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SASE 2 parameters

name symbol | unit value
energy E GeV 17.5
energy spread AE MeV 1.5
emmitance €n nmm-mrad | 1.4
bunch charge Q nC 1
bunch length c wm 25
peak current lp KA 4.76
undulator period Ay cm 4.8
undulator parameter | a, 2.33
quadrupole length Lq cm 20
quadrupole gradient | G, T/m 17
section length Leoct m /-' 5+1.1 i
total length Liotal m \-\260
41.6
beta function (waist) E’; m 9.3




Parameters XFEL theory
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Parameters XFEL theory
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Gain length”

L, =L, (1+6) =14[m]

Optimal beta-function

Pop = 31[m]

Saturation length

L, =10L,, = 140[m]

" E.L.Saldin et al./Optics Communications 235 (2004) 415-420
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Genesis steady state simulation
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Genesis steady state simulation
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Power
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Genesis time dependent simulation

Amplifier model SASE model
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Taper optimization (steady state)

. [10°w] Scan with ELOSS = - 100keV/m
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Genesis time dependent simulation
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»Real“ shapes from Martin Dohlus
http://www.desy.de/~dohlus/2005.09.xfel wakes
cu: o, =58+7[Q"-m"],
T .. —2.46¢e-14[sec]
W (s) = cZ,,A(s)
Z, =3.36[Q/m]

s [m]

10 Shape 3
X

x 10°



Geometric wake?

Longitudinal wake for the case of the elliptical pipe (3.8mm)
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Genesis time dependent simulation (SASE)
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Genesis time dependent simulation (SASE)
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Power in a.u.
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Gaussian Shape 0
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Conclusions

1. The wake field reduces the power at L=250 m by factor 2.5
for the Gaussian bunch and up to factor 7 by the “real” shape

2. The linear taper allows to avoid the degradation and to
increase the power by factor 2 for the Gaussian bunch

3. The same taper allows to avoid the degradation for other
shapes too

Acknowledgements to Evgeny Schneidmiller
and Martin Dohlus for the help
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