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TTF2 Undulator layout

4_':]'.'.f’il'l'l_....Il 4.45 m - .II
Undulator segment 4.45 m/163.5 periods, undulator period: 27.3 mm

‘ Focusing I Defocusing quadrupole 37 T/m with optical length 82 mm

I Diagnostic block 327 mm

Total effective (magnetic) undulator length: 26.78 m (6 segments)
Total geometrical length: 31.16 m

Doublet period: 5.17 m
Separation between quadrupole centroids in doublet: 385 mm



parameters

name symbol | unit value
energy Y 886
energy spread o, 0.47
emmitance x © mm-mrad 24

gy 1.14
bunch charge Q nC 1
peak current lp KA 1.3
undulator period Ay cm 2.73
undulator parameter | a, 0.896
quadrupole length Lq cm 12.716
quadrupole gradient g; T/m _190.'16
section length Leect 4.45+0.75=5.2
total length Liotal 31.2
beta function (waist) E; m 223




Parameters of the FEL theory

A= 2’17“2 (1+a])=31.348¢[nm]
Tw, 270’
z, = /10 == =164 [m]
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Parameters of the FEL theory
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Gain length”

L, =L, (1+8) =0.767 [m]

Optimal beta-function

Pop = 0.6 [m]

Saturation length

L, =10+20L , =8+15[m]

" E.L.Saldin et al./Optics Communications 235 (2004) 415-420
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Genesis (SASE, N=170)
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Probability distribution of energy in the radiation pulse (Genesis, N=170)

Energy distribution at 9.9372m Energy distribution at 20.0928m
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170)

Power in the pulse at 20.0928m

FWHM =52 fs
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Spectrum of the radiation (Genesis, N

frequency content at 20.0928m
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SSY* Genesis
Energy, MeV 450 454
Bunch charge, nC 0.5-1 1
Current, kA 1.3-2.2 1.3
Emmitance,mm-mrad 1.5-3.5 2.4/1.4
Saturation length 18-22 ~25
Energy in the rad. pulse 50-150 ~60
Radiation pulse duration, fs 15-50 60
Radiation peak power, GW 2-4 3.8
Spectrum width, % 0.8 0.7

SSY*- E.L.Saldin et al, TESLA FEL 2004-06




Genesis FAST (E.L.Saldin et al., DESY 05-239)
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Genesis FAST (E.L.Saldin et al., DESY 05-239)
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Genesis FAST (E.L.Saldin et al., DESY 05-239)
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FAST (E.L.Saldin et al., DESY 05-239)

Energy distribution at 9.9372m
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Genesis

Power in the pulse at 20.0928m
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FAST (E.L.Saldin et al., DESY 05-239)
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Genesis FAST (E.L.Saldin et al., DESY 05-239)
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Genesis accuracy check
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Conclusions

1. The pulse energy 1s smaller by factor 2 compared to FAST
simulations

2. The possible reasons:
- higher energy chirp,
- smaller width of the current pulse
- including of intersections in the lattice

3. Other statistical properties are in good agreement

4. The impact of wakefields?
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