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Simulation results with uniform beam distribution( 100 pC)

> At each laser beam size, take the solenoid scan for minimum emittance
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beam size and 2D emittance for 100pC,
gun and booster on the MMMG phase,EMSY1
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For BSA>=0.8 mm, the
minimum emittance effected
by laser beam size from
simulation are consistent with
measurement

for BSA =0.6mm, 0.7mm,
simulation result is quite
different from measurement.
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Laser beam size on VC2 (for 100 pC)

BSA 0.6 mm BSA 0.9 mm BSA1.2mm
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The process for add halo to input beam distribution to

ASTRA (from Carlos Hernandez-Garcia & Mikhail Krasilnikov ,14.04.2015 PPS Seminar )

Radial laser distribution from VC2 measurements
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Uniform and core+halo beam distribution for ASTRA input

BSA=0.6 mm BSA=0.9 mm BSA=1.2 mm

On VC2
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Results for 100 pC

measured emittance —&— simulated emittance_with uni —ll=— simu_emittance_with halo

measured beam size = A= simulated beam size_with uni = &= simu_beam size with halo
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Phase space compared for BSA = 0.6 mm, 100pC

simulated trace space
Uniform distribution
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Measured trace space

Measurement: Exy_sta= 0.604 mm mrad
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Particle distribution for BSA = 0.6 mm, 100pC

simulated with uniform distribution
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simulated phase space
Uniform distribution

Simulation: Exy_sim=0.402 mmmrad
trace space x—px/<pz>
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Phase space compared for BSA = 0.9 mm, 100pC

Measured phase space

Measurement: Exy_sta=0.458 mmmrad
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Particle distribution for BSA = 0.9 mm, 100pC

simulated with uniform distribution
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Results for 500 pC

Beam size and 2D emittance for 500 pC, gun and booster at MMMG
phase,EMSY1
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Phase space compared for BSA = 1.4 mm, 500pC

simulated phase space simulated phase space Measured phase space
Un|f0rm d|Str|bUt|On W|th C0re+ha|0 Measurement: Exy_sta=0.819mmmrad
Simulation: Exy_sim=0.893mm mrad Simulation: Exy_sim= 1.14mmmrad
trace space x-—pxf<pz>
g trace space X---px/<pz>

09

0.8 09

0.7 08

06 B 07

05 é 06

04 B 05

03 %" 04

02 N 03

0.1 02

0.1

0.8 09

08 08

0.7 07

06 =

05 E 06

04 & 04

03 E 04

02 03

01 02

o1 08 -06 o4 02 o oz o|.4 0.6 o.ls
.05 0 05 S vamml
beaﬁwménﬂzwe Xx- y :3;;

09

z-:

07 0:7

06 06

05 05

04 04

03 03

0.2 02

04 04 |

¥ [mm]
beam size at EMSY1 beam size at EMSY1 Measurement beam size at EMSY1
Xrms= 0.355mm, yrms= 0.355mm Xrms=0.495mm, yrms=0.495mm Xrms=0.347mm yrms=0.358 .
)
Quantang Zhao| PITZ physics Seminar| 07.05.2015 | Page 12 DE

\



Particle distribution for BSA = 1.4 mm, 500pC

simulated with uniform distribution
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» For low charge 100 pC, the simulated emittance results with
core+halo input distribution are more closer to the measured
results than with uniform input distribution simulation, especially
for small BSA.

» For large charge 500 pC, the simulated emittance results with
core+halo beam distribution are much larger than measured and
with uniform distribution simulation results.

» Compared with uniform beam distribution simulation, the halo
makes the beam particle distribution large.

?charge ratio of halo to core seems too large, put too much charge
in halo area for large bunch charge.

* The simulation for 1 nC will be taken after the emittance

measurement.
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