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SRF Accelerator Projects at IHEP

Operation Construction Design & R&D
BEPCIl upgrade CEPC
Collider ?IE:F/;SI 'S(iifegz(gg\é’) (2.35 GeV, 4 CAV, (45.5-180 GeV.
’ complete in 2024) 288 ~ 980 CAV)
Synchrotron BSRF (2.5 GeV, HEPS (6 GeV, 10 CAYV,
Light Source 2 CAV, since 2006) complete in 2025)

Proton & Heavy ADS injector | (10 MeV, CSNS-II (300 MeV, 54  CSNS-III (1 GeV)
lon 14 CAV, since 2016) CAV, complete in 2028)




Superconducting RF Systems at IHEP

Light Sources & FELs

BSRF, HEPS, CW FEL, ERL

166 MHz (HEPS)
World’s first very low freq
=1 module

1.3 GHz (FEL, CEPC, ILC)
World'’s first mid-T high Q module

HEP Colliders
BEPCII&U, CEPC, ILC

500 MHz (BEPC-lI&U, HEPS)
In-house-made, long-term operation
in large scientific facility

650 MHz (CEPC, ADS, CSNS)
World'’s first 650 MHz cryomodule

High Intensity Proton Linacs

ADS, CSNS-II, v factory

P ”~ ! \‘\\

325 MHz (ADS)
World’s first spoke cavity linac

)

Ry a s
-
\

324 MHz (CSNS-II)
China’s first double-spoke module
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BEPCIlI SRF System

 BEPCII SRF system stable operation since 2006 with two imported cavities from Japan and in
collaboration with KEK, reached design luminosity of 1x1033 cm=2?s1 (910 mA @ 1.89 GeV) in 2016.

* |In 2017, east cavity replaced with in-house-made cavity and module, stable operation till now.

« Three imported sub-systems (SRF cavity and module, LLRF, RF power source) have been replaced
with in-house-made ones.

In-house-made 500 MHz cavity and module Digital LLRF system 200 kW SSA
made in 2011, stable operation since 2017 Stable operation since 2019 Operation since Oct. 2023



BEPCII-Upgrade SRF System

« BEPCII-U: Add two cavities and SSAs in 2024.
* Further R&D in 500 MHz cavity, LLRF and SSA.

West RF hall East RF hall
West RF hall East RF hall
200KW 250kW 250kW 200kW
250KW 250kW Ee— —

LY
‘ P

. ik

BEPCII colliding mode

East RF hall

ﬁ ——

(a) West RF hall (BEPCII) (b) West RF hall (BEPCII-U) (c) East RF hall (BEPCII) (d) East RF hall (BEPCII-U)
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BEPCII-Upgrade SRF System

Table 1: Main parameters of BEPCII and BEPCII-U. Table 3: RF parameters for BEPCII-U (breakdown).
Parameter Symbol BEPCIT BEPCII-U Unit Parameter Existing To be added Unit
Circumference C 237.53  237.53 m RF frequency 499.8 499.8 MHz
Beam energy Ey 1.89 2.35 GeV Number of cavities 2(+1) 1 -
Beam current Iy 910 900 mA RF voltage per cavity (V) 1.65 1.75 MV
Bunch number Ny 120 120 - Cavity unloaded () at V" >5¢8 >1¢e9 -
Total energy loss per turn Usor 0.116 0.277 MeV Opera‘[ing temperature 4.2 4.2 K
Total power loss to SR Psp 106 250 kW Nominal RF power per cavity 145 145 kW
Parasitic loss Puoyn 7.7 30 kW Loaded ) 2es 2es -
Total beam power b 14 290 kW Cavity loaded bandwidth 2.5 2.5 kHz
Revolution frequency frev 1262.1  1262.1 kHz Number of RE stations D 3 _
Synchrotron tune Vg 0.03 0.04 - Number of transmitters ) ) )
Bunch length 02 14 12 mm Transmitter type Klystron SSA -
Morpentum compaction factor «, 0.018 0.017 - Nominal power per transmitter 250) 200 KW
RF frequency f‘jf 499.8 4998 MHz Min. output power per transmitter 165 165 kW
Total RF voltage b Lo 3.3 MY (including 15% transmission loss)

Rad}at%on damp%ng t}me (X) T 24.2 12.6 ms FPC designed power (CW) 200 200 KW
Radiation damping time (y) Ty 25.8 13.4 ms Number of LLRF 5 1 :
Radiation damping time (z) T, 134 6.9 ms : . :

PR : : Specified amplitude noise (pk-pk) =+1 +0.5 %o
3 function at straight section 0. 15 20 m Specified phase noise (pk-pk) 1 105 .

3 function at straight section 3, 15 20 m PECINEE Phase NOISE IPR-P :
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ADS Injector I

Injector II

RFQ
162.5MHz

iptical 063
, ’: 650MHz

MEBT?2 10MeV
ities 8 cavities I

178 MeV 367 MeV 1500 MeV

Main Li
A Hihac Tasks of IMP

Tasks of IHEP

2011-2017 “Strategic Priority Research Program of the Chinese Academy of
Science”*Accelerator Drive Subcritical System (ADS)

The task 1s undertaken by two institutes IMP and IHEP

The first time several superconducting cavities and magnets integrated in one cryomodule,
which lays the foundation for the future large scale superconducting accelerators

Now the new CIADS project in under construction in IMP Huizhou campus

35 keV

LEBT

Injector I

11



IHEP ADS Injector SRF System

P30 39 38 37 36 35 34 33 32 31 30 2 28 27 26 24 21 20 19 12 1 10 9 8 e
o f o
n Layout 0 ADS |nJectorI "
™M M
}. Quadrupole Buncher Wire scanner Beam stopper Spoke cavity BPM  Solenoid Valve Slit First EM slits FCT  Second EM slits s
K N s : . ! ; K
b) ACCT .' , FCT DCCT FCT /SFM BPM SFM Beam dump B
1 : ¥
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14 spoke012 cavities accelerate 2 mA CW proton beam to 10 MeV in Injector-| at IHEP.

6 spoke021 cavities increase CW proton beam to 25 MeV in Injector-Il at IMP.

o
o1 e Energy Duty factor
‘ 5 4 BPM1 310.6 degree BPM5 225.9 degree | CBPM14 279.4 degree | 100 E
o : | 1 ]
\ | BPM2 220.4 degree BPM6 323.6 degree TestBP 1453 degree 1
s - il 9 g 9 3
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ADS Injector SRF System

Spoke012 4.2K VT, Designed Q = 5 x1 0° @ Epe =31.5 MV/m

 Batch production of Spoke012 and Spoke021, meet spec . . LIl
) SSR024/O4O, HWR325’ MBOSZ prOtOtypeS 10° :_ P — » ‘ ,_ﬂ,,,_____"____»_____:% momt
S v e > ,‘ . = o — 1000 é

E a(MWm)m 12 14 16

sce

Spoke021 4K VT, Designed Q =5 x10° @ Bpeak= 65 mT
. . y 100000

650 MHz 5-cell (o L el T T T 1
cavity (beta 0.82) 3 3 3 oo
10° :—2“ﬁzf‘2‘d‘1‘zf PR - : I 1000
o [ w #3.201456 . oo W
D e #4 2015.4 g B o0
<4 #5.4K_2015.9.8 | i
| > #6_2015.7.20 “
® #7_2015.7.6
® #8 2015.7.10 1
= #10_2016.2.20
SR ) N
10° o
0 20 40 60 80 100 120
Bpeak (mT)
325 MHz Spoke 325 MHz Spoke 325 MHz HWR e Lo T S T
cavity (beta 0.21) cavity (beta 0.40) cavity (beta 0.14) s
E__ (MVim)

Radiation [uSv/hr]



ADS Spoke cavity cryomodule

Vacuum coupler Diameter=® 1424 x 12 Gate valve

vessel Length=5485

]ﬂrl ]ur.

v I ol ?__.l |

1' .l f
_.!' m‘i_maiiu._w Ly ﬁii;_u‘

ﬁ—___

= —TF T — T =TT == —-—1r——-1r—1r——1r=——1r———'-|

n-#h&!‘ﬂh _h-

cavity




[+=H] ExREARHSEMIRE

BARERFEIRE

(HEPS | High Energy Photon Source)

RS INEss. JeREZuh, BEELTETE RS

I Hi: 6.5, 201957H-20255124;

EANRN: PRIBTEREIIER AT,

Bt JEEAER A DX

ithEfR: 976m;

A 12.5753F:K, RSt (:It?ﬂﬁm.‘zlﬁ)

Main parameters Value Main parameters Value

Beam energy 6 GeV Emittance < 60 pm-rad
Circumference 1360.4 m Brightness >107%2
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HEPS RF System

Parameter
Beam energy 6 GeV
Circumference 1360.4 m
Beam current 200 mA
Lattice type 7BA -
Number of sectors 48 =
Natural emittance 342 pm-rad
Natural bunch length 5.06 mm
Energy loss (bare lattice) 2.64 MeV
Total no. of IDs (Phase I) 14 =
Total beam power 850 kw
Radiation damping time (x/y/z) 10.85/20.62/18.76 ms
RF frequency (main, 34 harm.) 166.6, 499.8 MHz
Main RF voltage (w/ harm. cav.) 5.16 MV

oy m | mm [ jmm 3604 m
RF frequency (f;) 166.6 MHz
499.8MHz 499.8MHz " 499.8MHz
2, 260kW SSA 150kW SSA Storage ring 260kW SSA TOtal energy lOSS per tU m (UO) 4.14 MeV
4¢ BS2CAV5 BS2CAV4 BS2CAV3 BS2CAV2 BS2CAV1 BS1CAV1 Total beam power (P ) 850 kW
[0 | @0 [ | [ . :
Initial Total RF voltage (Vge) 5.16 MV

Booster commissioning

Ly Boostor Storage Ring 3 x 499.8MHz 100kW SSA Number of main RF cavities ] -
’ (0.5-6 GeV) (6 GeV) 1D40 D39 D38 D37 D36 D35 RF power per main cavity 170 kW
4998 ’ I” |I 1666 | 166.6 l l 1666 | 166.6 H- | Ca\lity type SRF Ca\”ty =
A ceeicme A A A A A A HOM control Heavy damping -

499.8MHz . 5 x 166.6MHz 260kW SSA 499.8MHz
2604V SSA Storage ring MERSN Harmonic RF frequency (fic) 499.8 MHz
BS2CAV5S BS2CAV4 BS2CAV3 BS2CAV2 BS2CAV1 BS1CAV1 Number Of RF Stations 5 o 2 -
289 | A ] A A A A ] A | i Transmitter power per RF station 260 kW

; -~ A operation _
V Solid-state amplifier P

P 260K\ Booster 6x499.8MHz 100KW SSA Field noise (pk-pk) £0.1%, £0.1° :




IHEP HEPS 166 MHz Cavity and Cryomodule

Qo

1.E+10 ~

1.E+09 -

1.E+08

T 1.E+4

T 1E+3

+ 1E+2

= 1B+

Radiation (uSv/h)

T 1.E+0

T 1.E1

1.E-2

1 1.5 2

Accelerating voltage (MV)

3.5

= QO (PoP, 4K)

o0QO (PoP, 2K)

* QO (CAVS, 4K)

0 QO (CAV3, 2K)

4 QO (CAV1 jacketed, 2K)

o VT target

o Operation target
Radiation (PoP, 4K)
Radiation (PoP, 2K)

» Radiation (CAV3, 4K)

» Radiation (CAV3, 2K)
Radiation (CAV1 jacketed, 2K)
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HEPS 166.6MHz and 499.8MHz cryomodule

Five 166.6MHz and two 499.8MHz cryomodule tested in PAPS

19



HEPS machine commissionin

N

B |n Aug 7t 2025, SRF and Cryogenic system finished
the final installation and test, and then move HEPS
machine commissioning .

B |n Sep 12t 2025, HEPS bean current first time reached
100mA, one of the key parameters of HEPS
accelerator.

B Both RF system and cryogenics system maintain high-
quality and stable operation

20
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CSNS'” and FUture Plan January 2024—October 2029

50keV  3MeV 80MeV 165MeV 300MeV 1GeV
H- RFQ B MesT @ DTL - LRBT RCS so0Mev | . v ey
B=0.5 B=0.62 s
324MHz 648MHz 120m SC

10cryomodules 8cryomodules

- 3rd Target Station
2-3 MW

Q CSNS
153t0 T:Vr\?et Station . Beam Power on 100
R — £ target [kW]
e e S Proton energy 1.6
Linac upgrade from 80MeV to 300MeV /,..M,w.?\ P [GeV]
/‘;:- """"" =k Average beam 62.5
g ooy |Rapid Cydling /A current [uA]
r upgrade to 500 | Synchrotron ,..i, 12r'1\2v'vrarget Station Pulse repetition 25
\ / rate [Hz]
\-up»-»— Linac energy 80
— oy 4 [MeV]
& Linac type RT
-
; L\\ ; Linac RF 324
T e frequency [MHz]
Spectrometers 3
9 neutron instruments Proton & muon

Experimental station

22



CSNS-II SRF System

Refrigerator Helium Recovery & Purification System Control System

Tanks Zone

s
=[ll gyl ] ol = : L
Rz | %L SR : UL TERL DA T
. o5 i —;;f-!?r—i‘w -—Qw“r-u T -*[W-ﬂl‘“’-‘ '“"P”'%:-‘%- = % 5

| 10 Double Spoke SC Cavities Cryomodule s Téaer;s':’elrlrl‘lge 8 Medium B 3 X5 cell SC Cavities Cryomodule

« CSNS-Il upgrade (2023-2028) |
» Linac energy: 80 MeV — 300 MeV =
- : f (MHz)

) . f (MHz)
* Linac beam current: 15 mA — 40 mA TTF@Eg 07

 Linac beam pulse length: 400 uys — 600 ps ; TTF 0.79 Bo 062
o g B, 05 Eacc (MV/m) 14
« 20 324 MHz $3=0.5 double-spoke cavities ;
. . : Eacc (MV/m)  7.3(9) Ep/Eacc 2.3
* Prototype cavities and cryomodule meet design  —iE Bp/Eaco 54
: : '}. Ep/Eacc 3.44 mT/(MV/m) '
spec, Mass production undergoing = 8p/Eacc E—— 209
.- : : 8.86
» 24 648 MHz B=0.62 6-cell cavities ) mT/MV/m) e
. . = RIQ (Q) 401.8 diameter (mm)  19%/120
* Prototype cavities and cryomodule meet design  s# Collcel
G (Q) 118.6 coupling (%) 135

spec, Mass production undergoing
23



324MHz double spoke cavity cryomodule

s g 18 I
CSNS-1I DSR 7K 323Uz #8 FE = Calibration at VT (ESS)

16

1 16 ESS DSR 7K M 46 « Calibration at CM (ESS)
14
12
10
6
A
2
0
CcM2

CMO1 CM02 CM03 CM04 CMO5 CcM06 Ccmo07 CMO8 CMO9 CM10 CM11

=y
H

-
N

BE (Mv/m)
max Eacc [MV/m]

Y

o

O N &b OO

CM-prototype CM1



648MHz elliptical cryomodule

Liquid level gauge,

60K thermal temperature sensor, and superconductin  Two phase C-type roller Seven-che_mnel Square flange at the
shield, heater components g cavity tube adjusting outlet pipe  end of the beam
Al6068-T6 /‘ mechanism assembly
e - S ? =T
7K 7<;
= )
— ;: £ i = A0 irgs
thermal barri — ﬁ - J m l - JW - : - .
60K = P e SER |
thermal barrier :[: H i ~
i Iy =
|
U f 1 H
pomm s
- - R\A . .
. P 8Kcircuit,
locking \ $S316L,
structure ) ;‘" “\ ~ ®21.3+1.5
/ v L * i . A a CD,
vacuum chamber, Support wheels Bottom limit room Strongback bottom SS316L,
$5304, ©1374+1 and lateral (10, ®200) support adjustment ©21.3+15
' structure temperature .
sliding blocks mechanism
T 0
| 4454 mm |

« The first elliptical cavity cryomodule have passed horizontal test, Acc gradients are 26.76MV/m,
24.57TMV/m and 19.08MV/m

 All of the parameters have met or exceeded the technical requirements
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CEPC SRF and Cryogenic System

€ CEPC is a positron and electron collider, and the beam is accelerated to 30 GeV by linear acceleration section, and then further
accelerated to 120 GeV by RF cavities in the Booster and Collider ring.

€ Cryogenic system is designed to provide a reliable and stable cooling environment (4.5K or 2K) for RF cavities and magnets.

* Report focus SC magnets Cryo-station
Booster ring: i

1
T
L ;

»1.3 GHz 9-cell cavities, 96 cavities MDI IR magnets:

»>12 cryomodules >4 IR magnets, 4

cryostats
» Temperature: 4.5K/2K

>3 cryomodules/each station _
IR MDI magnets: 2x1kW@4.5K

>Temperature: 2K

CRF ~ Detectors: 2x1kW@4.5K lt RF

H H o ryo- RF Station RF Station 1 . C .

Collider ring: Rt 8.5 Starl’i/i(c))n

»650MHz 2-cell cavities, 240 cavities Detectors:

»32 cryomodules for Higgs 30MW, 56 » 2 detector magnets
107 gl SOl » Hel/Thermosiphon
»8 or 14 cryomodules/each station =" cooling

» Temperature: 2K i

SC magnets Cryo-station

27



CEPC 650 MHz SRF System R&D

Q, Radiation (uSv/h)
T T T T T T 10°
10"k MAAAMAM‘AM“ {10t
®eeo,, VYN
00..;}..... 110°
*00en | 10?
Mid-T furnace baking: A Q, & Rad
10" L-/COdEP: @ Q; 0 Rad oo 310
% CEPC VT spec P
o 110°
0
0808208540000 0848R000488880 O O 2ok 1107
109 1 1 1 I 1 1 I 1 . 10—2
0 5 10 15 20 25 30 35 40 45
E,. (MVIm)
0 1 2 3 4 5 6 7 8 9 10
Ve (MV)

[I) 2IO 4IO éO SIO B 1(%21 n 150 1;0 1%0 160
High G High Q 650 MHz 1-cell Cavity
EP treated: 2.3E10@41.6 MV/m@2 K

Mid-T treated: 6.3E10@31 MV/m@2 K
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650 MHz full-size Cryomodule Design

Thermal shield Slide POST

. . L _ Fix POST
Main material: inlet vaIve,DN15 Support R Support Quench valve,DN8O
! component INngs component

« Vacuum house: Q345R; ”" -
 Thermal shield: Aluminum6061-T6+AL1050-A;

» Cryogenic pipe: 316L;

* POST.G10
Welding/
« Copper hoop + copper braided strap: copper, maintenance
RRR>100. =

Bottom adjustive
component

Cryogenic CD valve,DN25
pipeline
connectors

JT valve,DN15

Vacuum relief valve/vacuum
gauge/Gate valve/
molecular pump

HOM absorber
Coupler support for
transportation

» Size of vacuum chamber:®1500*14-7747.6mm
Alignment EE(I:EFD3£HROUGH,  Total length of beam tube:9293.6mm

 Total weight:10334Kg
« Beamline height : 800mm

S
Sl

Tuner
maintenance

Nameplate

Pressure
relief valve

Quench pipe:

Outer pipe ®141/inner pipe ®89 * Height of cryomodule: 3223.8mm(with quench

valve)/2958mm

| acuumize/Conditioning Bursting disc

n)
D



IHEP 1.3 GHz SRF R&D

Early research
Technology R&D

2016-2020

Technology transfer
Performance breakthrough

1-cell and 9-cell cavities
ILC test cryomodule

Important collaboration
with PKU, KEK, INFN-
LASA, FNAL, JLAB,
DESY ...

HERT 11 TESLA 9-cell cavities

EP 36 MV/m (reach ILC spec)
Mid-T 5SE10@21 MV/m (world record)

4 BCP + 4 mid-T high Q cavities
delivered to SHINE

202022025

Cavity mass production
Cryomodule prototyping

SHINE

150 9-cell cavities

by HERT

DALS 1.3 GHz high Q cryomodule

Cavity and cryomodule
mass production

l

Engage in these projects:
SHINE (600 CAV, 75 CM)
S3FEL (208 CAV, 26 CM)
Other CW FELs

CEPC booster (352 cavities)

ILC (8000+8000 cavities)

High Q high gradient and new
material R&D

30



IHEP 1.3 GHz SRF R&D
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IHEP 1.3 GHz SRF R&D

Qo

GE]-O:'"'I""I'"'I""I""I""I""IIIII

5E10 E

<
Neoe

0y A< e®

N5 EP

N6 EP

N7 EP

N8 EP
N10 EP
N5 mid-T
N6 mid-T
N7 mid-T
N8 mid-T
N9 mid-T
N10 mid-T|
N11 mid-T|
N12 mid-T|
N13 mid-T|
N14 mid-T|
N15 mid-T|
N16 mid-T|

ag_of

4E10 £

(=Y "SRR AY
e

A1
3|

BB A
WL AV
> KA 50
AT 90

3E10 * CEPC spec
s dmmmb ¢

° LCLS-lI&SHINE spec | LCLS-II-HE spec

A.
e

4w pe
4w »

2E10 | =
g S

";::

n

|}
v

T
<« W oy,
4'>

EéqPAOYADOIDYROA D

* Vv A

< > o %
o

Note: stainless steel flange loss corrected EXFEL spec >
1

5E9:"""'"""""""""""
0 5 10 15 20 25 30 35 40

Epec (MV/M)

High average Q, of 4.5E10 at 16 ~ 21 MV/m.
Mid-T bake recipe has distinct advantages
over nitrogen-doping

A 4
L AA v
L) *ILC spec
=3}

1E10

HOP Publishing Superconductor Science and Technology

Supercond. Sci. Technol. 34 (2021) 095005 (7pp) hitps://doi.org/10.1088/1361-6668/ac1657

Medium-temperature furnace baking
of 1.3 GHz 9-cell superconducting
cavities at IHEP

Feisi He'>**, Weimin Pan'?>***, Peng Sha'>>**®, Jiyuan Zhai'>**, Zhenghui Mi'>*#,
Xuwen Dai'”, Song Jin'***(@, Zhanjun Zhang'~*, Chao Dong'**, Baiqi Liu'?, Hui Zhao'?,
Rui Ge'>*#, Jianbing Zhao'*, Zhihui Mu'?, Lei Du'??, Liangrui Sun'??, Liang Zhang'~,
Conglai Yang'* and Xiaobing Zheng'~

! Institute of High Energy Physics, Chinese Academy of Sciences. Beijing 100049,

People’s Republic of China

2 Key Laboratory of Particle Acceleration Physics & Technology, Institute of High Energy Physics.
Chinese Academy of Sciences, Beijing 100049, People’s Republic of China

3 Center for Superconducting RF and Cryogenics, Institute of High Energy Physics, Chinese Academy of
Sciences, Beijing 100049, People’s Republic of China

# University of Chinese Academy of Sciences, Beijing 100049, People’s Republic of China
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World'’s first Mid-T 1.3 GHz Cryomodule with Record High Q,

—— = \ ¥ /|
R, | eeeem———— : 1/
@ AT ™ Y f‘,

L -"\ /' § y i
R - 7

Module RF voltage > 191 MV
Avg. Q, @ 16 MV/m: 3.8 E10
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IHEP 1.3 GHz SRF team with Acceptance Test Review Committee members and DALS/S3FEL colleagues.
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Platform of Advanced Photon Source Technology R&D (PAPS)

5miE&
Platform of
Advanced Photon
Source
Technology R&D
(PAPS)

B EMARS RF system

IEHR &
Accelerator
platform

IRIBRS Cryogenic system

¥5 B RLEL R 4L Magnet technology

RMMAFRSE  Beam test

XFER RS X-ray optics
XA 5 2 SR ERSE  Xrayop
X-Ray platform

XSTRIFW RS X-ray detection

XSTERNF &4t X-ray application

e “Platform of Advanced Photon Source
Technology R&D”, The goal of the PAPS
project is to provide a good foundation and
condition for R&D, engineering testing and
verification for the high energy phone
source (HEPS) project to be completed on
schedule and to achieve the expected
design target.

e Budget: 590M CNY funded by Beijing Gov.
e Construction: 2017.5-2021.6
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IHEP PAPS SRF Infrastructure in Huairou, Beljing

*» Magnet R&D
* Mechanical & alignment
_________ * Klystron Test

* SRF test hall -
* Vacuum assembly & coating
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Accelerator key technology R&D and Testing platform:

» SRF cavity and module » High efficiency Klystron
» High precision magnet » Mechanics and alignment
» Vacuum assembly & coating » Beam test facility




IHEP PAPS SRF Infrastructure Fully Operational
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PAPS SRF Infrastructure Testing Capability and Status

Facilities _ Tests _
Devices Related Projects

(capability per year) since 2021

Cavities: 166 MHz, 325
(324) MHz, 500 MHz, 650 ~ 200
(648) MHz, 1.3 GHz

Cavity vertical test stand
(400 cavities per year)

HEPS, BEPCII-U, CEPC, CSNS-II,
SHINE, DALS, RAON ...

Cryomodule assembly and Cryomodules: 166 MHz,
horizontal test stand 324 MHz, 500 MHz, 650 ~ 20 gEEg DALS, BEPCII-U, CSNS-I,
(20 modules per year) MHz, 1.3 GHz

Couplers: 166 MHz, 324
MHz, 500 MHz, 650 MHz, ~ 40
1.3 GHz

Coupler high power test stand
(200 couplers per year)

HEPS, SHINE, DALS, CSNS-II,
CEPC ...

Cavities and cavity
Clean assembly and HPR strings: 166 MHz, 324 - 180 HEPS, CEPC, CSNS-II, SHINE,
(2 assembly lines and 2 HPRS) MHz, 500 MHz, 650 MHz, DALS, BEPCII-U ...

1.3 GHz
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International collaborations

European-XFEL cryomodule prototype and mass production(58sets)
LCLS-1l cryomodule and key components technical support
Annual IHEP-KEK SRF collaboration meeting has been held 13 times

Technical and personnel exchanges on SRF with other lab or facility such as Jlab,
FNAL, ESS...

Possible collaboration between IHEP French laboratory?

i
Lﬁ

g\

\
\v\\ vy

European-XFEL cryomodule collaboration LCLS-II cryomodule collaboration
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Summary

B 20 years blooming SRF accelerator R&D at IHEP, we are in a golden era of

large SRF accelerator facilities design and construction.

B Many challenges in the design, development, construction and operation of

accelerators for the colliders, light sources & FELs and proton linacs.

B \We aim to expand cooperation with French laboratory in SRF technology
under the framework of FCPPN/L.
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