Beam Loss Simulations for The Implementation
of The Hard X-ray Self-Seeding System at
European XFEL European

XFEL

1. Intl‘OductiOIl European XFEL [1]

<>10-100 fs photon pulses
The Hard )_(-ray Self-Seeding (HXRSS) .is a well-known scheme to increase the X—rayllongitud.inal oy NG Compressor +4.5 MHz pulsed
coherence in the XFEL. The implementation of HXRSS at European XFEL, however, raises serious e ———
radiation damage concern due to the insertion of a diamond crystal close to the electron beam to “filter” o o0
the photon beam at high repetition rate (27000 bunches/second). Since the seeding power level highly 1000
depends on the delay of the electron beam with respect to the photon beam, it is crucial to define the
minimum electron beam offset to the edge of the crystal in the HXRSS chicane. We present the particle
tracking simulations performed using GEANT4 and BDSIM, which demonstrate that a minimum offset
of 2 mm (~13 fs delay) can be set without significant undulator demagnetization.
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Assuming 0.01% demagnetization in 20 years with 10 shifts (8 hours each) /month for )

HXRSS operation, the maximum allowed number of e-/bunch (with 27000 bunches/s):
N =10"/(6.912x107%x27000%x10-")=5%10° e/bunch and N, ..~ 6.25x10° e/bunch
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If there is no halo, the crystalm'r']a%nitﬁﬁg 'c':éolsse ?664&5;0%08 éjlnc;,;o a gaussian beam core!

N, is estimated to be 2716 out of the total number of electrons N,,,=10°
2 N/ Nigig = 3%10°
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The crystal can be inserted up to a distance of ~2 mm to the beam core
(~13 fs of minimum delay) !

5. Conclusions & Prospects Acknowledgements

Geant4 and BDSIM simulations have been performed for the undulator and collimation section, (Thanks ’rq colleagues at DESY.and European XFEL: I. Agap0b
respectively. Simulation results show that the HXRSS crystal can be safely inserted down to 2 mm | V- Balandin, 6. Feng, . Geloni, N. Golubeva, J. Pflueger and

: . : _ - : : many colleagues from LCLS, especially J. Welch, H.-D. Nuhn
from the beam center (i.e. a minimum chicane delay of ~13 fs) with the 2 mm collimator apertures; and M. Sanfana-Leitner, for helpful discussions. And thanks to

Future simulations can be done with more realistic beam halo distributions and also for other | s Boogert and L. Nevay from RHUL for their support on

applications (e.g. implementation of a corrugated structure with very small gaps (~1.4 mm)). \BDSIM.
M. Altarelli, R. Brinkmann et al., DESY 2006-097, 2006. M. Santana-Leitner et al., SLAC-PUB-14020. 2010.
G. Geloni et al.,Journal of Modern Optics, 58(16), pp.1391-1403, 2011 A. Fasso, Radiation Physics Note, RP-05-05, May 2005.@ HELMHOLT?Z
S. Agostinelli et al., Nucl. Instr. Meth. A, vol. 506(3), pp. 250-303, R. Yang et al.,IPAC’16, paper MOPMBO008, pp. 88-91. ASSOCIATION
2003. V. Balandin et al., TESLA-FEL Report 2007-05, 2007. ‘

|. Agapov et al., Nucl. Instr. Meth. A, vol. 606(3), pp. 708-712, 2009.



