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SIMULATION OF X-RAY OPTICS FOR
PHOTON DIAGNOSTICS AT XFEL

4 Introduction: A
The lasing process at theEuropean XFEL is based on SASE principle; so the X-ray pulses created in the undulators have to be characterized by photon diagnotics
in order to find and tune this process and provide beam information to users.
For commissioning of the single segments of the SASE-undulators (use of K-Monochromator), spontaneous radiation will be used.
\_ For simulations of Single-Shot Spectrometers we assume complete SASE radiation. )

Gnulate Optical systems up to 10 elements
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— Point

— Dipole

— Undulator
— External source files from WAVE [3]

Optical elements
— Reflection Mirrors
— Crystals (graded)
— Gratings (VLS)
— Transmission zone plates (cooperation Prague Uni.)
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FIG. 3. Spatial profile of dispersed beam (lower axis). The
corresponding energy scale is shown on the upper axis.
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plane elliptical mirror:

» size: 500 x 60 mm?

» grazing inc. angle: 0.4°
~ entrance arm: 450 m
» exitarm: 0.50 m

»~coating: platinum 30 nm

roughness: 0.3 nm
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(state of the art: 0.3 arcsec)

~ slope errors: 0.1 - 0.2 arcsec
» slope errors: < 1.0 arcsec (estimated)

~ fabrication time: app. 1-3 months
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es' ns » FWHM:  16.5 meV (55 um)

~ slope errors: 0.1 - 0.2 arcsec

~ fabrication time: app. 1-3 months

(estimated)

~ fabrication time: app. 8-12 months
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Goal: determination of spontaneous radiation of

one undulator segment with AK/K = 10™
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Undulator parameters:
Period length: 40 mm
No. of periods: 125
Gap-range: 10-28 mm
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\ Goal is achieved! - Mission completed! /
@nclusions: \

Raytracing tool RAY is used to perfom simulations of diagnostic spectrometers for XFEL
External undulator source files of WAVE have been implemented in RAY
The AK/K value can be determined with a precision < 10™
Two designs for single-shot spectrometer were simulated
- Crystal design calculations agree with experimental results of Yabashi;

FWHM: 16.5 meV (@E = 10 keV)
K - RZP design has an energy resolution of 3.2 meV (@ E = 10 keV) (0.327 meV @ 1ke\Q/
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