
µ-bunch stability
CSR stability: see s2e-meeting march 2005; Erms = 5keV @ 50A → G <~ 8

projected

Green’s

Erms << 5keV ??? 500eV
SC stability
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q = 0.5 nC

e.g.: TTF2 s2e simulation

!
Erms ≈ 500V @ 35A



e.g.: old XFEL simulation
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Erms ≈ 500V @ 45A



SC Gain in XFEL

theory:

density modulation → energy modulation:
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(I0, k, σγ before compression !)
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modulation gain:
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SC impedance:
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I0, K0 = modified Bessel functions

→ Gaussian beam in pipe



G1 = impedance(before BC1) + BC1
averaged β function

β = 28 m
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preliminary

impedance

wavelength
@ entrance bc1

wavelength
@ entrance bc1

1Z≈

1Z≈
100 → 500 MeV

100 → 500 MeV

→ 100 MeV

→ 100 MeV

→ 100 MeV



preliminary

gain G1 = impedance(before BC1) + BC1

300 keV @ 5 kA
100 keV @ 5 kA
50 keV @ 5kA

6106 −⋅=γσγ

6102 −⋅=γσγ

6101 −⋅=γσγgain

wavelength
@ entrance bc1



preliminary

G2 = impedance(BC1 to BC2) + BC2

setup: E1=500MeV, C1=20, R56_1=-103.2mm
rf of LINAC E1 → E2 is 20 deg of crest
E2=2.5GeV, C2=5, R56_2=-17.9mm

norm. emittance = 10-6 m
pipe radius          = 39 mm



β = 28 m
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β = 8 m
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preliminary

impedance of section between bc1 and bc2
(imaginary part)

wavelength
@ entrance bc1

wavelength
@ entrance bc1



preliminary

gain G2 = impedance(BC1 to BC2) + BC2

300 keV @ 5 kA
100 keV @ 5 kA
50 keV @ 5kA

61024 −⋅=γσγ

6108 −⋅=γσγ

6104 −⋅=γσγgain

wavelength
@ entrance bc1



preliminary

6106 −⋅=γσ γ

6102 −⋅=γσ γ

6101 −⋅=γσ γ

gain G1

wavelength
@ entrance bc1

61024 −⋅=γσ γ

6108 −⋅=γσ γ

6104 −⋅=γσ γ

gain G2

wavelength
@ entrance bc1




