Gaussian Laser Mode (TEMOO)
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Interaction in Undulator (1 electron)
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Interaction in Undulator (1 electron)

~2

2 2
L <<z EX(X’ Y; Z): E.exp - (XO +d() ;(yo +d/) J

2 2
CE exp] - X006 | g - 2o yoéy)j
g g
2 2 / !
= E o] -2 o - 2(><o><o; Yo¥o) (, - zm)j

2 2 .
ZJPEX (x,y,2)dz=LE,, EXF{_ X0 ;zyo jsm;(x)

1+OiX2)

x =t Yoot g
o

! ! K ‘ + 4
(i o Yoto)= e Bt -5 eoda)




Spectrum
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Spatial Probability of Particles

origin = origin of laser beam
(in plane of focus)

rms width: o, =./B.& o, =\B,E
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Example 1: 0.1nC, perfect match

working point for q= 0.1nC
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(without uncorrelated initial spread)
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2.5 MeV
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0.1nC, perfect match

Example 1

Kb amplification for Igor’s working point
rms spread of compressed beam
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Example 1: 0.1nC, perfect match

red = particles blue = optical
0.5 Fle Edt Wew Insert Tools Desktop Window Help >
04 | | DESHS | R|AANDLL-|E|0E|aDO
03 10°
02
T
107 =
0.1 AN
: ( \
£ 0
- 10
-1 \ /
N _
-0.2 10 F--
-03
-0.4 107
-0.5
-05-04-03-02-01 0 01 02 03 04 05 o
Ximm
04 , 1
03 - 0.1
Py (4)-ms |HH(K) |
= 02+ — o 0.01
G(x) FG(kx)
01 - 1107
0 ' 110




offset of particle slice (correlated energy spread & r61)
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Example 2: 0.1nC, typical mismatch

working point for q= 0.1nC
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Example 2: 0.1nC, typical mismatch
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Example 2: 0.1nC, typical mismatch + offset
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Example 3: 0.1nC, much more vertical offset

working point for q= 0.1nC
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Example 3: 0.1nC, much more vertical offset
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Example 3: 0.1nC, much more vertical offset
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Conclusion

electron/photon beam matching in laser heater for low charge operation
needs care:

spectrum and damping is critical
small emittance - compromise between electron optics (beta function)
and photon optics (focus & Rayleigh length)

good results for perfect matching even with some offset
mismatch g;/g=1.5 causes high uB-amplification between BC1 and BC2

electron/photon beam without matching + vertical offset
Improves situation:

spectrum & damping for optimized (!) parameter set has been shown
geometrical tolerances less critical, week effect of horizontal offset
LH-amplitude requirement can be fulfilled
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large vertical offset — 2 parameter problem
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