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BC-chicane with collimator in bypass 

→ BC-chicane with (resistive) wake in bypass
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vertical correlation and emittance
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rms wake

2

1 1 36 1 1
1,

1 rms
y y y y

rms

w
r

y
ε ε β γ

 
= +   

 
ɶ

( ) ( )0
mC

m

e
w qW C zσ=

E

( ) ( )W zσ

( )mC
rms rms

e
ww w qW σ= =

E

,q E

is the longitudinal wake potential for a 

bunch with given shape, f.i. a Gaussian 
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50 Z R≈ ≈ Ω

Dave’s Wakes

collimator in BC0

a = 1.3 cm

b = 4 cm

c= 40 cm

σ= 2mm

a c b y= ∆

collimator only

a = 1.3 cm

b = c= 4 cm

σ= 2mm

wakes are similar and (in very rough estimation) resistive
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Igor’s Wakes
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Igor’s Wakes

optical model
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XFEL Bunch Compressors
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Summary/Conclusion

simple wake model for collimator: discrete, offset-independent longitudinal kick

→ analytic equation for transverse emittance growth

growth depends on 36
1,

rms

rms

w
r

y

estimation of the rms-wake with Echo and optical model

the particle beam in BC0 and BC1 is very wide, therefore the collimator opening is 

wide and wake effects are nearly negligible

the growth of projected emittance in BC2 is 3-9 %

free space CSR fields for compressed bunches are much stronger; effects have been 

estimated earlier; see s2e-simulations on beam-dynamics home page

an improved model for s2e-simualtions should be prepared: we need the Taylor-

coefficients of the wake function to consider offset-dependent longitudinal and 

transverse kicks (in Xtrack or Ocelot)


