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Trickle Heating Z. Huang et. al
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slice at z, — distribution after LH
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3D Impedance

generalization (on axis):

E, (ko) = % j dxdydzx o(x, y, Z)e—ikozKo(%j

!

_[dxdxdydydzda'x (Xx AR Z) -ikoz ¢ (korj

E, (ky) = y

2776‘01/2

integration for (nominal) Gaussian transverse phase space:
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Trickle Heating
induced energy modulation:
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O = m_f E, (k; )dz
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with L =Idzxz—€eXp(_ﬁ(koRsan)2)ﬁ
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[ typical beta function

o? =0o,0, (round beam)

rms energy spread with trickle heating:

05 =02 +05(3,(3,)) +20,5c(6, (3)
with J,(3,)=./s, J,

s; =1 shape factor (electron/photon beam size)

0 5 uncorr. spread before heater



Trickle Heating Il

for: 05, <<Oy

s =+ A +(BJ,(Ca,)) with A=0.5s,

5o 2V2 Ly 1
Koy €6 14

C =/ KRy

R,=39mm (last two magnets of chicane)

exp(— 3 (ko Res 50 )2 )

example LCLS:

A, =758 nm

|, =37A

ye=0.4um

my)c’ =135MeV - A=0.331

L, =0.81m for S=5m B=27300" (to spectrometer)

s; =0.662 C = 2.6310* %%



Example LCLS
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Comparison XFEL, LCLS

XFEL (1nC)
R, =2.3mm

A, =1047 nm

|, =50A
ye=1.0um
my)c® =130 MeV
L, =0.48m

s; =05

A=0.25
B=1.2910™"

C =0.99010"

LCLS
R, =3.9mm
A, =758 nm
|, =37A
ye =0.4um
my)c” =135MeV
L, =0.81m for B
s, =0.662

A=0.331
B=273010"

C =2.63010*

5m

0, =A% +(B,(CS,))
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XFEL 1nC, A =1047 nm, 800nm, 523nm
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Simplified

2 2 2
o, _ J(ca)) BC
s | = a+| BN | < A1+ o -
(50] ( 5 2JA for  Co, <=1

enhancement factor:

BC 2
F=———= -1
A ei(p( 2(k0RI>6060) )/
~
weak

... See summary
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XFEL (1nC)

R.(z)= \/,BZ(COSM +a,siny)
R.LZ(Z) = Msimﬂ

R.(z)=0 - cosy +a,sinyw =0
RZ)=0 - (x@)=eRy,(R,-a,R,) — SNy -a,cosy =0

therefore: 90 deg phase shift between both conditions
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Summary

enhancement factor

wavelength / nm

charge / nC

XFEL

523.5 801 1047

0.02
0.1
0.25
0.5
1

0.214
0.383
0.517
0.634
0.728

0.265
0.486
0.679
0.862
1.058

0.317
0.554
0.782
1.007

1.272

for 10qg, €04q,

LCLS
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