






Total length 532m

Photon energy 0.2 – 0.6 keV

Pulse length ~100 fs

Repetition rate 10 - 50 Hz

Peak photon power 1 GW

Electron energy 0.8 - 1.5 GeV







Bunch charge (nC) 0.5
Beam energy (GeV) 0.8
Bunch length (ps, FWHM) 1.0
Norm. emittance (mm.mrad) < 2.0
Energy spread (rms) < 0.15%
Rep-rate (Hz) 1-10
Peak current (A) ≥ 500



Bunch charge/pC 300-500
Central energy/MeV 400~890

Project energy spread rms 0.1%
Stability of the beam energy rms 0.05%

Peak current/A ~500
Full bunch length/ps ~1

Project emittance-x/mm-mrad 1.0 mm-mrad (Injector), <2 (linac)
Project emittance-y/mm-mrad 1.0 mm-mrad (Injector), <2 (linac)





Undulators
M1/2: Np λu 20 8cm
R1: 
Ns Np λu

3 75 4cm

M3: Np λu 30 5.5cm
R2: 
Ns Np λu

6 125 2.35c
m

Chicanes
DS1: 
length/R56

12m/0-
25mm

DS2: 
length/R56

3m/0-2mm

FB: 
length/R56

4.46 m/0-
7mm

DS3: 
length/R56

3m/0-2mm

Seed laser
Wavelength 266nm
Pulse length ~170fs
Pulse energy ~50 μJ
Transverse 
size in the 
modulator 

~500μm



2016 2017 2018 2019

Start commissioning of the 
injector and main linac
during the installation of 
undulators

first soft x-ray radiation 
from the undulator beamline

Cascaded HGHG FEL lased 
at 30th harmonic (8.8nm)

First coherent signal 
from the 1st stage HGHG

HGHG: 2nd to 
6th harmonic

Amplification of the 1st

stage EEHG. Pulse energy 
of the 3rd harmonic 
radiation exceeds 1 mJ

Coherent signal from 
EEHG-30@8.8nm

Saturation of HGHG-11 
and EEHG-11

Amplification of 
EEHG-20

Lasing of the 1st stage HGHG at 
6th harmonic  and get coherent 
signal from the 2nd stage HGHG 
with “fresh bunch”











Undulators
M1: Np λu 20 8cm
R1: 
Ns Np λu

3 75 4cm

M3: Np λu 30 5.5cm
R2: 
Ns Np λu

6 125 2.35c
m

Chicanes
DS1: length/θ/R56 12m/0-52mrad/0-25mm
DS2: length/θ/R56 3m/0-34mrad/0-2mm
FB: length/θ/R56 4.46 m/0-47 mrad/0-

7mm
DS3: length/θ/R56 3m/0-34mrad/0-2mm
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Stage-1 Stage-2

Modulator period 240mm 68mm

Modulator length
Mod1 2.4m 1
Mod2 1.2m 1

4m 1

Seed laser wavelength 270nm 1-3nm

Seed laser duration ~30fs

Radiator period 68mm 68mm

Radiator length 4m 10 4m 28

Radiator wavelength 9-3nm 3-0.4nm

EPU afterburner 4m 4












