XFEL double BC, p-bunching

optics between BC1 and BC2

Q1,Q2,Q3 Q4,Q5,Q6
|/H\| mn n I/H\I
It Il
D1.D2.D3 D4 D5.D6.D7

D1 0.761m

Q1L 0.100m k=45340
D2 0.300 m

Q2 0.100m k=-6.8347
D3 0.300 m

Q3 0100m k= 25442
D4 20.100 m

Q4 0.050m k=-37623
D5 0.600 m

Q5 0.100m k=52225
D6 0.600 m

Q6 0.100m k=-6.9480
D7 0.200 m



Gaussian bunch, initial density modulation (1%)
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gain in double bc, (initial density modulation)
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integral equation not justified: overtaking length in BC1 long compared to magnets !
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Gaussian bunch, initial density modulation (1%)

R i
A = 700um

“entratice

S

20
c*t fusec

',
Fad
i,
......-..__....:-'---':'-"-

gain=7

50



Initial energy modulation

entrance:

A(S)
E(s)/E,=a-s+b-cos(27zs/A)

exit (no CSR):

S=s+1I, ? =s(l+r.a)+rb-cos(2zrs/A)
0
1jc

1) = A A(C3)

~ 21 .
=== ~CA(Cs)- (1+ r,,bC ——-sin(2x s//I)J
005 ]/C—r%bzf-sin(ms//l) \ 4

density modulation at exit

double BC: C =100, r,, ~-105mm, E,=511MeV

e.g: A=500um, b=008V

— M =13%

0



Gaussian bunch + initial energy modulation
with CSR
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Gaussian bunch, initial energy modulation (~350 eV)

blue: after bel x5; green: after be2
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projected <

XFEL double BC (compression factor = 100)

exit of BC1, initial density modulation exit of BC2
de vz long
5 £ de vs long
1-10 | | 1-10° — ,
s -
5-10 st .
WO
& g
* ok — " n _
Ed " L
& B
-t L _
5-10 -5.40"
-110° . L ' -1100 L :
=400 =200 0 200 400 v 0 50
long / um leng/ um
delta_de vs long delta_de vz long
300 T T | 2000 T T
] ] -
5 ok i s
= by
[ ] =2
=] & -2000 [~
& —500 - - &
£ )
i H ~4000 [
- =)
5~ 1000 [ - g
o] H -6000
=1500 ' : . -g000 —1 : :
=400 =200 0 200 400 =50 0 50

hor / um hor fum



dEE * 107

-1-10*
-2.10*
-3-10%
-4-10*
-5.10*

-6-10*

de s long

-6l

=50

=40

—30

—20

-10

0
long fum

@l



dE/ED of reference particle
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longitudinal force to reference particle (\V/m)
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usual (linear motion) SC model:

Lorentz transformation
all particles parallel

(of Green’s function)




