
CSR gain calculations

benchmark BC
500 MeV, gaussian bunch, no modulation (convergence test)
500 MeV, λ = 200 µm, green’s & projected
5 GeV, λ = 100 µm, green’s & projected
gain curves: 500 MeV, 5 GeV, projected & integral equation

δE/E = 2E-4
δE = 50 keV @ 500 A  (5 keV @ 50 A)

XFEL double BC
E=511 MeV, δE = 5 keV, 50 A → 1 kA → 5 kA
gain curve



benchmark example



gaussian bunch, q = 1nC, εin = 10-9 m
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no uncorrelated energy spread @ entrance
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slice at entrance → @ exit
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BM 500 MeV, µ-bunching
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50000 sub-bunches flat top, δE(s) : linear compression (×10)
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projected method:
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filtered projected method:
(µ-bunch instab.)

band pass filter for µ-modulation
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some numerical problems:
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a) correct integration of transients:

b) sub-bunch length:
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c) uncorrelated energy spread:
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d) sub-bunch width: 3 2
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BM 500 MeV, µ-bunching
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BM 5 GeV, µ-bunching
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gain ≈ 1.22



BM 500 MeV/5 GeV, µ-bunching
projected method, integral equation
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BM 500 MeV/5 GeV, µ-bunching
integral equation
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XFEL double BC, µ-bunching

BC 1 BC 2
compression: C = 100 = 20 × 5
current: 50 A → 5 kA
emittance: 10-9 m
uncorrelated energy spread: δe = 5 keV
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