L-bunch stability

CSR stability: see s2e-meeting march 2005; Erms = 5keV @ 50A —» G <~ 8
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e.g.: TTF2 s2e simulation
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e.g.: old XFEL simulation 3&{.

Aol . -
Start-to-End Simulations

TTF1, TTF2 and XFEL
*TTH

+ Start-to-End Simulations of SASE FEL at the TESL.A Test Facilitv, Phase 1.

*TTF2

* Optimized version (6.4 nm. 1GeV)

xFEI_ SZE Files « Operation wihout 3.9 GHz cavity : Case (.5 nC. 4 ps sigina, magnetic compression
Gase 20 ps laser flat top, with 3.9 GHz cavity. double chicane, 20 Ge¥ * Operation without 3.9 GHz cavity : Case 1.0 nC., 4 ps sigma. velocity bunchin
(Y. Kim Optimization] * Operation without 3.9 GHz cavity : Case 1.0 nC, 20 ps flat top. velocity bunching
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INJECTOR (UP TO Z=12.00 M, between the 7™ and 8% cavity inside ACC1) « ESFRI XFEL workshop, October 2003 (20.0 GeV, double chicane, 5 kA)
« Input Files for ASTRA: aperture, solenoids, rf gun, 9-cell structure, half module so rms of momentum (for slices), curr*const

« Input Files for Poisson and Superfish : solenoids, if gun, 9-cell structure
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SC Gain in XFEL

theory:

Longitudinal Space Charge Driven
Microbunching Instability in TTF2 Linac

E. Saldin, E. Schneidmiller, M. Yurkov

/ S2E Workshop, Zeuthen, August 18, 2003 /

density modulation — energy modulation:

m,c® Z,

Impedance

| = 1,(1+ p, coskz)

0/

energy modulation — density modulation:
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modulation gain:
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SC impedance:
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l,, Ko, = modified Bessel functions

— Gaussian beam in pipe



Gl = impedance(before BC1) + BC1

averaged f function

4 XFEL Bunch Compressor - 28.03.05
. 70, Unixversion851/13 30/03/05 10.57.22 ¢  _
B B By D. . B
63. 91 ; )
o SRR : - 0.7 o
56. 41 i
| . B
w0l 0.6
42 10 - 0.5
{1 I
3541 | L 0.4
B=28 -
28. - - 0.3
21. 4| i
| - 0.2
14. 3 : L
7.4 1 B j 0.1
00 11 ?—" N IS JE— 0.0
0.0i 50. | 100. 150. 200. 250. 300. 350. 400.
:5 50 m ;: s (m)
[

8/ poc = 0.00000
|

I
Table nathe = TWISS
| |



preliminary
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Fig. 1. The LSC impedance in ACCL (numerical simulations)



preliminary

gain G1 = impedance(before BC1) + BC1
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preliminary

G2 = Iimpedance(BClto 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°m
pipe radius =39 mm



averaged [ function

XFEL Bunch
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preliminary

impedance of section between bcl and bc2
(imaginary part)
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preliminary

gain G2 = impedance(BC1 to BC2) + BC2

C2 =3 v = 4292 % 10°
I0 = 1x10° 56 2 = 17.874-mm
0 Xn 1 G";fﬂ_
G2 = 2k 56 02— = 47 -exp —-| C2 ke 156_2-—
v-la Z0 2\ Y
1107 -
gain i & =10
R
/ 3
]'I:II:I I/ |'I ] An—l—\x“'
j’ JI' Tq /I’l —$ JI-ll \'\
! ! 7
o II ff Y
" ! f N, 300 keV @ 5 kA
LT : . . - 100 keV @ 5 kA
] | 50 keV @ 5kA
G4y | I T s S
[ I I, /7 =24-10
| |
1 f ; ! [
j' | \‘\
|
IBIE 001 01 1 10
0 oy L wavelength
R @ entrance bcl



preliminary
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