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PAL-XFEL 
PLS-II



Undulator Line HX1 SX1 

Wavelength  0.06 ~ 0.6 nm 1 ~ 4.5 nm 

Electron Beam Energy  4 ~ 10 GeV 3.15 GeV 

Wavelength Tuning 0.1 ~ 0.06 nm (Undulator Gap) 
0.6 ~ 0.1 nm (Beam Energy) 

3 ~ 1 nm (Undulator gap) 
4.5 ~ 3 nm (Beam Energy) 

Undulator Type Planar Planar + APPLE II 

Undulator Period  26 mm 37 mm 

Undulator Gap 8.3 mm 10 mm 

Repetition Rate 60 Hz 
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• ITF (Injector Test Facility): Injector components and diagnostics commissioning 
• ATF (Accelerator Test Facility): High power RF components R&D and test 
• IDL (Insertion Device test Lab): Field measurement, control test 
• PTF (Photon Test Facility): Photon Beamline components test, pump-probe test 

PAL-XFEL 
PLS II 

ITF TF
ATF 

PTF 
IDL 



• Goal: Development and test of injector components 
                Diagnostics test using electron beams 

 
• S-band photocathode gun for beam generation 
• Ti:sapphire laser system 
• Two S-band 3 m traveling-wave structures. Max beam energy ~ 140 MeV  

 
• Test of high power RF system (klystron, modulator, RF window, SiC load) 

and low level RF, solid state amplifier 
• Test of various accelerator components  
• Operation normally at 10 Hz, tested up to 60 Hz  

 
• Building construction started in 2011 
• First electron beam in December 2012 
• Operational until summer 2015 







Tunnel Gallery 

Baseline gun 

Laser room 
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Cold test result 

Gun installed in ITF 

17 MHz 

Gun after brazing 





Parameter Value 
Oscillator rep. rate 79.333 MHz 

Amplifier rep. rate 120 Hz 

Center wavelength 770 nm 

Pulse duration ~150 ps 

Pulse energy 20 mJ 

Energy jitter (RMS) ~0.24 % 
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Parameter Value 
Center wavelength 257 nm 
Pulse energy (variable) Up to 1 mJ 
Pulse duration (variable) 3~5 ps 
Energy jitter  (RMS) ~1 % 
Beam size at cathode (variable) <1 mm 

Parameter Value 

Center wavelength 770 nm 

Pulse energy (variable) < 400 uJ 

Pulse duration ~ 150 ps 

Energy jitter  (RMS) <1 % 

Beam size at gun (variable) < 1 mm 



Different frequency generation (DFG) 



iris 







Laser beam profile 

Parameter Value 

Beam energy 135 MeV 

Charge 200 pC 

Gun phase  35 degs 

Acc’s phase on-crest (both) 









Higher order mode and field alignment of gun solenoid 

Gun solenoid 



 Corrector coils to be repaired in September 2014, 
for higher order mode compensation 

RadiaBeam 



Gun solenoid micro-mover is 
manufactured for beam-based alignment, 
to be installed at ITF in winter 2014  e-beam 

gun solenoid 





- Alignment of beam to RF and solenoid fields  
-> New alignment done recently 

- Non-symmetric RF coupler field of accelerating structures (?) 
-> Study underway  

RF power in 

e-beam 

MHI J-type coupler with 
circular coupler cell 



• Laser cleaning of cathode 
 

• Beam test of accelerator components 
– Stripline BPM 
– Beam arrival time monitor (cavity type) 
– Dechirper 
– … 

 
 











• Vacuum line upgrade with low mu materials in winter 2014 

• Laser shaping improvement for spatial & temporal  

• Gun solenoid higher order mode cancelation in September 2014 

• Finer beam-based alignment including gun solenoid micro-mover 
in winter 2014 

• Test of new gun with coaxial coupler in winter 2014 

• Laser heater test in winter 2014 
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