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Simulation results (laser spot size of 150 um)

l. Booster gradient = 14 MV/m « Gun gradient = 60 MV/m
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Phase space reconstruction (iaser spot size of 150 ym)
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Simulation results (laser spot size of 150 um)

Il. Booster gradient = 15 MV/m « Gun gradient = 60 MV/m

* Gun phase = 1.7 deg.
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Phase space reconstruction (iaser spot size of 150 ym)

[ MENT, Reconstructed |
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Simulation results (laser spot size of 150 um)

lll. Booster gradient = 16 MV/m « Gun gradient = 60 MV/m
* Gun phase = 1.6 deg.
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Phase space reconstruction (iaser spot size of 150 ym)
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Simulation results (laser spot size of 150 um)

IV. Booster gradient = 18 MV/m « Gun gradient = 60 MV/m

* Gun phase = 1.6 deg.
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Phase space reconstruction (iaser spot size of 150 ym)
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DiffiCU'ty (laser spot size of 150 uym)

Phase charge over emittance ( at EMSY 1)
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Difficulty (laser spot size of 150 pm)

Particles in the head and tail ?7??
Ex: Booster gradient = 16 MV/m (Ek = 20.09 MeV)
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Emittance optimization

Laser spot size VS emittance ( gun phase =0 deg., Ek = 28.54 MeV)
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Emittance VS Booster gradient

Laser XY rms spot = 0.180 mm

normallzed emittacnce at EMSY | as a function of beam energy
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Laser XY rms spot =0.180 mm

emlittance along heamline untll 10.00 m
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Simulation results (laser spot size of 180 um)

l. Booster gradient = 15 MV/m « Gun gradient = 60 MV/m
* Gun phase = 1.5 deg.

<E « Booster gradient = 15 MV/m
- * Booster phase = 0.0 deg
10f « Ek = 19.22 MeV
£ «Bz=-0.2236 T
- * &4y @ EMSY | =0.1819 mm mmrad
0
5
ABymax = 31.7 % , ABymax = 41.8 %
= FEEEE]  fsira § designed 45 deg) e
BE ! Wenyioieds ! ey A gt
Eﬂ ; sk RMS y 007706 os b RMSy  .068323
15 ;-— 50
10 E— or ) 0 .
5 - asf s}
0 = , ) ) . , ,
; i 05 0 05 1 1 05 0 05 1
SE— : g g g g g g N
T E : 9 x 10keds 1 x 1.06e08
= 05 F 05 F
1.5
1 ;é- of 0t ¢
o g_ 5 . . . . . . . . 05F ey
033734 136 138 14 143 134 146 148 15 'iz.:,'[é : 1 1
Hm T 05 0 05 1 A 05 0 05 1

ASTRA : 3D space charge , include quadrupole field A, g



Phase space reconstruction (iaser spot size of 180 ym)
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Simulation results (laser spot size of 180 um)

Il. Booster gradient =16 MV/m .

15 o

°
10
°

el LLLLLLLLLUL DL T

25

20

15

10

|IIII|IHI|IIII|IIII|IIII

R N N U BN SR B RN BN B B
13.2 134 136 138 14 142 144 146 148 15

ASTRA : 3D space charge , include quadrupole field

Gun gradient = 60 MV/m
Gun phase = 1.5 deg.
Booster gradient = 16 MV/m
Booster phase = 0.0 deg
Ek = 20.09 MeV

Bz =-0.2236 T

* €xy @ EMSY | = 0.1832 mm mmrad
ABymax = 38.1 %, ABymax =49.1%

] sira @ designed 45 deg| ]
1 EaTe 1 146105
Maany 198506 Meany ..Tieds
RMSH  0.084) RMSH  BOTTIS
RMSy 000034 RMEy 07685
05 05
0F 0F
00 00
05 05 F
4 L 1 E 1 L L
-1 0.5 0 0.5 1 -1 -0.5 0 0.5 1
---------
= Eniries 200000 Eniries 200000
1 A LI7ed5 1 15865
Madny .2 8eded Meany 583005
RMS: 007571 RMSH 00903
009157 RS 0417
05 05
0r or
05 05 F
1 L K 1 L
-1 0.5 0 -1 -0.5 0 0.5 1
e LI



Phase space reconstruction (iaser spot size of 180 ym)

[ MENT, Reconstructed |
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Simulation results (laser spot size of 180 um)

lll. Booster gradient = 18 MV/m « Gun gradient = 60 MV/m

* Gun phase = 1.3 deg.

» Booster gradient = 18 MV/m
» Booster phase = 0.0 deg

* Ek = 21.83 MeV
*Bz=-0.2240T

* €xy @ EMSY | = 0.1855 mm mmrad
ABymax = 34.9 %, ABymax =36.9 %

i Bstra @ designed 45 dag|  IELIE
1 ¥ 25HE 1 A 1383ed5
Meany 1292605 Meany 757806
RMSY  BOBE LTR
AMS 108726 RS 0.0797
05 05
of o
0 R -‘.I 0
05 05 F
1 L 1 1 4 L 1 1
-1 4.5 0 0.5 1 -1 0.5 0 0.5 1
Feis 200060 ::;' —aw
1 Mean 22212005 % 1836005
Mean y .2.480-05 Maany 2751e08
RMS y 0.08324
. RuSy  ommiss
05
00
ok
15 F
_1 L 1 . 1 1
-1 4.5 0 0 0.5 1

ASTRA : 3D space charge , include quadrupole field >



Phase space reconstruction (iaser spot size of 180 ym)
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Simulation results (laser spot size of 180 um)

IV. Booster gradient = 20 MV/m « Gun gradient = 60 MV/m

* Gun phase = 1.4 deg.
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Phase space reconstruction (iaser spot size of 180 ym)

[ MENT, Reconstructed |
= 17 = 1p |. Booster gradient
E [ E [ =20 MV/m
0.5 N =05 ° Ek=23.58 MeV
I o [
oL ok ABymax =34.5%
: _ ABymax = 37.6 %
10( [
0.5 051
1: o 1:. L Aeg, =184 %
1 05 0 05 1 1 05 0 05 1
x[mm] x[mm]
phase space at first screen(ASTRA) phase space reconstruction
T T
E [ & =0255 e & =0327
=051 o SOS5[
of of Ag,=28.2%
[ 10 [
0.5 0.5
_1 [ PR | I P IR _1 -. PN [N TN TR T T NN T TN T T A TR TR T
4 05 0 05 1 4 05 0 05 1
y[mm] y[mm] ar 26, 2010 | Page 22



DiffiCU'ty (laser spot size of 180 uym)

 Phase charge over emittance (at EMSY 1)
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Conclusions and future works

Conclusions
- Minimum emittance at EMSY 1 for laser spot size of 150 um and 180 um is still in space charge
dominate regime

- Particles in the head and the tail of the bunch might cause difficulty in matching process ( need to
be investigated )

- Big halo in electron bunch on tomo screen contribute higher error in reconstructed phase space
In progress

- Adjust Q gradient systematically to find the best solution for laser spot size of 150 um and 180 um
cases

Future works

- try new matching configulations

- Influence of particles in the head and the tail of the bunch in matching process
- Match solution for minimum spot size case

- Different charge simulation

- Phase space reconstruction @ EMSY | if we have good solutions
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Difficulty

Emittance change in matching section and tomography module
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