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SPring-8 storage ring (8 GeV)
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Self-Amplitied Spontaneous Emission
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Electron injector C-band accelerator

In-vacuum undulator Photon beamline



SACLA specifications

BL3 / BL2 BL1

Electron beam energy 8.5 GeV (max.) 800 MeV (max.)
Bunch charge 0.2-0.3nC 0.2-0.3nC
Peak current >10 kA >300 A
Pulse repetition rate 60 Hz (max.) 60 Hz (max.)
Photon energy 4 —15 keV 20 —-150 eV

(0.08-0.3 nm) (8 =60 nm)
FEL pulse energy ~0.5 mJ @10 keV ~100 uJ @100 eV
Pulse width <10 fs <1 ps
Spectrum band width 0.5 % 3%




SACLA’s electron beam
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Beam envelope



SACLA’s photon beam (XFEL)

Spatial profile FEL Gain curve

Spectrum Output trend

Band width: 0.5%
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500keV beam production
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Beam emittance measurement
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SELIANDEZEZ (surface roughness)
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SEUNDESE (space charge)
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A gap = 50 mm
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olecular Weight g/mol 19051 10323 10492 19296 5991 Seo -7
toichiometry N/A ~1 ~1 ~1 ~1 ~1 ~1 25 1 - 1 L 1 L 1
etal Impurities ppm by wt. <30 <30 <30 <30 <30 <30 Ti Zr Hf V Nb Ta
attice Parameter Angstroms 4640 4700 4468 4454 4328 4160 o
elting Temperature K ~4160 ~3300 ~3770 -~4150 ~3430 Tra ns |t| an metal
ensity glem? 1220 659 779 1450 .
ardness Kg/mm? ~ 2600 2470 1800 3200 - W. Hayami et al., ACS Omega 6 (2021) p.14559
fficient of Thermal Expansion @ 300-3000 K ax 1046 73x0276+02 95+03
ermal Conductivity cal-cm/(s-cm®C) - 0049 0034 0053 0.049
lectrical Resistivity u- 109 ~70 74  170-200 180-250
ffective Work Function (100) at 1800 K v 358 353 40 42 38
olute Work Function (100) at 300 K eV 3.50 412
pectral Emissivity (@ 0.65 microns & 2000 K) N/A 0645 0480 0359 0365 0487 0433
vaporation rate at 1800 K (UHV) glem?/s <10A-9 <10A9
rientation limit for specific orientation degrees <2 <2 <2 2 2 <2
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