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Introduction

 SRF Infrastructures Locations：

➢ Ningxia： Cavity Process Center cooperated by IHEP and OSTEC

➢ Huairou：Platform of Advanced Photon Source Technology (PAPS)

➢ IHEP: Cleanroom, HRP, and vertical test（at present）
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IHEP established the SRF Cavity 

Process Center with OSTEC together 

in Ningxia.

Design of PAPS at Huairou, Beijing.



Introduction

Ningxia：SRF Cavity Process Center by IHEP and OSTEC

➢ BCP setup

• Main cavity surface process before EP. 

• Cavities for many projects were treated by this setup, such as ADS, 

HEPS-TF, CEPC, and so on.

• For the initial study on SHINE, it was also used.

➢ Rough HPR and Cleanroom

• Now, it is mainly used for the cleaning after chemical treatment.

➢ EP facility（NEW）
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SCRF Infrastructures 

➢BCP treatment
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A EP facility was developed at IHEP

 A EP facility was developed at IHEP with the collaboration of KEK-IHEP.

 It will be compatible for several types of cavities, such as  500MHz 1-cell, 

1.3GHz up to 9-cell , and 650MHz up to 5-cell cavities. 

 Various parameters and functions were not fixed for R&D .

 An automatic control system was developed for mass production.

1.3GHz 9cell 



Many thanks for the help from KEK colleagues.

May 25th, 2017, SRF Facility Design and R&D Meeting at IHEP, discussed 

EP specification.

 July 15th,2017, 6th IHEP-KEK SCRF Collaboration Meeting
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EP collaboaration with KEK 

 August, 2017, IHEP colleagues visited KEK for EP; and one of our 

suppliers also visited.

 Sept. 22nd, 2018, 7th IHEP-KEK SCRF 

Collaboration Meeting, for helpful 

discussion

 An EP seminar  was hold at Ningxia in 

May 12th to 15th, for the facility 

commissioning.



◼Main components
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EP Facility overview 
EP
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Solution Units

Solution preparation system

Solution circulation system

Waste exhaust

Mechanical Unit

Mechanical platform

Rotation sleeves

Cathode assembly

Other components

central control systems

Power supply

Pure water system

Gas unit



Main R&D Processes for the EP facility
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Some pictures
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Water test at IHEP
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Assembly contents of on-site work



1
5

Civil modification for EP Lab

13.2m(L)*4.5m(W)*7.5m(H)

3.3m(L)*5.1m(
W)*3m(H)

6.6m(L)*5.1m(W)*3m(H) 
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Pictures of on-site assembly
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Commissioning with test cavity by water

模型腔试水照片



Control and data lodging system
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Commissioning with 9cell cavity with acid

 A EP seminar were hold at Ningxia from May 12th to 15th2019.



Commissioning with demountable cavity

20

• After commissioning, the facility was tested by a IHEP home-made 1.3GHz  

demountable cavity.

• It shows that after EP, the inner surface of the cavity is shining, and the 

roughness achieved to around 300nm from 1.6μm.

• The system was formally put into use in end of July this year,.



BCP

EP

EP study with 1.3GHz 1-cell Cavity

• EP studies were carried on, at present, mainly by 1.3 GHz 1-cell cavities.

• About 40MV/m were achieved for the two 1.3Ghz 1-cell cavities。
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New results of 45MV was obtained
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ILC goal



NEXT

 From mid of August, EP system has heavily used for more 

than 3 months.

 About 30 cavity-times were performed in this facility.

 Several problems and hidden trouble are also exposed. So, 

we will have a update recently.

And then, 9-cell cavity EP study will start. 
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Infrastructures at Huairou and IHEP

 4500 m2 SRF lab in PAPS, Huairou Science Park, north Beijing.

Civil construction completed in summer. 

 Test stands, clean rooms and other facilities installation and 

commissioning by mid 2020.
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200 ~400 cavities (couplers) tests, 20 cryomodules assembly and horizontal tests 

per year.

Feisi He



CBP (Tumbling)

CBP (fine polishing step) 120 um + EP 20 

um + annealing + EP 20 um

1.3 GHz single cell Cu cavity 

for Nb and Nb3Sn sputtering 

◼ Explore methods to repair bad cavities and replace the bulk EP for save 

time for mass production

◼ CBP machine for both 650 MHz and 1.3 GHz cavities

◼ 1.3 GHz single cell cavity repairing successful with IHEP’s previous 

experience

◼ 1.3 GHz 9-cell cavity and 650 MHz cavity processing soon

Jiyuan Zhai, Zhenchao Liu



Inspection Cameras

◼ One 1.3 GHz Kyoto camera rent from KEK. Already inspected seven 9-

cells and tens of single cells

◼ One 650 MHz / 1.3 GHz inspection camera and grinder purchased from 

Japan (1.3 GHz camera head and grinder head will deliver soon).

Hayano-san helped to install 

KEK’s 1.3 GHz camera and 

train IHEP people

Iwashita-san and Hayano-san helped 

to commission 650 MHz camera and 

grinder, and train IHEP people

Jiyuan Zhai, Peng Sha



Vacuum Furnaces for N-doping/Infusion

Small dual vacuum furnace. 300 mm 

diameter and 500 mm length. Heater 

placed in the outer vacuum, very high 

vacuum (< 2E-7 Pa)

Big furnace with cryo-pump.

Peng Sha 



IHEP Tuning Machine (Collaborated with PKU)

◼ Cavity frequency tuning and field flatness, length and eccentricity adjustment.

Similar to DESY’s design for XFEL.

◼ Need to improve automatic tuning procedure for higher efficiency (target:

half day a cavity).

Zhenchao Liu



◼ 20 OSTs will be used for the 1.3 GHz 9-cell cavity and 8 OSTs for single cell.

◼ Second sound signals from OST are amplified by two 12-channel amplifier. 

Acquisition system: NI9222 and NI9402. 

◼ LabVIEW for data saving and quench position calculation.

Second Sound Quench Detection System
Zhenchao Liu



T/X-Mapping System

◼ For 9-cell cavity: 400 carbon resistor temperature sensors, 200 PIN photo 

diodes X-ray sensors 

◼ System integration completed. Will commission in PAPS SRF lab in 2020.

◼ Thanks for the help of Kirk Yamamoto-san of KEK.
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Tongxian Zhao



Summary

◼An EP system was developed at IHEP and put into use for 

more than 3 months.

◼R&D on EP for both 1-cell and 9-cell cavities is under way.

◼Most infrastructures for SCRF were well arranged via PAPS 

program which will be ready in the mid of 2010.
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Thanks for your attentions！

33


