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Linear SASE3 Helical radiator
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Double: Both left/right ¢,=0, 2x,... One right one left
+op + +p +

operation both at the fundamental (down to C edge) and

second (edges of transition and rare-earth metals)
harmonics

both afterburners are of L size

100% stable polarization (L. or R.) will be ensured by
afterburners, solely

full polarization control (less stability and % of polarization) by phase shifter
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XFEL ] Features of the PES spectrometer

Method: Photoemission spectroscopy from rare gases
Non-invasive (absorption negligible)
Tunability by gas pressure

Requiremenis

Photon energy resolution Ahv/hv = 104

Absolute energy calibration
Linear polarization Direction 1°

Degree Dbetter than1l%
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Flight tube

Segmented electrodes
for retardation

Angular acceptance ~ 7-104

MCP detector Courtesy of
F. Scholz (DESY)

Z-Stack I N

Integral signal readout Length 13.5 cm

fast data acquisition Aperture 3.2 mm
Full Opening Angle 12.4°
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XFEL ] Device design by P04 group, PETRA Ill, DESY
16 channels (max.) — Angular resolution

Analysis of dipole photoemission

Linear polarization

(-1<B<2)

Courtesy of J. Viefhaus (DESY) Courtesy of F. Scholz (DESY)
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XFEL ] Expected signal at SASE 3 beamline
Pressure / mbar

Neon, Argon,  10%g

Krypton, Xenon

hv range: 10

from 280 ...
to 3000 eV ;g k..

Photons / pulse:
from 10 ... 1 3 3 | | | |
to1013 ; ; ; ; ; ;
O 500 1000 1500 2000 2500 3000
Photon energy / eV

102 ... 103 detected electrons per shot & channel are sufficient
shot-to-shot analysis
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500 520 540 560
Kinetic energy Ekin/ eV

Optimized for E,;, = 500...520 eV

(= distance from absorption edge)

Observation window of a few % of E,;,
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Spectral width of
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Ahv/hv=AE,; [E, (1-Eg/hv) Photon energy hv / &V
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@ LCLS: joint commissioning of the
afterburner and the polarization diagnostics
device (PES spectrometer), Aug./Sep. 2013

@ LCLS: joint commissioning of SXRSS
27?7

@ SACLA ??7?
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