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Background

In order to complete well this unprecedented CEPC project;
In order to overcome the CEPC Engineering Complexity;
In order to meet the CEPC Extremely High Technical Specs;

What China Industry should do NOW for CEPC?

Through the CEPC project

How to Stimulate the Development of Manufacturing,
Technologies, and Engineering Process of China Industry?

CEPC Industrial Promotion Consortium*{CIPC)
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As the world’s most advanced accelerator,
CEPC put forward the following directions:

1) Superconduting materials (for 9)Electronics

cavity and for magnets) 10) SRF

2) Superconductiong cavities 11) Power sources

3) Cryomodules 12) Civil engineering

4) Cryogenics 13) Precise machinery

5) Klystrons

6) Magnet technology More than 40 companies joined in
7)Vacuum technologies first phase of CIPC,

8) Mechanical technologies and 70 companies now.

Established in Nov. 7, 2017

CEPC Industrial Promotion Consortium*{CIPC)
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CIPC Working group meetings were held on Nov. 24,2017
and Mar. 14 2018. The Executive Committee was established,
and the CIPC charter has been drafted and adopted.

///

CIPC Organization

CEPC Committee

CEPC Industry Promotion -_ N

Consortium (CIPC) 4 Gt
® Member of CEPC Industrial Promotion Consortium (CIPC)
' ] \ =3k A
CIPC working group ‘»...\_CEPCFJKTE.J%. 2
Executive
Committee
Member
(>70 Enterprises) CIPC Logo on the plaque
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Gao Jinlin Beijing Sinoscience Fullcryo Technology GM Chalrman

Co., Ltd.

. BEdEst Eig EoBESNEARAR BETH BIERE

Xue Huashi Shanghai creative superconductor GM vice chairman
technology Co., Ltd.

Z M HhEIREXEEERBIRAR £ BlERE
Li Ming China RuiLian Group Ltd. Director vice chairman

H g BULEHEFREBRHBFIRAT BET BlERE
Huang hao Kunshan national power electronic GM vice chairman

Technologies Inc.

Xl KK BE CH T SEFBRTELR TK/BL BlERE

Liu Dawei Chengdu aircraft industry Group Ltd. Director vice chairman

Five representatives of entrepreneurs form the CIPC working group.
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Photo of the CIPC working group with Representatives of enterprises in the
IHEP first plenary meeting

Established in Nov. 7 , 2017
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Representatives of enterprises in the Representatives of enterprises in the
annual meeting, in July. 26 , 2018 plenary meeting, in Nov. 13, 2018
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(20 g Review of CIPC annual meeting
IS
* OnlJuly 26, 2018, led by the IHEP,CAS, nearly 100 guests from more than 40
member enterprises of CIPC gathered at Beijing to hold a grand “Sharing
Opportunities, and Win-Win Cooperation 2018 CIPC Annual Meeting” to discuss
the future development strategy of Chinese industry about CEPC. The annual
meeting elects the CIPC Bureau and executive committee.

* On Oct. 22-26, 2018, CIPC presetnted a report-China Industry for CEPC at
LCWS2018 in Arlington, Texas,USA.

°* On Nov. 12-14, 2018, attended the CEPC International Conference, and held the
CIPC parallel sessions and plenary meeting. On November 14th, the (CEPC)
research group officially released the CEPC Conceptual Design Report (CDR),
which are the “Conceptual Design Report -- accelerator Volume” and “Conceptual
Design Report -- Detector and Physics Volume”.  The workshop also intends to
develop initial plans towards Technical Design Reports (TDR).

CEPC Industrial Promotion Consortium*{CIPC)
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Nov 27, 2018, IHEP, Beumg, China
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* Nearly 20 participants from the backbones ¢ OnJune 4, CIPC held the working meeting

of Fullcryo, Hefei Juneng new energy, of the presidium in 2019. Five member
Jiangsu Cryote, CSIC Pengli, Anhui Wacree, participated in the meeting, with Dr. Gao
Wauxi innovation and other companies, with Jie, vice chairman of CEPC organization
the scientific researchers from the IHEP and committee.

the Institute of physics and chemistry, CAS.
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Representatives of CIPC Foundations in Representatives of enterprises in the
the plenary meeting, in Nov. 21, 2019 plenary meeting, in Nov. 19, 2019
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CIPC members

K Sl 13|02 E &I

LI i
ACTIONPQWER E E N T E C H DIKUANG CONSTRUCTION

3
() [IJ 3] EE E W) SRR @
HZE PHOTONICS

POWERCHINA

MEEE uroone RuiYuan

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

@ CB%AC

BRARC

R Chnvr VRERIRLE

MOON-TECH

Rui Long

é e cann  Gom
East Changing

JINPAN TECHNOLOGY FEAE i |

CEPC Industrial Promotion Consortium*{CIPC)




\ /

N

N

: CIPC Progress
Z

Important progress in high performance

/NN : .
///H\\\\ 1.3 GHz superconducting cavity
e e e e s i s » In December 2019, six fine-grained pure niobium

. so07 1.3GHz single cell superconducting cavities were
. developed by the radio frequency
i”iiih ¥ superconductivity and cryogenic research center of
“'iﬂrtug IHEP (including Beijing high energy Ruixin
° 2,0 xi‘,
g 10°F A Technology Co., Ltd.).

» The acceleration gradient of 2K vertical test
reached or exceeded 40mv / m. Among them, the
highest acceleration gradient of S004 cavity is

pog ¢ &4 kb F 45.6mv/m, which is close to the theoretical limit of

PR RRE e A 8 R Tesla pure niobium cavity; and the quality factor Q,

10°

Pl of S018 cavity at 43mv / M gradient reaches the
X ‘ N international leading level of 1.3 X 1010,

1.3 GHz EcellBS I E B M _ ° |

yEE  This progress marks that the R & D, manufacturing
i - and post-processing technology and supporting
Vert'cal test results of 1.3 _GHZ facilities have laid an important foundation for the

single cell superconducting next development of high gradient and high-quality

cavity factor 1.3GHz 9-cell superconducting cavity and

others.
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Institute of HHigh Energy Physics
Chinese Academy of Sciences
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Beijing HE-Racing Technology Co., Lid.

CEPC

NS

e 1.3GHz 9-Cell Cavity

12 cavities have been manufactured for High Gradient and High Q R&D
work.

CEPC Industrial Promotion Consortium*{CIPC)
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Chinese Academy of Sciences
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Beijing HE-Racing Technology Co., Lid.

1.3GHz 9 Cell 166.6MHz QWRESHE 488 (HEPS-TF)

WEDEE &S
325MHz Spoke 48488

— — FPCs for RF Cavities— — I —— —— —— PFCs for SRF Cavities—— —— ——

PFCs for Cavitiy
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High Gradient 1.3GHz 9-cell Cavity (EP)

* High gradient is the basis for high Q because of large gradient degradation
* With new EP tool, only 5 months to achieve 36 MV/m on 9-cell cavity

» All of the five 9-cell cavities > 30 MV/m, cell gradient near or above 40 MV/m.—
* Two main FE sources: EP sulfur contamination, HPR contamination
* Further push the gradient to 35~40 MV/m with 90% yield

Beijing HE-Racing Technology Co., Lid.
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Institute of High Enery_y Physics

hinese _Academy of Sciences
CEPC ‘
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9 Beijing HE-Racing Technology Co., Lid.

ngh Q 1.3GHz 9-cell Cavity (Mid-T Annealing)

World’s first mid-T high Q 9-cell cavity. 4E10@16 MV/m. 3.9E10@22.7 MV/m quench.
* Exceed LCLS-Il and SHINE spec. Close to LCLS-II-HE (2.7E10@23 MV/m) and CEPC (3E10@24
MV/m) spec.

* Further push the gradient and yield by light cold EP between 900 C and 300 C.

10™

. bie R g
LCLS-Il & LCLS-II-HE &
SHINE spec. CEPC spec.

Q, 10|

[ e 1300-N009 EP +900C + 300C]

10°

0] 5 10 15 20 25 30
E,cc (MV/m)
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Lead in developing new technology of

CEPC . .
superconducting cavity
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IHEP 1.3GHz single- cellcawtlesvrresultsatZKaftermid -T baking 1E+05 o On MarCh 24 almlng a.t the UItlmate goal Of hlgh Q
****’:{--‘-*-’-r‘*---r;fg --------------------- 16404 and high gradient superconducting cavity research
PasaiiitM . L o in the world, new progress has been made in the
1E+10 = ° . < research and development of medium temperature

LE+ 02

baking and annealing process for superconducting
cavity. The Q value is greatly increased by using

Qo

1 1
1| ®20191218_1300-516_Mid-T baking
.

Radiation [uSv/hr

1 ]
] ] .
! 4 20200309_1300-521_EP baseline 1E+01

1|+ 20000320 1300521 wie T boking this process on the premise of maintaining high
. s [ 1860 gradient of superconducting cavity.
0 44 @ g @ f g! 28 <J> goeo‘gﬁ__\ 4 A __1_3:\&_.\-_3 . . .
T o oY » The acceleration gradient of 1.3 GHz single cell
Gradient (MV/mi (PAPS-HTF-1300-S016) with medium temperature

baking process reaches 33MV/m under 2K vertical
test, and the Q, is about 1.8 X 10%°. Another

1.3 GHz Hcell#E 5z F H IR &5 superconducting cavity (No. PAPS-HNF-1300-
S021) has a Q, greater than 3.5 X 10° when the
acceleration gradient is 25mV / m at 2K.

CEPC Industrial Promotion Consortium*{CIPC)
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Continuous development of 1.3GHz 9-cell
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superconducting cavity

e OnlJuly 24 and 30, two 1.3GHz 9-cell

superconducting cavities with end cavity
assembly in IHEP, were tested at 2K
temperature. The acceleration gradient was
32.8MV/m and 32.6MV/m respectively, and the
quality factor Q,was more than 1 X 100 at
30MV/m. This test result is the best result of
the fine grain 1.3 GHz 9-cell superconducting
cavity developed in China.

It has achieved a great leap forward in the
index of domestic fine grain superconducting
cavity, and is in line with the level of 35 = 20%
MV/m (28 MV/m to 42 MV/m) @ 8 X 10° of
the International Linear Collider (ILC).

Fine grained 1.3GHz 9-cell superconducting
cavity is widely used in the world's major
accelerator projects, such as Euro-XFEL. USA-
LCLS-II. It will also be used in future
accelerators such as SHINE, CEPC and ILC.

CEPC Industrial Promotion Consortium*{CIPC)
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S CEPCEZ CEPC 650 MHz 2-cell superconducting
'///// ’!\\\\\\ cavity vertical test up to standard

* OnJune 12, CEPC 650 MHz test results
LB | | | | | | show that Q value exceeds 6E10
socsersecsnenegy | (corresponding to the microwave surface
INEN | | '.'--“ | resistance is only 4.7n Q) when the
R R B b & acceleration gradient EACC reaches
R A s 2 su  22MV/m at ZK, which exceeds the vertical
Mtoeting ||| e ¢ ~ B measurement index of CEPC
2! ( (%:4E10@Eacc_:22MV_/m ) It has
reached a record high and is comparable to
the international leading level.

At 2.0K -
| * In the process of testing, 650 MHz 2-cell
LOE410 superconducting cavity was firstly treated by
0.00 500 1000 1500 2000 2500  30.00 bu'ﬂ:er Chemlca pollshln (BCP)’ and then
Face (MV/m) the vertical measurement before nitrogen
doping was completed; then completed the
%/r?rt(lgal rlneasurementt Iaft_er nltrogdent r?Ioplng,
_cell#7 B s e Q value was greatly improved, the
CEPC 650 MFH”Z %g"hjﬂlﬁﬁ value reached 8E10 at low field (10M\2m),
M AS and the quench was at 25MV/m.

CEPC Industrial Promotion Consortium*{CIPC)
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Ningxia Orient Tantalum Industrial Co.,Ltd. oTiC

mEABEAMAEL

1.3G 3-cell slot cavity for National Natural Science
Foundation Project(with IHEP)
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ILC type large grain 1.3GHz 9cell superconductor cvity(with SHINE)
162.5MHz Taper type HWR 009 superconductor cavity(with PKU)

CEPC Industrial Promotion Consortium*{CIPC)




. . . . 9'?&7:'%51&
Ningxia Orient Tantalum Industrial Co.,Ltd. oTiC
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1.3GHz 9cell large grain superconductor cavities
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74 Ningxia Orient Tantalum Industrial Co.,Ltd. & oTic

Progress in Niobium material

650MHz LG Cavity for CEPC

CEPC Industrial Promotion Consortium*{CIPC)



\ W ’/,/ The first sample of CEPC 650MHz klystron
- completed the test of pulse power 800KW

S\
,/7////1’;\\\\§\\ and CW power 400KW

TN £ 401 Mo ? * On February 27 and March 7, 2020, the output power of the
B LS DAL | | B 650MHz klystron of CEPC reaches 400KW CW and 800KW

= AW /" pulse (duty cycle 40%) respectively.

@&
§ |
=

[ )

At 800KW power, the microwave conversion efficiency is
62%, 1dB bandwidth is more than 1.0 MHz, and gain is more
than 43db. That is the first 650MHz CW klystron in the world.

» CEPC 650MHz klystron sample tube is developed. The
design is completed by the IHEP. The Institute of
Electronics undertakes the processing of electron gun and
resonant cavity series. Kunshan Guoli high power device
Industrial Technology Research Institute Co., Ltd.
undertakes the integration and related ancillary equipment
processing. With the support of Kunshan government, the
required assembly plant and exhaust station are built.

» The successful development has accumulated valuable
experience and laid a solid foundation for the ongoing
development of high-efficiency continuous wave klystron. It
Is also an important breakthrough in the key TDR (technical

CEPC 650MHzIE i EFEE AR & design report) stage.

CEPC Industrial Promotion Consortium*{CIPC)
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Werk of first CEPC klystron in GLVAC (2LUED)

IT IS A JOINT PROJECT

To develop the 650MHz/800kW CW klystron for CEPC and push its efficiency up
to 80%, IHEP, IECAS and GLVAC established the collaboration group for the
klystron development in 12th 2017, and its group meeting was held every 3

months.

D\ RLEICTHERG A

- Y=
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g pA o = « Design + E-gun
Sl ( Fina.I assemb.IY (participate) IECAS e C.avities 3
e Baking (participate) V Final assembly (participate)

« Following process (participate) « Baking (participate)
+ Test /
= 7 LR ] .

/ « Collector «  Final assembly & baking
« Coils + Following process
«  Oil cylinder « Klystron pack & transport
« Operation support « Test (participate)
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o Test result
IS
'///ﬁf\\mklystron has been tested in IHEP

Output power: 400kW CW or 800kW 40% duty ratio (limited by the test platform)
« Efficiency: 62% (63% design value)
« Gain: 43dB

« Bandwidth: >1MHz (1dB)

WA N = KBTI
- /—_, L ; N e ":-' 2

3 {00k, 5T A
|,;_+ a0

U5 006 104200 103612 GG 0B iGehad R0 10SRAF 10N
M0 20-03-07
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Cooperation of production and research of
CEPC accelerator with Hefei KeYe

On December 27, focusing on the
accelerator mechanical system, injection
and extraction system, intensifier magnet,
klystron, main ring magnet system,
colliding zone superconducting magnet,
linear equipment, detector
superconducting magnet, vacuum system
and other related contents, Hefei KeYe
with IHEP made in-depth discussions and
exchanges on CEPC requirements during
the pre research period.

CEPC Industrial Promotion Consortium*{CIPC)



Hefei Keye Electrical Physical Equipment ® = D ! iy
Manufacturing Co., Ltd. N2

‘} R & I
T - R S MO,k

drupole type |
R b B DU AR BRI R B RS
F5 FARIRR

1 | ARKE (mm) 694
2 | ksLE (mm) 2540.02
3 | BRI (T/m) 80
4 *&%l&lﬂﬁiﬁ};ﬁ@f 0.015
5 | bR (A) 161.3
6 | FLRT (mm) 8x8-05
7 FIREE (A/mm?) 3.7
8 IKIHE (m/s) 1.6
9 | KERTH ° O 5.5
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CEP é// Manufacturing Co., Ltd. N5 st

HEPSIEE:

=R 1IERG . HEPS Intensifier correction magnet

HEPSIZ3a S iIIE SR B B =M AR, BS-40CH 485
BS-56CH 8&, BS-56CV 368 . #IESKATNISITRELEK, %‘5&:.,\
KRR RIESER, BRRERESREE<0.05mm, BHHKE
=Z£E=<0.3mm,

HEPS#¥ & B R E# & LK &

B I L AR AL AL AL . oA
4k AR BS-40CH | BS-56CH | BS-56CV
¥ 48 8 36

B K 0.1500 0.1500 0.1500 m
% & TR 0.06 0.06 0.06 T
25 AR 18] [ 40 56 56 mm
SARHXY) | 0 | Lot | XLo020,| ™
Cwaan | L | v Lo,
(@50Gs, 600Gs)

@ BS-40CHAE 5k SE

CEPC Industrial Promotion Consortium*{CIPC)



l 'J

’ Hefei Keye Electrical Physical Equipment o = 12 Iﬂ} %
\CEP 6// Manufacturing Co., Ltd. N5 s

/NS
OI’I/I:/émé%féH%&ﬁ%P%ﬁﬁ«@é)%é%ﬂiﬁ
@ |TER-Fabrication of poloidal field PF6 superconducting coil

N

~
iad e SER

3 ITERﬁﬂwm%_\_n e
TSt OIS
i, SR i Lt !

=P JETSR

> PFO& B B2 4912%, B242.8%: & 294000k; hOAZEH S 266 & B Ak
(NDTiAZ FF4R) AR —Z 7| LIEM AR, & B ZH PR R NDTIA F 54K
#4135 2, PF6AEZ B AT EIF LR R AN EE R KA. AR S WA F AR,
» PF6 coil is about 12m in diameter and 2.8m high, and weighs about 400 tons. It is the
largest and most difficult superconducting magnet in the world.
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SHANGHAI PUSU TECH LTD.,CO O
ERERBEARAT -

CEPC
NS

FENFH KRBT ISR BB OB . G RIET, 7l EENH TR EG T, KT S, iR, &
== i 25 458 . SHANGHAIL PUSU provides design, precision machining and advanced

manufacturing services for electromagnet of accelerator.

PrbHE — M ke
Wi 55 F50.3T
230

Magnet of Heat Treatment

il

i

Jf [

Magnetic field intensity: 0.3T
Weight:23 ton
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L2k I 2 ARE o A LR - N 28 RS K R GO

28 T b e AT T DY AR R R R TCAT I H XY 1) B Bk
Beam transport system of Beam transport system of linear
linear superconductor superconductor
Quadrupole magnet XY Guide Magnet
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Wiz SHANGHAI PUSU TECH LTD.,CO o
v \ = PUSU
FEERMEAERAF
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e BE 1 O e Tk o [ R 2 Bt S F A R AT 7S BT 2% B TR0
f’%F4%: 1300mm WA E (RIFRSXFELIAE R B )
B K¥po: 13T, HE: 120 RIEWIER 695
High Energy Proton Deflection Magnet Soft X-ray Free-electron Laser (SXFEL) User Facility in
Deflection radius: 1300mm Shanghai
Magnetic field intensity: 1.3T Correcting magnet
Weight:12 ton Quantity: 69pcs
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Development Journey of Helium Cryo- &&

// N
CEPC lant by TIPC & FULLCRYO in China —
~— P y
//// S
Starting to 40L/h He 40L/h He  200W@4.5K 10-20kW@4.5K Cryo-
develop cryo- liguefier-A liquefier-B He plant to be developed

plant syskm\ \ \ Cryopiz
(o7 g(z00g o101 z0r (G0

T D
NN N N

Starting to 2kW@20K 10kW@20K 250W@4.5K 2.5kW@4.5K/500W@2
develop core He Cryoplant He Cryoplant He K Cryo-plant to be
component of Cryoplant completed
CP-turbo-
expander
Task I
Important Directional Development Project of Development Project of
Project of CAS N?tionall Mq{cpr Equipmint N?tioga_l Ma_q;cgr I:Eequipmint
(2009-2011) or Scientific Researc or Scientific Researc
Ph-I Ph-II
(2011-2014) (2015-2020)
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Development of Helium Cryo-plant of 2.5kW@4.5K /
500W@2K by TIPC & FULLCRYO
Key components or sub-systems

Ll

He compressor group =T Ly LR PR

- : 2 T i 3 ! - L ! e
“ ; e~ Cold Box
s L4 [l r;:

o ——

Cryogenic =
~ valves
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2 Development of Helium Cryo-plant of 2.5kW@4.5K / a\.._
//CEPC 500W@2K by TIPC & FULLCRYO =
// / \\ Core part of 2K sub-system: cold compressor

AT VI §N

. —.- 2 = ®Keytechnologies have been
Y Test System o

"""""""" overcome: 1) kW class high-
speed motor, 2) Magnetic
bearing, 3) Thermal
insulation under large T
gradient, 4) Multi-stage CC
coordination and anti-surge

B\ ©04,2019: 520W@2K, 7>
61%

. ®The 4th unit in the world
capable of developing and

applying CC

" test bench

CEPC Industrial Promotion Consortium*{CIPC)



’/ Development of Helium Cryo-plant of 2.5kW@4.5K /
CEPC 500W@2K by TIPC & FULLCRYO

2N
// / \\ Progress — System test: Performance of 4.5K subsystem
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20K-2K large cryo-plant has reached the international advanced level
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’ Development of Helium Cryo-plant of 2.5kW@4.5K / %%

CEPc/ 500W@2K by TIPC & FULLCRYO =

//
// / \\ Progress System test: Performance of 2K subsystem
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Capacity of from 20 to 2K and from 100W to kW helium cryo-plants in the world
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e r U T Y| FHL-40 FHL-70 FHL-100 FHL-140 FHL-180 FHL-240 FHL-280

WAL Lh 40~70 70~100 100~140 140-180 180~240 240~280 280~310

FE4ipUAE D% KW 75~90  90~132  132~160 160~200 200~250 250~315 315~355

SHEIWHEF  FHR-40 FHR-70 FHR-100 FHR-140 FHR-180 FHR-240 FHR-280

Hil7 5 W 160~250 250~320 320~450 450-~580 580~750 750~900 900 ~1000

JEAEHLATE D%

KW 75~90  90~~132 132~160 160~200 200~250 250~315 315~355
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Cooling pipes

HGRP

2-Phase pipe

Adjustment support

Cryogenic Infrastructure for
B Cryomodule  Superconducting Accelerator

Cold mass fixed/sliding support

| Support post

Vacuum vessel

v \ Thermal shield

Cavity string

-
|
o) - 11 ™
/
/

/ACREE

P L

solenoid cooling port  Cold BPM
g o

l|_r
pre-cool port - ~

—

Main coupler
vacuum manifold
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Sichuan Jiutian Vacuum Technology Co., Ltd
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EFBEFILILRZEERFTERLA
H-VAC Technology Co., Ltd.

I Ak Ss, Products and Services
JerRiR Ll A G R 5 AWM Z2%0, Chamber and System

Custom Design and Manufacture | ¢ %44 Vacuum Brazing

FL AT R G iz 5, Sputter Deposition

Film Deposition System H 257, Vacuum Evaporation

Mg, RF Accelerating Units
¥ o, Wave-guides

Tl 25 F

Microwave Devices

EREf5H %%, Energy Doublers

5 LR TR "8 T#8, Electron Gun
Charged Particle Components 2R, Ion Source
and Beam Line Wizk, Beam Line
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SKY TECHNOLOGY DEVELOPMENT
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BERheH

| Vacuum research
equipment
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Equipment
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Superconductor Technology

NN\ DB SFHEARA A

Key Strength

Wet winding with
CTD-101K, pre-
curing, and 5-bar

» 10+ years experience in high
quality superconducting
magnetic product R/D and
manufacturing for MRI and
semiconductor industry

> 10+ years experience in
customized superconducting A
magnet design and engineering 2=
for scientific research

> 10+ years experience in <
cryogenic product -
development and integration

Outer support tube and VPI
tooling installation
completed
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Coupler products developed since 2015

Coupler - Anhui east China Optoelectronic IOI)
Technology Research Institute Co., Ltd

IMP: 162.5mhz double hot window coupler, cold and hot double window coupler
Peking University: 1.3GHz coupler
IHEP: 650MHz coupler, 650MHz high order mode coupler

Shanghai Institute: research and manufacturing of 1.3GHz high power input coupler and
some coupler components.

CEPC Industrial Promotion Consortium*{CIPC)
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Anhui HuaDong Optoelectronic IOI)
Technology Research Institute Co., Ltd

Production and manufacturing experience of high-power coupler, high-order mode coupler,
tuner, high-order mode absorber, BPM, kicker and other products, as well as the production and
manufacturing capacity of related special-shaped continuous cavity transition and other
ancillary products.

CEPC 650MHz % 2 % 44 £ 2% 941 5

2020 45 7 H 7 H, o S G GRA BT 0T AL 0
B A F A R0 05 AT T 91 7 34 UAR 2% A B0 6 i
FEARTHETE” W 0388 S HAR FUIE” B CEPC 650MHz
RN B BRIEAT T 06T M o I A phy e 1 o LR S R e
BERFRCHT. o [ T GBI s AR G AR (4 00 b
1.

R ALY ST I T 90 E 4134 CEPC 650MHz 5 3h # M £ 4% )
W RIICHR, #5527 B, #AJE%T 2 H 650MHz M Th A Ml & 4%
HEAT T BUHIR, 45 F

S IR R, ST R A Bl T i 85 kw,
L o 0 O 0 R S AT N 288 AT MR, 22
FATM T4 300 kW 17 h R Bk,

B AL ?; 1o e

Mk Rammn: 33 IZZI% a8
. 200050
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Products in Modern Physics Institute (CAS)

Various beam probes, Faraday Cup, single-wire detectors, twin-wire detectors, air detectors, position
detectors, phase probes, radial probes, stripping targets, various slit, beam stopper etc.

Nk - . N Beam
eI P s stoppers
- L 3 "~
detectors
Faraday
Position cup
detectors
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Shenyang Huiyu Vacuum Technology CO,LTD
AHEFEZEEABIRAF)
NN
o \ Highlight progress of vacuum equipment for CEPC

Highlight progress in 2020:
« High vacuum equipment
= Chamber: ®380mm*420mm
= Vacuum : >10°
= Control interface
= Self-lifting device with quartz window
= Two-stage vacuum design
* New materials testing for CEPC

= Common chamber for material
mountain

= High \Voltage integration (6000V)
= Material support framework
= Different materials to testing Vacuum equipment for material testing

CEPC Industrial Promotion Consortium*{CIPC)
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NN petcaton of i orecs _
7N Application of high precision measurement technology in

Five-hundred-meter Aperture Spherical radio Telescope (FAST)
500 KOEHIBEBIRE (FAST) : milA. MBEES. iE. SRESTIS

» Unit panel measurement (4450 blocks): automated Photogrammetry

» Node measurement of reflector (2250): 72 total stations (adjustment, large elevation
difference and meteorological condition difference affect the measurement accuracy
and require high algorithm model)

» Feed support: solve the problem that multiple total station can't measure
synchronously by algorithm

~

o

*ﬂ*muaxzen
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Application of high precision measurement technology in SHINE

EBEXHEERETHNERE: FEsr. A8 BEX. BxLEES

» Using photogrammetry technology and laser tracker to establish high-precision
collimation datum, the accuracy is 0.2 mm in 400 meters.

» A large-scale and high-precision automatic measurement and control network is
established to realize automatic measurement and maintenance based on robot.

WESAVE

" ’ "‘h =
" FIREIRESR
SABEHE

R mﬁgm i

:.'-"( ‘k ‘{,\ 5327 ‘
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CEPC
7 =
/////’H\\\x\ Application of high precision measurement
technology in CEPC

Difficulties: "More than three demands" _

> Distance: 100 km » There are many methods, instruments
and stations

» Urgent need for new measuremena
solutions

» Many control and measurement
points: up to millions
» High precision: 0.2mm
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\
f} IR (EER)
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J
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EREE (IX) / EREE (IX)
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CEPC alignment installation cooperation
— X
/////’]\\\\\\\\ group established

» On April 8, 2020 the first academic exchange meeting was on the Internet by the
CEPC collimation and installation cooperation group. CEPC alignment
Installation cooperation group was officially established.

» Changchun Institute of Optics and mechanics, institute of Surveying and
mapping of Wuhan University, and Beijing PDADITAI Technology Co., Ltd.
respectively introduced the relevant scientific research and technological strength
and development achievements of their respective units. The head of the
Overseas Chinese University, reported on the research progress of CEPC
warehouse and installation process planning. All partners indicated that they
should contribute to the TDR and construction of CEPC.

» Relevant persons in charge of the Yellow River survey, planning and Design
Institute Co., Ltd., HuaDong Survey and Design Institute Co., Ltd., and Central
South Survey and Design Research Institute Co., Ltd. also attended the meeting.
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Cooperation of production and
research of CEPC

Cooperation with Quanzhou digital cloud Valley

High Energy Institute and overseas CILinese Information Industry Development Co., Ltd
%?é‘:ﬁgtl?f gﬁiqgsotlétcﬁ?\% oegrstlk;)irgj g;‘tg aend Support the "cepc warehouse planning and process
artificial intelligence ! virtual simulation project" with "cloud Valley

' capability".
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On'CEPC accelerator many systems, we also have carried out in-depth
collaborative design and pre research work with enterprises.

 CEPC 650MH?z high efficiency klystron (Kunshan national power,|ECAS, HE-
Racing,etc.);

CEPC Accelerator related Domestic Collaboration

* MDI Design/Assembly machinery (Shenyang Hui Yu,Chinese Aerospace
Academy, etc. );

* SCRF ( Anhui Huadong,Shanghai Sanjing vaccum, Beijing Fu Bin Sheng Shi
Vacuum,etc. )

* Superconducting magnet (Wuxi Tongli, Shanghai Pushu, Hefei,etc.).
* Cryogenics ( Fullcryo, Vacree, Pengli, Wuxi, Hefei KeYe,etc. )
* Vaccum(Shanghai Vacuum ,Chuanbei Vaccum, Shenyang Hui Yu,Hefei Keye )

* CEPC ssite selection, civil engineering and Science Town Planning (Yellow River
Conservancy Commission, HUADONG ENGINEERING CORPORATION LIMITED,
JiLin University, etc.).

CEPC Industrial Promotion Consortium*{CIPC)
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CIPC at this Workshop:
35 reports and about 80 attendee

Monday 26 November 2020

Monday, October 26, 2020 1240-1400  Lunch
1400-1800  CIPC
08:30-10:00 CIPC Convener: Ming =88 Li
Convener: Yongming 2B Li (BUEHESSBERAT) Location:  Grand Ballreom C ( Online Meeting Room: https://weidijia.zoom.com.cn/j/62874286168 )
Location: ~ Grand Ballroom C { Online Meeting Room: https://weidijia.zoom.com.cn/j/62874286168 ) 1400 CEPC MDI 15’

Speaker: £Eif (] (dbE==EBHER (ATRS08ET) )
0830  Klystron 15

spesker: 1% T (SUENAMESATIRATSR) e iy covtty fatrication 13

0845 (Klystron) Circulator&load 15 1430 SCRF 15’

Speaker: 1 T (MIAZR_T=H) Speaker: £t = (otic)
09:00  Klystron 15 1445  SCRF 15

Speaker: & ¥ (FHEEAESHAR) Speaker: i§if B (SELEEREATRFERAR)
0915  (CEPC magnet) Collider, booster and linac magnets 15" 1500 SCRF 15°

Speaker: 1B B (BEE) Speaker: Bl 35 ()

1212 SCRF 15"
Speaker: Wi ¥ (IIEEHEHE=REERAS)
15:30 Vacuum 15'

09:30  (CEPC magnet) Company introduction 15'
Speaker: EEE & (HEEFREERLT)

0945 (CEPC magnet) CEPC booster magnet 15 Speaker: F# & (shzkvalve)
Speaker: 3% & (SIERRENELEEERAT) 1945  Vacuum 15'
10:00-10:30  Break Speaker: & (JIkE=RE (b5 ) HRLED)
1090- 1200 16:30 - 13:30 CIPC
13012 CIPC Convener:  Ligiang 73 Liu (dtEeRSEEEEERAT-HERSRBEATS)
Convener: Dawei YA Liu Location:  Grand Ballroom C { Online Meeting Reom: https://weidijia.zoom.com.cn/j/62874286168 )
Location:  Grand Ballroom C { Online Meeting Room: https://weidijia.zoom.com.cn/}/62874286168 ) 16:30  vacuum 15°

Speaker: 58S * (SKY)

10:30  (CEPC magnet) CEPC collider ring dual aperture quadrupole 15' 1845 (Vacuum ) 2REie SR IHEHAE 157

Speaker: A F (AERIEEIIEREHISERAT) Speaker: &iE 3 (I0)IhFESREEHERLE)
10:45  (Electro-magnet seperator) 15' e zwofe"icfa;:u R S R AT S SR A T
peaker: T73 SRR EEEE LE]-RERFR i
. A e ! NS
Speaker: mﬁ%(ﬁﬁ:‘:ﬂﬁimﬁﬂﬁﬁmga] 17115 Cryogenics 15'
1100 (CEPC SC magnet)0.5mm NbTiZEH4 15' Speaker: FUb B (FEHESSHRERLT)
Spesker: 4% ¥ (BESHHEREGERLT) 1750 Cryogenics 1 . i
Speaker: I # (FHEETEH (F5 ) BEEEASRLTE)
1113 (CEPC SC magnet)0.5miSMREFQDOERIME 15' 17:45  Cryogenics 15
Speaker: 27 (ATRAIEREHIERTAR) Spesier RS W)

18:00 C i 15"
1130 (CEPC MDI) 15' e

Speaker: 7ilg 2 (2EFEEMEERATAERAT)
Speaker: [EFh HE B (TRUFEENERENERLT) 1815 Cryogenics 15°

Speaker: K88 I (THR=HEREASRLS)
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08:30 -10:00 CIPC

Tuesday 27 November 2020

Convener: Damingf88 Sun (Zhejiang University) 14:00-16:00 CIPC
Location:  Grand Ballroom C ( Online Meeting Room: https://weidijia.zoom.com.cn/]/65618631886 ) . )
08330 Instrumentation 15' Convener: Jldong-}dﬁﬁ’?‘ Sun
Speaker: B B (&fRteHnR) Location:  Grand Ballroom C ( Online Meeting Room: https://weidijia.zoom.com.cn/j/65618631886 )
0545  Instrumentation 15’ . ' 1
Speskers 7 8 (RERUESHARRLT) 1400 (Aiignment) g, TRNE 15
09:00  Instrumentation 15' Speaker: EREREEF (ﬁh#’ M%?BE]
Speaker: R T (MEHRIFUED) 1415 R
_ - . Jdo CEPCHIRT 15
0915  Radiation protection 15’
Speaker: 1% 3 (HFTHEEH ARSI Speaker: #2 & (Jilin University)
0930  Radiation protection 15’ i . .
Spesker: B2 5 (FEATAGHR TRERAD) 1430 Installation and store 15
0945 (Mechnics)ABATIER 15" Speaker: (i T (46i45)
Speaker: s ¥ (AtRSANAER (1750857 .
wonm e 1445 SppC magnet 15’
Convener: Shenghong B4 Fan (A EEREERAT) Speaker: B | (BHES)
Location:  Grand Ballroom C ( Online Meeting Room: https://weidijia.zoom.com.cn/j/65618631886 ) ) ,
1020 (Mechnics) MDIEREZERE 15 1500 SppC magnet 15
Speaker: 5 # (EESEERALRAT) Speaker: B 2 (HEES)
1045 (Mechnics)Ritrtst, FRSHETHEHE 15
Speaker: 38 i ({E6185) 1913 SppC magnet 15’
1100 (Alignment)HEst RENBRESRIRES 15 Speaker: 5B (LEAF/ LHES)

Speaker: 7% E (LRERERHEERAS)

_ _ 1530 SppC magnet 15’
113 (Alignment)EEE£HHH 15

Speaker: K11 5 (NS EHEZIFEEERAT) Speaker: 1% & (A7EI)
130 (Alignment)EHsEsitzss, MHigit, RoaEm 15 15:45 R H 1
e 8 % (e ma et (SppC magnet)HL LHC CCTRAR 15
1145 (Alignment)R&aMERS: 15 Speaker: J551 1 (shangcitech

Speaker: % A (FEHFREETH)
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Summary

» More than 30 companies have presented the reports in this Workshop in
reviewing the work that were done in CDR/TDR stage and current progress/future
plan. It needs more and more participation and support from enterprises.

» Up to now, more than 70 enterprises have participated in CIPC in 2020. In the
future, it will further expand the scale and coverage of CIPC member units, and
strengthen the pre research cooperation between research and design teams and
enterprises.

» Inthe TDR stage of CEPC, work together with the accelerator and detector team
to complete the TDR task target of CEPC as planned in 2022, and prepare for the
Industrialization of CEPC engineering construction from 2022 to 2030.
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Thank you for your kind attention

Contact information:

CEPC Committee: Jie Gao, IHEP, China

CIPC Working group: Jinlin Gao, Beijing Sinoscience FULLCRYO Technology Co., LTD
CIPC Executive Committee:

Qinyan Pan, Beijing Sinoscience FULLCRYO Technology Co., LTD

E-mail: gypan@fuhaicryo.com

Tel: +86 10 86468866
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