methods: ¢ tracking with 3D SC fields
» tracking with periodic 3D SC fields

real shot noise (one macro particle per electron)
no CSR effects, no wakes

bunches: ¢ 5.8A, g,~0.2 um, o, =450 eV
e 18A, &~=0.5um, oy~ 1 keV
1) laser heater off (but with LH chicane)

2) increased initial (gaussian) energy spread; LH is still off

3) increase energy with LH
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“5.8 A beam”

beam parameters:
inital beam current 5.8A;
normalized emittance after A1 0.188 pm (in both planes);
initial energy 6.65 MeV;
initial beamline coordinate 3.3 m;
uncorrelated energy spread 450 eV, gaussian;

bunch is generated by random generator; horizontal, vertical and longitu-
dinal phase spaces are decoupled; the initial beam is round, all transverse
density functions are gaussian; twiss parameters a, = a, and 3, = 3, are
chosen according to a Astra simulation; the emittances are chosen c, = ¢,

to obtain a normalized emittance of about 0.2 pm after Al;

the chirp of A1 is chosen for an compression Cp = 3.5 after bunch compressor

BCO;
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dispersive things and compression:
r56LH/mm—4.7
r56DOGLEG/mm=30.8
r56BC0/ mm=>54.2
r56BC1/mm—>51.7;
beam current after BCO is 20.3A;
beam current after BC1 is 162A;
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lowest wavelength is defined by
period length of simulation!!!



current (A) | rms noise (A) | og (eV)
before LH 5.8 0.030 560
after LH 6.0 0.063 580
before DOGLEG 6.0 0.024 1340
after DOGLEG 8.1 0.89 2530
before BC0 8.1 0.85 4060
after BCO 20.3 1.05 10350
before BC1 20.6 0.50 22170
after BC1 172 18.8 190E3

energy spread is always increased
current noise is increased in dispersive sections
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scan: initial energy spread (gaussian!)
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“18 A beam”

a szenario that is closer to the present XFEL operation:
inital beam current 18A;

normalized emittance after Al is 0.5 pm;

uncorrelated energy spread is 1000 eV, gaussian;

all other parameters are chosen as before;

normalized emittance
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scan: initial energy spread (gaussian!)
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after BC1 for aED=1 000 eV
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working points for “5.8 A beam” — 4 keV
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Gaussian (0) and LH working points (1-6)
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working points for
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working points for “18 A beam” — 9 keV
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Gaussian (0) and LH working points (1-6)
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strong uB effects for 5.8 A beam — energy spread for 5 kA > 4.5 MeV
(with LH!)

moderate effects for 18 A beam — energy spread for 5 kA > 2 MeV
(with LH)

reduction by LH less than 50%
for optimal settings (heating + working point)

large contribution from DOGLEG even without self effects
(see next slides)

further Investigation for BC2, collimator, ...
needs a different method (less macro particles)
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SC in DOGLEG off! SCin DOGLEG on
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