ®1150x1650 (1300°C. £5°C)
14 | GFRNN  SWKW | LARAS2 X/Y/Z: 3300x1000x1300
15 | BFRSN W& THDW-9 X/Y/Z: 1050x500x700
16 | @WEEHN 'um ¥Q32-200T 2007
_ 17 | BB - PEWR= Max. 8.5GHz

ZNBS8




1. Brief Introduction & EaEB AN

B EBW machines

EBW machine (3 sets) Laser Welding machine



1. Brief Introduction

@: HE-RACING TECHNOLOGY

@ CERTIFICATE

® Qualifications and Honors:
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2. Magnets (HEPS) & EBEB AN

2.1 Magnet List (1572 Sets in Total)

200 [ BeosMagnes ]

[Booster] Description  Qty. (set) Period
Dipole 130 2019.12~2021.12
Sextupole 70 2019.12~2021.12

Description  Qty. (set) Period
Sextupole 294 2020.05~2022.05
LG Dipole 98 2020.12~2023.06
Quadrupole 686 2020.12~2023.12
[Storag1e3|z|?|g Ring] B&D magent 294 2020.12~2023.12
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2. Magnets (HEPS) &) BREBLAN

2.2 Booster Magnets

BS4Rg3
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2. Magnets (HEPS) &) BREBLAN

2.2.1 Booster Magnets (Dipole)

Parameters Value Unit
QTY. 130 set
L eff 1.450 m
Max. Field(@6GeV) 0.68 T
Min. Field(@500MeV) 0.05 T
Bending Radius 29.540 m
Gap 34.00 mm
Core: Good Field Area (HxV) 30x20 mm
B Lamination type
m Glued and Welded Uniformity(@0.5GeV, 6GeV) 1x10-3,5x104 -
Integral Gradient Discretness 0.1% -
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2. Magnets (HEPS)

HE-RACING TECHNOLOGY

G ERBEBLEN

2.2.1 Booster Magnets (Dipole)
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2. Magnets (HEPS)

2.2.1 Booster Magnets (Dipole)
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2. Magnets (HEPS)

@: HE-RACING TECHNOLOGY

2.2.2 Booster Magnets (Sextupole)

Core:
B Lamination type
B Glued

Parameters Value Unit
QTY. 70 set
L eff 0.2 m
Max. Field Gradient 1000 T/m”"2
Min. Field Gradient 30 T/m”"2
Good Field Radius 16 mm
Aperture P40 mm
Harmonic Error(@0.5GeV, 6GeV) | 5x103,1x10-3 -
Integral Gradient Discretness 0.2% -
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2. Magnets (HEPS) &) BREBLAN

2.2.2 Booster Magnets (SGXtUpOle) Batch Test Spatial Harmonics @4A
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2. Magnets (HEPS)

HE-RACING TECHNOLOGY

G EBEBLEN
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2. Magnets (HEPS) &) BREBLAN

2.3 Storage Ring Magnets

QF6 QD8 QD7 ABF4 QF5 SD3 BLG4 BD2 ABF3 BLG3 ABF2 BD1 BLG2 SD2 QF2 ABF1 QD2 QD1 QF1

J/FC4 l BLGS5 l SD4 l SF2 lOCTZ\l/ Qb6 t QF4 l FC3 l QD5 l Qb4 t FC2 l/ QF3 l Qb3 J/OCTll/ SF1 l SDl\l/ BLG1 l FC1 l
0 et | e b it G, b at | ‘ 1]
S : L , ! : v ’n i ‘ " ' 3 | : j U il ig . : . 1 ‘ ) el 2 y
) i | > - 1 At 3 o T C—T—t = } - ,'. ¢ & { ) - [} 3 : | | R
: o=l : : 1 . i L o E RS ,
| ] H |
] 1§}

Made by HERT@Red Direction

Unit Magnet (7BA@Model and position indication)
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2. Magnets (HEPS) &) BREBLAN

2.3 Storage Ring Magnets
¢ ﬁﬁ"
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2. Magnets (HEPS)

@ HE-RACING TECH

NOLOGY

2.3.1 Storage Ring Magnets (Dipoles)

TYPE BLG1 (Typel) BLG5 (Type Il)
Qty (set) 48+1 48+1
Leff (m) 1.499 1.499
File (Gauss) 4838.4/3357.3/2863.6/ | 1283.7/2073.6/2863.6/
(5 steps) 2073.6/1283.7 3357.3/4838.4
Integral Field (Gauss-m) 4322.0 4322.0
Integral Field Discreetness 1x10-4 1x10-4

Good Field Area (HxV)

(mm)

[-11, 11] X[-8, 8]

[-11, 11] x[-8, 8]

Permanent Magnet:

Uniformity

4 x 10-4

4 x 10-4

B Core (DT4 Steel)
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HE-RACING TECHNOLOGY

2. Magnets (HEPS) P REBLHN

2.3.1 Storage Ring Magnets (Dipoles)

Measurement Results(BLG1,49sets)

BLG1-Difference (Cal.-Mea.)
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2. Magnets (HEPS) & EBEB AN

2.3.2 Storage Ring Magnets (Quadrupole type |, 340sets)

Description QF1/6-245 | QF1/6-201 QD2 QF2 QD3/6 QD5
QTY.(Set) 47+1 47+1 47+1 48+1 96+2 48+1
Core Length (mm) 245 201 180 201 327 260
Leff (mm) 255 211 190 211 337 270
Field Gradient (T/m) 78.2 77.5 73.7 77.2 78.7 74.2
Good Field Radius (mm) 5 S 3) S 3) 5
Aperature (mm) 26 26 26 26 26 26
B4/B,<4x104,
_ B,/B,<4x104,
Harmonic Error
B</B,<2x104,
B,/B,s£1x104 for n>5
. Integral Gradient Discreetness 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
Core:
i i Bonding Coil None None None None None None
B Lamination type
B Welded
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2. Magnets (HEPS) & EBEB AN

2.3.2 Storage Ring Magnets (Quadrupole type |, 340sets)

Measurement Results (QD5, 49 sets)

EFR AR E 531 b3,a3_QD5
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2. Magnets (HEPS)

@: HE-RACING TGCHNOLOGY

2.3.3 Storage Ring Magnets (Quadrupole type Il, 148sets)

Core:
B DT4 Steel

Description QD4 QF5 QD7
QTY.(Set) 48+1 48+1 49+1
Core Length (mm) 260 201 180
Leff (mm) 270 211 190
Field Gradient (T/m) 74.2 77.2 73.7
Good Field Radius (mm) 5 3 S
Aperature (mm) 26 26 26
B./B,<4x10%,
, B,/B,<4x10%,
Harmonic Error
Bs/B,<2x10%,
B,/B,£1x10“ for n>5
Integral Gradient
) 0.2% 0.2% 0.2%
Discretness
Bonding Coil None None None
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2. Magnets (HEPS) &) BREBLAN

2.3.4 Storage Ring Magnets (Quadrupole ,with bonding coil, 194sets)

Description QD1/8-192 | QD1/8-180 | QF3/4
QTY.(Set) 47+1 47+1 96+2
Core Length (mm) 192 180 374
Leff (mm) 202 190 384
Field Gradient (T/m) 77.4 68.7 79.6
Good Field Radius (mm) 5 S S
Aperature (mm) 26 26 26
B4/B,S4x10+,
Harmonic Error By/BS10%,
Bs/B,<2x10%,
B,/B,£1x10* for n>5
Integral Gradient Discretness 0.2% 0.2% 0.2%
Bonding Coil Yes Yes Yes
Core:
B Lamination type
m Welded
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2. Magnets (HEPS) &) BREBLAN

2.3.4 Storage Ring Magnets (Quadrupole ,Special, 4sets)

Core:
B DT4 Steel

Description R0O2QF6 | R48QF1 | R02QDS R48QD1
QTY.(Set) 1 1 1 1
Core Length (mm) 245 201 192 180
Leff (mm) 255 211 202 190
Field Gradient (T/m) 78.2 77.5 77.4 68.7
Good Field Radius (mm) 5 S 5 5
Aperature (mm) 26 26 26 26
B4/B,<4x104,
B,/B,<4x104,
Harmonic Error
B./B,<2x104,
B,/B,S1x10* for n>5
Integral Gradient
_ 0.2% 0.2% 0.2% 0.2%
Discretness
Bonding Coil None None Yes Yes
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2. Magnets (HEPS)

@ HE-RACING TECHNOLOGY

2.3.6 Storage Ring Magnets (B&D, 294sets)

Core:
. . Description BD12 ABF1/4 ABF2/3
B Lamination type
Ided QTY.(Set) 96+2 96+2 96+2
B Welde Core Length (mm) 1040 180 590
Leff (mm) 197.2 179.9 609.9
Field Gradient (T/m) 34.54 53.43 66.43
Good Field Radius (mm) 5 3) S
et | Core: Aperature (mm) 45 30 30
=N m DT4 Steel B,/B,<6x104,
B,/B,<6x104,
Harmonic Error
B/B,<3x10%,
B,/B,£1.5x10 for n>5
Integral Gradient Discretness 0.2% 0.2% 0.2%
Bonding Coil None None None
Core:
B Lamination type
B Welded
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2. Magnets (HEPS)

i=1 HE LRI
HE-RACING TECHNOLOGY

2.3.7 Sextupole (3 types, 294 sets)

Core:
B Core (DT4 Steel)

Description SD1&4 SD2&3 SF1&2
QTY.(Set) 96+2 06+2 96+2
Core Length (mm) 304 350 318
Leff (mm) 314 358 326
Field Gradient (T/m~2) 4588 7360 7494
Integral Gradient Discretness 6x10-3
Integral Gradient Discretness

3x103

(Sorting)
Good Field Radius (mm) 5 S S
Aperature (mm) 26 26 26
B,/B3<5x1073,

Harmonic Error

Bs/B;<2.5x103,
B,/B.£1.25%x10-3 for n>5

Bonding Coil

Yes

Yes

None
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2. Magnets (HEPS) & EBEB AN

NOLOGY

2.3.7 Sextupole (3 types, 294 sets)

Measurement Results(SD23,98sets)
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2. Magnets (HEPS) &) BREBLAN

- | HEPS Storage Ring I |
! 7 ) -y
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2. Magnets (CEPC)

@: HERACING TGCHNOLOGY

2.4 CEPC Booster dipole-sextuple combined magnets

Core:

B Lamination type
m Welded

Parameters Value Unit
QTY. 1 set
Magnetic length 4700 mm
Core Length 4608 m
Dipole Field [Gs] @180 GeV 564 Gs
Dipole Field [Gs] @120 GeV 376 Gs
Dipole Field [Gs] @30 GeV 95 Gs
GFR +225 mm
Field errors +1x10° /
Gap 63 mm

32



2. Magnets (CEPC)

@ HE-RACING TECHNOLOGY

2.4 Dipole combined with Sextupole (Prototype)

Stacking
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2. Magnets (CEPC)

@: HE—RACING TECHNOLOGY

2.4 Dipole combined with Sextupole (Prototype)

- ‘W ' 7
[
"

- i = i, | 4
ole Sl "4 — '/j i' - ‘ J

s J .

N
7, ¥
A

Magnetlc field test
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2. Magnets (PWFA)

&s

HE-RACING TECHNOLOGY

2.5 Dipole & Quadrupole
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2. Magnets (HALF)

6: HE-RACING TECHNOLOGY

2.6 Injector ( Solenoid and Corrector)

Corrector (3sets) Corrector coils (6sets)

Packing
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2. Magnets (HALF) & BREBLE

2.6 Storage Ring Magnets ( Quadrupole,Bias Quadrupole &Sextupole,537sets)

B 1 45ﬂ ‘%, ﬁ quV
- = 1 ;}4 5"/’"‘*‘ ﬂg‘ kY

2025/10/31 10:18

Quadrupole,Bias Quadrupole Sextupole
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3. Accelerating Structure and RT Cavities ¢)SRERH

3.1 S Band Accelerating Structures (HEPS 9 sets)
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3. Accelerating Structure and RT Cavities &)SREDLH

3.1 S Band Accelerating Structures (HEPS 9 sets9 sets)

SIRIERWEG TR, HENETIESANESEE " SEREAN/SEESSRIEREEME (<1.1)

.....
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3. Accelerating Structure and RT Cavities ) SHEBM

3.1 S Band Accelerating Structures (HEPS 9 sets)

HEPS Linac




3. Accelerating Structure and RT Cavities @&iﬁﬂ%ﬁ

3.2 S Band Accelerating Structures (PWFA 2 sets)
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3. Accelerating Structure and RT Cavities €)SRESLH

3.2 RT Cavities (RFQ)
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3. Accelerating Structure and RT Cavities ) SHEBM

3.3 RT Cavities (DTL)
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3. Accelerating Structure and RT Cavities ¢)SRERH
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4. SRF Cavities Couplers and Cryomodules @%ﬁgm

HE-RACING TECHNOLOGY

2.1 Cavities
(200 Pieces)

FS BERE fEEE $E (MHz) #HE (R) MiEEE (MV/im) IERS

1 HEPS-TF QWR 166.7 2 19 FE

2 HEPS QWR 166.7 10 14 KE

3 CiADS Spoke, B=0.12 325 4 11.5 BERIEST
4 CiADS Spoke, B=0.21 325 5 12 BWERIET
5 CiADS Spoke, B=0.24 325 1 11.2 |

6 CiADS W Spoke, B=0.51 325 1 16 )

7 CSNSII WSpoke, B=0.51 325 4 13 |

8 RISP Spoke, B=0.51 325 7 12 3|

9 HEPS BACELL HgEREE 500 4 16 Ell (4K)
10 BIIU BACELL WEBREE 500 2 16 Ell (4K)
11 HALF BACELL #gEKkEE 500 2 16 FE (4K)
12 CSNSII 6 CEL L5 Bk B 648 1 24 =

13 CEPC 2CELLHEER IS 650 1 24 E=
14 CEPC 5CELLMEBRAE 650 3 12 il (4K)
15 PAPS 2 CELLBEER IS 650 3 36 =
16 CiADS 6 CELLHGER B 650 1 24 ==

17 5CELL#§EK B 975 1 17 =l

18 PAPS&SHINE BACELL H§EkBE 1300 28 43 i
19 ILC R&D 9CELL HHEKEs 1300 1 24 E: 1]
20 PAPS 9CELL H§EKEs 1300 2 25 )
21 SHINE & 9CELL HEEKEE 1300 25 KE
22 SHINEZJ\$tb 9CELL HEEREE 1300 8 25 E: 1)
23 SHINEflit £ 1 9CELL HEEREE 1300 72 25-30 FN
24 SHINE#t £ 2 9CELL H§EKBE 1300 12 / 3t
25 ZJ Lab 9CELL HEEKEE 1300 9 25 E: 1]
25 DALS 9CELL IR B 1300 8 23 KE
26 HALF 1CELL WEEKES 1500 2 / it
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4. SRF Cavities Couplers and Cryomodules @gﬁﬁgﬁﬂi

4.2 Cavities-Pictures

-y Nl - , 4 \ - ‘i
Spoke 024 9 Cell 8S2 2 Cell BS42 WSpokels poke 051 QWR Cavity
o =T 5 — S ERED 5 Cell BB (325MHz) SRS HEPSIBSY
(325MHz) (1.3GHz) (650MHz) (325MHz) (166.7MHz)
wa W w5 W w6 W wr W ww’ N wm Wz W un
. - [Cavity
Spoke 012 Spoke 021 HEPS-TFIB S MQfii1.3GHz 9 Cell HLS RS
ADS ST\ BB S ADS F/iEAFHBEH B—FQWRIBS MQfli1.3GHz & Cell (500MHz)
AT IR (166.7MHz)
L 2

SRF Cavities
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HE-RACING TECHNOLOGY

4. SRF Cavities Couplers and Cryomodules @Eﬁ’émﬂi

4.2 Cavities-Pictures

PAPS [ %
2Cell HHEERRS |0

(650MHz)

CSNSII
¥ Spoke 051
(325MHz)

EiCell theEKRE

(500MHz)

DALS

SHINE
9Cell BOHRBEKEE

(1300MHz)

HALF

EaCell HERRE

(500MHz)

HEPS
QWREE

(166MHz)

SHINE

(1300MHz)
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4. SRF Cavities Couplers and Cryomodules @'ﬁﬁﬁiﬂﬁﬁ

4.2 Cavities-Pictures o

-~ ata

CSNSII HALF

CSNSII
¥ Spoke 051 6Cel IHiEEKRE 1Cell #FEREE (1500MHz)
(325MHz) (648MHz)

>

SHINE
9Cell SOWEERRE 5Cell #hgEkB=E
(1300MHz) (975MHz)

- SO
,‘ Ll P o’ Ul 0‘ b. b’c b[’e bbb 'i’\- = j *.n

™
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4. SRF Cavities Couplers and Cryomodules @

HE BT

HE-RACING TECHNOLOGY

2.1 Cavities(1.3GHz 9 cell cavities)

‘129093

f— «W\m\\;&\:\\\a “\ W \\\ ‘\ ‘\ s

30

25

o
S

Eacc max
b

Qo

4.40E+10
4.30E+10
4.20E+10
4.10E+10
4.00E+10
J.90E+10
3.80E+10
J.TOE+10
360E+10
3S0E+10
JA0E+10
330E+10
3.20E+10
3.10E+10

3.00E+10

290E+10
2.80E+10
LT0E+10
2.60E+10
2.50E+10
ZADE+10
2.30E+10
2.20E+10
2L10E+10

Eacc_max of GY cavities for SHINE

GY109-] e————

Q0 @20MV/m of GY dressed cavities for SHINE

GY cavities for SHINE
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4. SRF Cavities Couplers and Cryomodules @

HE RACING TECHNOLOGY

4.3 Couplers-Parameters List (80 Pieces)

Item Facility Cavity Type | Frequency (MHz) | Window Type| Qty. | Remark Power
1 SERI DTL(NC) 80 Coaix, Plate | 2 Online
2 IBS HWR (SCC) 162.5 Coaix, Plate | 2 Test
3 CiADS HWR (SCC) 162.5 Coaix, Plate 2 Online CW 15kwW
4 HEPS-TF QWR (SCC) 166.7 Coaix, Plate | 2 Test
5 HEPS QWR (SCC) 166.7 Coaix, Plate | 10 Online | TW250kW,SW100kW
6 CSNS Spoke (SCC) 324 Coaix, Plate 2 Test TW300kW, 5%
7 CiADS RFQ (NC) 325 Coaix, Plate | 8 Online
8 CiADS Spoke (SCC) 325 Coaix, Plate | 7 Online CW,10kw
9 CiADS Buncher (NC) 325 Coaix, Plate | 3 Online CW,7kwW
10 CSNS RFQ (NC) 325 Coaix, Plate | 5 Online
11 BNCT RFQ (NC) 325 Coaix, Plate | 5 Online 95kW, 80%
12 BEPCII 1 cell (SCC) 500 Coaix, Plate | 4 Online | TW,250kW,SW,100kW
13 HEPS 5Cell (NC) 500 Coaix, Plate | 2 Test TW 250kW,SW ig100kW
14 PAPS 2Ccell (SCC) 650 Cylinder 2 Test
15 ILC R&D 9cell (SCC) 1300 Cylinder 2 Test
16 SHINE 9cell (SCC) 1300 Cylinder | g Test | CW14kW:SW7kW
17 DALS 9cell (SCC) 1300 Cylinder | g HT CW14kW;SW7kW
18 SHINE 9cell (SCC) 1300 Cylinder 4 Test CW14kW:SW7kW
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4. SRF Cavities Couplers and Cryomodules ) EaEBLAN

4.3 Couplers-Pictures

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

—

2012 2013 2014 2015 2016
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4. SRF Cavities Couplers and Cryomodules @Ea‘émﬂi

HE-RACING TECHNOLOGY

4.3 Couplers-Pictures

1. 3GHz 352MHz-BNCT 650MHz/1. 3GHz~CEPC 1. 3GHz-SHINE 166. 6MHz—-HEPS TF

—

2017 2018 2019
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4. SRF Cavities Couplers and Cryomodules @Eaﬁmﬂi

HE-RACING TECHNOLOGY

4.3 Couplers-Pictures

325MHz-R ISP 500MHz 324MHz 166MHz-HEPS

2022-2023
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4. SRF Cavities Couplers and Cryomodules @

i=1 HE BURNT

HE-RACING TECHNOLOGY

4.4 SSR2 Spoke 325MHz Cavity cryomodule-3D model
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4. SRF Cavities Couplers and Cryomodules () EaEBIM

4.4 SSR2 Spoke 325MHz Cavity cryomodule-Assembly at RISP

Cavity string alignment Cryomoduel complete
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HE-RACING TECHNOLOGY

4. SRF Cavities Couplers and Cryomodules @ k]

4.5 Double Spoke 325MHz Cavity cryomodule-Cavities VT

CSNS-Il SRF Cavities

324 MHz 648 MHz 060
Double Spoke 5-cell Elliptical Units
Resonator Cavity

324 648 MHz

Frequency

By OF Bogt 0.5 (B 0.6 (8,)

Beam aperture 50 96/130 mm

E /Eacc 3.72 2.76

By/Eacc 7.83 5.14 mT/(MV/m)
R/Q 451 2748 Q
E...(Max.) 9 16 MV/m
V,.(Max.) 6.25 11.152 MV

20 Spoke Cavities for CSNS-II

56



4. SRF Cavities Couplers and Cryomodules @Eﬁ’émﬂi

HE-RACING TECHNOLOGY

4.5 Double Spoke 325MHz Cavity cryomodule-Cavities VT

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Hfll_'l'l'l'l'l'l'l'l'l'l'l'l'l'l‘l':“)(m
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;v= s " = o
vvvvvy,vv= . L R e
1% 'V = : =
2 0
3 i : . v o~
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1E10 - ° i =
10 | =
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=<7 a 5
% I =z
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o Aas® ‘e A ® @ 4 0.1
. AA O AW ¢ ‘) ® e e
&
Voo M S A W PO IS0 U O 0 B SO O IR L LA A (|
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L
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HE-RACING TECHNOLOGY

4. SRF Cavities Couplers and Cryomodules @Eaﬁmxﬁ

4.5 Double Spoke 325MHz Cavity cryomodule- Cryomodule

General Assembly
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4. SRF Cavities Couplers and Cryomodules @gﬁt’mﬂﬁ

4.6 1.3GHz cryomodule-3D model

ISO View

Rl |

e MM LR IO L T s TN LB

GLCULEY 'LLUDDQUM'f" ALALAIALTN e 'Q,U_L!!:‘!A_‘

,_.L.‘.'. e "

AR RN PRI
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LongitudinalSection View o9



4. SRF Cavities Couplers and Cryomodules @Eaﬁmﬂi

HE-RACING TECHNOLOGY

al assembly

——

i - e PRt
aethe IS - ,

4.6 1.3GHz cryomodule-Gener

T I
M

Key process:

o (1) HPR cavity before assembly;
Cryomodule assembly and HT test was finished.

Q0 3.8E10@16MV/m; 3.6E10@21MV/m;
Average Max. Eacc 23.1MV/m

(2) Do RT coupler conditioning

before cooling down;

(3) Optimize anchor connection;



mailto:3.6E10@21MV/m

4. SRF Cavities Couplers and Cryomodules @

=1 HE BT

HE-RACING TECHNOLOGY

bl

4.7 166MHz cryomodule (HEPS)
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4. SRF Cavities Couplers and Cryomodules @mmx ]

NOLOGY

4.8 500MHz cryomodule (HEPS)

LE0 1E03 - roq0 (cavi, vT)
p— 0 QO (CAV2, VT)
P 8 = i o Q0 (CAV3, VT)
T F o Bdads o TRt 2 o qocava, v
) S S I s e, +QO (CAV1, HT)
' . %050 SN0 0ey 2P0, <
%00 %% Smeg S |OVT target
00 " 7 0000 @eg L 1.E+01 () :
. ;°°% 3 | ®Operation target
W & 1.E+09 + ® 0 g S | *Radiation (CAV1, VT)
I ” % | x Radiation (CAV2, VT)
X - 1.E+00 -2 o
o X & | * Radiation (CAV3, VT)
ek > & | . Radiation (CAV4, VT)
I x| & % 1 E-01 + Radiation (CAV1, HT)
i R B B 1
x XX X X X
L= S S S S S S S S S By

0 1 2 3 4 5
Accelerating voltage (MV)

62



4. SRF Cavities Couplers and Cryomodules ()&EaEBLAN

4.9 650MHz cryomodule (CEPC)
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HE-RACING TECHNOLOGY

4. SRF Cavities Couplers and Cryomodules @

4.9 650MHz cryomodule (CEPC)




4. SRF Cavities Couplers and Cryomodules @gﬁﬁgﬁﬂi

4.9 650MHz cryomodule (CEPC)

HOM Coupler(Cu)

Absorber HOM Coupler(Nb) 65,



4. SRF Cavities Couplers and Cryomodules @gﬁﬁgﬁﬂi

4.10 500MHz cryomodule (HALF)
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Cryomodule Cavity Coupler



5. Facilities Serviced by HERT & EBEB AN

® CSNSII (Dongguan, Guangdong province)-Cavities and Couplers

’ . =
> g

. e

—

! 325MHz double pok cryomoduleg

E: | > i




5. Facilities Serviced by HERT 1= AE BRI

HE-RACING TECHNOLOGY

B HEPS (Beijing)-Cavities and Couplers

r—"

! 166MH:z QWR_cryom;du-!e

b ipryy
. /ﬁ 4! !




5. Facilities Serviced by HERT

i=1 HE LRI
HE-RACING TECHNOLOGY

B HALF (Hefei, Anhui province)-Magnets and Cavities
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5. Facilities Serviced by HERT

@ HE-RACING TECH

NOLOGY

m SHINE (Shanghai)-Cavities and Couplers

= %]{“%\QQ_MHZ 9Cell cawtyﬁ
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5. Facilities Serviced by HERT

@ HE-RACING TECHNOLOGY

B S3FEL (Shenzhen,Guangdong province)-Cryomodules

—

e
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5. Facilities Serviced by HERT

@ HE-RACING TECHNOLOGY

B CEPC research —Cavities and Couplers

1300MHz 9Cell cryomodule
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5. Facilities Serviced by HERT

%

1S3 HE BLRN

HE-RACING TECHNOLOGY

B PAPS operation (20 staff of HERT)

73



i=1 HE BURNT

HE-RACING TECHNOLOGY

&

d by HERT

ion (20 staff of HERT)
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Facilities Serv
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5. Facilities Serviced by HERT & EBEB AN

B PAPS operation (20 staff of HERT)

ALSC S REBL BRI £ LA /A
WRiadk sy )

DAVA 31T VEL

ol R s i e i
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6. su m ary @; HE- RAC NG TECHNOLOGY

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

® HERT has Successfully developed the magnets, accelerating
structure, SRF cavities ,couplers and cryomodule for HEPS.

B HERT is willing to undertake more R&D work for all institutes,
universities and labs.
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HE-RACING TECHNOLOGY
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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.



