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SDUV-FEL Test Facility
Shanghai Deep-Ultraviolet FEL (SDUV-FEL) is a seeded 
FEL test facility with multifold capabilities; 
Funded partially by
Chinese Academy of Sciences/CAS 
Ministry of Science and Technology of China/MOST
Chinese Natural Science Foundation of /NSFC

Collaborating institutes and universities include USTC, 
IHEP, THU;
A test bed for novel FEL concepts and key technologies 
for future XFELs.





SDUV: a seeded FEL principle test bench 



2009.09-12:  SASE lasing
2010.05:       Seeded FEL experiments start 
2010.05.17:  HGHG signal 
2010.05.22:  First Echo signal (‘double-peak’) 
2010.07-08:  Install. for high harmonics EEHG
2010.12:       HGHG saturation
2011. 04:      First EEHG-FEL lasing
2011.07-08:  Cascaded HGHG experiments 
2011.12:       HGHG wide tuning experiments
2012.04:       First cascaded HGHG signal
2013.07-08:  EEHG at higher harmonics 

Milestones of FEL Exps. @ SDUV-FEL



G. Stupakov, PRL 102, 074801 (2009)

EEHG Principle
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EEHG Setup @ SDUV-FEL









Beam energy 100-150MeV

Beam energy spread 
(projected)

<0.03%

Normalized emittance 4~5mm-mrad

Bunch Length (rms) 2~8ps

Bunch charge 100~300pC

Seed laser wavelength 1047nm

Seed laser pulse length 8ps

Seed laser Power 100~200uJ

Main Parameters of SDUV-FEL



100~150MeV
4~5mm.mrad
……

Linac Performance of SDUV-FEL   



SDUV FEL Undulators

U1
Modulator1
6.5 cm x 10

U2
Modulator2
5 cm x 10

U3, 4
Short rad.
2 cm x 10 
10 cm x 2

U5
Long radiators
2.5 cm x 60 x 6

Chicane 1
R56: 0-60mm

Chicane 2
R56: 0-5mm

Laser beams
1047 nm,    8 ps

max,. 30 MW



Laser pulse: 8ps (FWHM)
Electron bunch: 2 ~ 8ps
Timing jitter is NOT an issue
Injection with small angle is OK.

Overlap of laser and electron bunch  

on with small angle is OK.

transverse
overlap

longitudinal
overlap



Scan  curves

Energy modulation 
amplitude

Slice energy spread

Slice energy spread measurement based on CHG

Chao Feng, et al., Phys. Rev. ST Accel. Beams , 14, 090701 (2011).   
(outstanding PRST paper of 2011) 

2nd harmonic radiation



Mod2 DS2 Rad

Lasing process of EEHG-FEL
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Lasing process of EEHG-FEL
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Lasing process of EEHG-FEL
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Lasing process of EEHG-FEL
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Lasing process of EEHG-FEL
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Lasing process of EEHG-FEL
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Lasing process of EEHG-FEL
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Lasing process of EEHG-FEL



Gain Curves

First lasing of an EEHG-FEL

Z.T. Zhao et al., Nature photonics 6, 360 (2012)

measurement

simulation



Z.T. Zhao et al., Nature photonics 6, 360 (2012)

First lasing of an EEHG-FEL



Summary and Outlook
First lasing of an EEHG-FEL at the SDUV-FEL has been 
successfully demonstrated;
Overlap of electron beam and seed laser transversely, 
temporally and spectrally, and precise measurement of 
local electron beam energy spread are key techniques;
EEHG experiments at higher harmonic and other further 
considerations are in progress (THOANO04)



Thank you for your attention
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