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Table 1 Parameters of ps- and fs electron bunches

“&FbHE F IR fs electron bunches B #H TR ps electron bunches
1 FHEHE Electron energy 30 MeV 15 MeV
R Charge of single bunch 0.1 nC 1nC
# i B Bunch length (rms) 0.1 ps 4ps
BE# Energy divergence (rms) 2% 0.8%
1H—4k & i1 B Normalized emittance 10 mm mrad 100 mm mrad
& 5453 Repetition rate 10 Hz (B macro pulse) 10 Hz
2 WIHEMLEHSH
Table 2 Parameters of high power laser pulses

WEPEOLES ns laser BRPBOLAS ps laser
H K Wavelength 1064 nm 1064 nm
B fkrhaERE Single pulse energy 1.5J 200 mJ
Bk & B Pulse length (rms) 2ns 13ps

10 Hz 10Hz

& 5 J55 Repetition rate
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Fig.3 Relationship between the bandwidth of scattered X-rays and the transverse size of election bunches. (a) Picosecond electron
LINAC. (b) Femtosecond electron LINAC
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Table 3 Calculated parameters and performance of LSS for various combinations of laser and electron facilities

BEPHFR EBHTFR KEPEFIR KR TR
MWL g oy MW BOROES
ps electron bunch and ps electron bunch and fs electron bunch and fs electron bunch and
ns laser pulse ps laser pulse ns laser pulse ps laser pulse
O 750 pm 300 pm 95 pm 32 um
O 100 pm 20 pm 60 pm 12 pm
SRR X FHZ BT Total photon 43x10° 7.8x10° 7.6x10° 5.1x 108
flux of single X-ray pulse
A=A Half of acceptance angle 6.8mrad 6.8mrad 3.4mrad 3.4mrad
SBKIREZX BT H Accepted 26x10* 47x10* 46x10* 3.1x10°
photon flux of single X-ray pulse
ARakeer 26x10%/s 4.7x10%fs 4.6x10° /s 3.1x10%/s
Average accepted photon flux
X AHERHLAER X-ray photon energy at 3.86 keV 377 keV 155 keV 14.7 keV
maximum spectral flux
AE/E (FWHM) 6.9% 23.4% 10.7% 24%

Bk 3B pulse length (FWHM) 9.5ps 9.4ps 0.83ps 0.24ps
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Proposal for LSS experiment at SINAP
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Abstract The equation of X-ray flux was deduced with the transverse divergence of electron and laser beams in the

interaction area being taken into account. The relationship between the size of electron and laser beams and both
X-ray flux and spectra flux was analyzed. The performance of the proposed LSS experimental facility based on the ps,
fs electron accelerator of SINAP was calculated with the electron and laser beam sizes at the interacting point being

determined by the criteria of maximum spectra flux.
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