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 Beamline integration scope and schedule

 Infrastructure progress 

 Installation, commissioning& integration process

Content
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Beamline Integration Schedule
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Beamline integration schedule

2025年 2026年

5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8

Beamline 
installation 

Starts in June

FEL-II Endstations
start installation 

in June.

installation 
complete 

in Dec. 2025

Commissioning 
completed 

in Mar. 2026

Integration completed
Ready for beam

in May, 2026

commissioning 
with beam 

in Aug. 2026Diagnostics
arrive in Aug. 

Status

50 arrived（75% ）
203 on processing（23%）
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 All components listed in table with status and responsible person;

 First priority components marked

Components list and status
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 Different colors for warning

Components list and status
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 57 Components in 40 sectors.

Components list and status
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Infrastructure Progress
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Experimental hutches 

completed

 Gas, Electricity &Water 

system completed in T34.

 Cleanroom of ISO 6 for 

installation completed.

 Gas supplement in Exp. 

Completed.

 Gas supply control room for 

T34 completed.

Constructions

Near Experimental Hall Clean room of ISO 6

Gas supply control roomG/E/W installation
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 Experimental hutch environment 
acceptance test completed by third 
party in June.

Exp. hutch temperature stabilization

 Temperature at SSS is 24 ±0.1℃

 Temperature gradient is ±0.1℃
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SSS temperature stabilization results

Real time 

display

Temperature 

deviation

in 12 hours

SSS   24小时运行情况
Temperature 

deviation

in 1 hours

Temperature 

deviation

in 24 hours
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Environmental parameter monitoring

 Vibration, temperature and pressure along beamline transportation is 

monitored.
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 Reference network completed.

◆ 2.2km closed-loop measurement of reference network completed: covering 100m of 

the undulator tunnel, starting from shaft 3 in the central tunnel, passing through shaft 

4(NEH), returning from Shaft 5(FEH), finally ends at Shaft 3 on the west tunnel, forming a 

large closed-loop.

◆ Precision of whole beamline reference network is better than 3mm.

Survey and alignment support

Shaft 3
Shaft 4
(NEH)

Shaft 5
(FEH)

Undulator

Tunnel

Beamline Trans.

Tunnel

Beamline Trans.

Tunnel
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 Particle free control (ISO 6) 

⚫ Cleanroom Standards

Maintain ISO Class 6 or better level in optical areas using HEPA/ULPA filters with ≥99.999% efficiency.

⚫ Process Flow

Strictly enforce technical specifications prior to delivery.

Control and monitor all stages such as disassembly upon arrival, installation, and commissioning.

Online clean rooms

⚫ Located in the T34.

⚫ Zoned partitions

⚫ Semi-fixed clean booth

⚫ Mobile clean booth
Offline clean room 
⚫ Ground floor of shaft 4

⚫ Almost ~300 m2

Clean rooms for Inst. and Comm.
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 Photon vacuum system requirement

 Beam transport:  almost 1.5 km for 2 beamlines

 Average vacuum Pressure:  10-7 Torr (Mirror chamber below 1×10-9 Torr)

 Vacuum interlock: 
 Fast closing shutter & UHV valve to prevent venting the entire system

 UHV valve to prevent vacuum leak spreading

 Technical Policies on integration

 At least one sputter ion pump of 75L/s per section:  every 12 m-24 m

 One set of gauge per section:  pirani and cold cathode;

 Large pumping speed of 500L/s sputter ion pump and 1000-2000L/s

NEG pumps for mirror chamber 

 Hydrocarbon-free:  mass 45 to100 less than 0.1% of total pressure

( or below 1×10-11 Torr ）

 Venting and roughing port:  DN16 and DN 40, respectively

Pump configration analysis

design outgassing rate 2×10-10Torr.l/s.cm2

Photon vacuum system
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Installation, Commissioning & 

Integration Progress

M1 GAT
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 Vacuum &Particle control

 Functionality test

 Transportation to site

M1 commissioning

Transportati
on into the 

Offline 
Cleanroom

Environmen
tal particle 

test

Glove 
particle test

Component 
cleaning

Installation 
& 

Calibration

Vacuum leak 
check

System 
debugging

Packaging
Transportati
on to online 
clean room
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M1-Vacuum control
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After 24 Hours of Cooling

Maintain at 80℃ for 15 Days

Ultrasonic cleaning 

RGA test
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 Hydrocarbon free control on parts

◼ visual inspection

◼ proper cleaning

◼ outgassing rate & RGA test

◼ partial pressure of mass 45 to 100 should not exceed 1×10-11 Torr.

◼ Slow pumping & venting process for M1 chamber
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 Pretreatment & detection 

 All components cleaning or purging treatment

 Particle detection for every process

 Non-evaporable getters pre-activation treatment

M1-Vacuum control
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HV2000 Pre-activation for two cycles

Bottom Test After Second Activation

Side Test After Second Activation

High-Purity Nitrogen Test

Point 1 on Flange After Purging

Point 2 on Flange After Purging

Bottom After Purging

Side 1 After Purging

Side 2 After Purging

Side 3 After Purging

ISO6

ISO7

After two activations, no 5μm particles were detected

Pure Nitrogen purging

Packaging
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 New developed control system is fully operational and ready for both 

offline debugging and online installation for FEL-II.

◼ Four types of stepper motor drivers with modular design(STMC series).

◼ Three types of controllers integrated with drive and control(SPD/SMD series).

M1-motion control

STMC-16 SPD/SMD 
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M1 commissioning--bender

Residual slope profile

Residual height profile

 60nrad and 1.74nm respectively（@80km/700mm）

◼ 2 actuators with the width optimization and twist adjustment 

◼ U-shaped clamping with flexible hinge bending axis for better 

rotation accuracy and overall rigidity

◼ In/Ga non-contact stress cooling mechanism
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M1 functionality test

 Range: ± 20urad

 Coarse pitch resolution: 5urad

 Fine pitch resolution:43nrad

 Pitch stability: 25nrad

Fine pitch resolution

43nrad

Coarse pitch repitability

1.25urad

Coarse pitch resolution 

5urad

Stability:25nrad
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M1 Commissioning-Problems

 Active damping improves stability with geophones as 

feedback signal, but does not work with laser 

interferometer as feedback signal;

 Use UHV geophones as feedback signals after vacuum 

compatible validation;

Geophone & interferometer 

seems compatible
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M1 transportation to site
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M1 on site in the clean room
Local clean room for M1 installation
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M1 on site commissioning

Pumps at GAT has limited effects on M1 mirrorM1 pitch stability is less than 20nrad with cooling
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 Up to 3 orders of magnitude

 20m attenuation path

 Working gases N2 and Ar

 Pressure up to 15 Torr

GAT installation and commissioning

5×10-5 Torr

5×10-9 Torr
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GAT transportation
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GAT installation

1

98765

432

① Lifting and Transportation 

② Components Installation

③ Calibration and alignment

④ Preliminary leak detection test

⑤ Water & Electricity & Gas cables laying

⑥ Vacuum cables laying

⑦ Vacuum acquisition

⑧ Control cables laying

⑨ Individual equipment control test
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 Laser collimator alignment

◼ transmission path exceeds 45 meters

◼ Succeeded to M1 upstream

( 8 tubes & 4 orifices with ID from 

6mm to 18mm )

GAT alignment

Gas cell Differential pumpingDifferential pumping

PESHamps M1Gas Attenuator (~27m)
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① Differential performance testing completed √

② Optimization of pressure stability testing completed √

③ Interface and interlock optimization in progress

GAT commissioning
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Differential Pumping Stage

 Gas cell 1Torr
 Gas cell 16Torr

Preliminary tests of differential performance and pressure stability 

meet the requirements of design specifications.
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Component upgrades
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 Summary

◼ Experimental hutches completed;

◼ Gas Electricity &Water supply completed;

◼ Clean room completed;

◼ 75% of components arrived;

◼ Cleaning and particle control process established.

 Charge

◼ How to coordinate the installation of FEL-I beamline 

while commissioning FEL-II beamline in the meantime in 

the same tunnel?

Summary and Charge


