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2BC (rf-rf-bc-rf-be-rf)
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tuned: E1’, E2’, r565¢2, parameter: r565¢7, -2

inverse tolerance noise: | /A

40

2200
2700
2600
30
2700 2800

L2

20

deg

10

] rs
&0 Qi 100 110 120 &0 Qi 100 110 120
BC1 /
Iye  /mMm
1000 T T T T o T T T T
noise
I JA
200 - rms’ ]
600 |- .' . -
400 W —
"o
20 - ¢ -
| | | | | | invlerseltolerlance
0 0 00 1000 1500 2000 2500 3000 3500 4000 4500 5000




const.: (E1), E2, E2”, E2, r56%", (C1), C1*C2
tuned: E1’, E2’, r565¢2, parameter: r565¢7, -2
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laser heater

Suppression of Microbunching Instability in the Linac Coherent

SLAC-PUB-10334

Light Source”

Z. Huang, M. Borland, P. Emma, J. Wu, C. Limborg, G. Stupakov, J. Welch

TABLE II: Main parameters for the LCLS laser heater.

rms local energy spread

2
Ty TC

Parameter Symbol Value
electron energy yome? 135 MeV
average beta function Bz.y 10 m
transverse rms beam size Oy
undulator period Au 0.05 m
undulator field B 033 T
undulator parameter K 1.56
undulator length L, 0.5 m

laser wavelength AL 800 nm
laser rms spot size o, 1.5 mm (175 pm)
laser peak power Pr 37 MW (1.2 MW)
Rayleigh range ZR 44 m (0.6 m)

maximum energy modulation Avz(0)me? 55 keV (80 keV)

40 keV

800-nm laser

1 10 cm i“— i«z’. 50 ecm _‘>i
|

= ~120 cm

1% energy offset «<» transv. rms beam size
overlap of electron and laser beam !!!
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compression with BC1 and BC2
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dogleg + 2BC (rf-dog-rf-rf-bc-rf-bc-rf)

compression with Dog (t566=1m),BC1, BC2
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n3BC (rf-bc-rf-rf-bc-rf-bc-rf)

compression with Dog (t566=1m),BC1, BC2
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3BC (rf-rf-bc-rf-rf-bc-rf-be-rf)

const.: E0=130MeV, EO”, EO”",(E1), E2, E2”, E2", r56°°!, C0=1.5,(C1), C1*C2
tuned: E1’, E2’, r565¢2, parameter: r565¢7, ¢-2
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compression with BC1 ... BC3

I !
(13x10F  -003 a5 ) 1697 (o0
0.478 —176.141
- g _ oy 1
BC_51 5310 009 62965517 I-f( | agzsis I{< - Enel = 13 % 10%
L &Y de
L2x10° -0045018 100 53 60 g T
3 10
1523 % 10 \ J
. |/ 0s7l 0 ) S 4
\0.248 26 ) Z(BC1to BC2) is scaled with (500MeV | E_BC1)**2
(0416 1) (004 1) Z(BC2to is scaled with (2000MeV | E_BC2)**2
Imax1 = 30 MV = | o5 1 degl = | — | ( - ) ( -8C3)
W =1/ o =1/ 7 Y
(0N (zsasx 1078
Imax? = 72542 Ap2 = —0025 F1oeE =10 Foi0l =10 T_Sl(BC_Sl)-| E = ‘ ‘ Trms = 95371
= | deg2 = | | VPrms 4\~ 7 10t )
L0583 1 ) w0os2 1 )
Imax3 = 500.046 Ae3 = —0016
S0and —1 0 Sooda 10 name = "H\My Documentsidohlus\cad\ X FEL\Laser_Heater\LH_spec_10000.dat"
Tmazxd = 5000 fed = 4802 % 1073 = |\—n_32 1 ,J degd = |\—n.053 -1 ;|
Ened l 55 4
Ae4BC_S13 (004 1) (0356 —1) =175x10 D5 s
7 — s V4 = | | degd = | | oot o C4 = 0sa117
TN N 1R NV B 0294 1 )
E.. =1x1* CtotE,. . = 1x10f
{on79 -1 70394 10 bt L1t
5= | | deg5=| |
742 1 \—0502 —1 ) L0t
min(stacki{am, ph)) = 8.477 % 107 % min(am) = 3836 x 10° % min(ph) = 3477 x 1074
6000 ,
110
5000
A
4000 i
100 : .
| II | | l\
= i1 L R (B 1A
Iy 3000 [ | \
F_pal_s's, set™! A |
2000 10 Iil( ‘I 0
Ili! lll S | I o hY
ERRSE fiEIES oA -
SIS E A ="
1000
! L \.“k




rollover compression
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