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X-ray Enerev Rep. Pulse divergence Ave. Flux Peak Drilliance *  ref

a\2 b ERL (90-deg. collision)
20-40 keV LkHe 110§ 8 mrad 107 /57015 bw 5 x 18

APS Linac {small angle Thomson scattering)
8-d0 keV 6 Hz 20 1s Jmrad  10%/s/0.1% bw ~ 10°%Y [4]

ALS (90-deg Thomson scattering)
30 keV W00 Hz 300fs  10mrad  107/8/01%bw 3 x 10'° (5]

ALS {laser bunch slicing)
2 keV 10kHz 100fs  O6mrad  107/s/0.1%bw -~ 1019 (6]

SPPS (undulator)
810 keV 1W0Hz 1006 20prad  10%/s/0.1%bw [7]

Laser Plasma Sources
1-12 keV W0 Hz 300§ 4w 109 /5/0.1% bw ~ 0% 8]

bt o vorres 2 12 11 10 Tt
sphotons {{sec mm* mrad® 0.1%bw)
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Ny e Rossendorf SRF gun
| B Y ST ST Sy F. Staufenbiel, ERLO?7.
.2 A A LR e A . .
g, (mm) (1nC / 20ps / 1.8-2.5 mm-mrad)

Ivan V. Bazarov* and Charles K. Sinclair
Phys. Rev. ST Accel. Beams 8, 034202 (2005)

BESSY-FEL NRF gun
F. Marhauser, FELOG.
(2.5nC / 38ps / 1.8 mm-mrad)

750 kV (DC gun) + 10 MeV (injection)
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200 MeV &9 5&. BIFRA L
10eV=80nm —¢e/y<6nm,¢, <24 mm-mrad
50eV=16nm —¢e/y<1.2nm, g, <0.5 mm-mrad

300 MeV &9 H&. BIFRAIL

10eV=80nm —¢/y<6nm,¢, <3.6 mm-mrad
50eV=16nm —¢e/y<1.2nm, g, <0.7 mm-mrad
100eV=8nm —¢e/y<0.6 nm, ¢, <0.4 mm-mrad

MERADERTENIL,
— 200 MeV (25 MV/m x 4 cavity x 2 module)

2-loop DIERZEENIL,
— 100 MeV x 2-loop F7=zI%. 150 MeV x 2-loop
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1st turn
%’ E1 = Einj + Eacc

ond tyrn E, = Einj +2 B
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LBL-LUX spreader

BINP-ERL spreader
INLDBITIE, TRILF—DRAIEHEFE RSN TUVELKST,
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— what are the critical issues? (/4> . E—.LO
A.BEZE )

— XY R{MEEHERK (2-loop. vector-sum, 2E%XRE(Z
oI T-EREA. L)

— FELYEE D A] e 14 (single-pass SASE. multi-
pass oscillator)
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XFEL Oscillator

Mear B85 Bragg

reflector o
Electron beam {7GeV)
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—-— : L Near BS Bragg
Grazing incidencs mifror &7 reflector

with focusing to tailor the

Qutcoupling via
mode profile

accompanying diffraction

# Wavelength around 1-A, or 10 keV

K-J. Kim, ERLO?.

® Per pulse

— Pulse length: 2ps (rms)

— Pulse energy: 0.1 ud, or 10° photons
Full transverse coherence

;i‘:m‘ e 1 Eanvn perlad

® Rep rate 1 MHz ( one optical pulse stored in cavity) or

higher limited by crystal, 100MHz?

- Average brightness 10%° (= 10%) #photons/(mm-mr)4(0.1%BW)
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