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2D to 3D Smearing

Comparison of a 3D simulation compared to smearing methods when sampling x-plane:

3D Si
T ol Entries 26056
s Meanx 08133
[ Meany 1145
F . |sDevx 3418
[ “ 7 |StDevy 3617
s i
o
s
10—
ED 70
X{um]
Cartesian Smear Cylindrical Smear
- 3] -
T g Eniies 20000 T ol Enifies 20000
& F Meanx 07911 S F Meanx 001439
£ Meany 08241 F Meany 05042
F s iSdDevx 344 t StdDevx 2453
F *|sDevy 3418 StaDevy 2426
s .
o
s s
S R TR SRR gy L | | |
10 B3 0 5 10 ED E3 0 5 0
X [um] X fum




2D to 3D Smearing 1D Comparison

3D Sim vs 2D Sim: Transverse Position 3D Sim vs Smear: Transverse Position
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Space Charge with Cartesian Smear

Cartesian: x-xp out of nozzle: All KE (no SC) Cartesian: x-xp out of nozzle: All KE (SC)
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@ Presence of space charge seems to split x-xp phase space into two parts one higher

energy and one lower energy.
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with Cartesian Smear

Space charge x-xp phase space with KE cuts:

Cartesian: x-xp out of nozzle: KE < 5 MeV (SC) Cartesian: x-xp out of nozzle: KE > 5 MeV (SC)
E [ Ea E T H
9t = ‘s =
2 £ s
400~ 1400
L 1200
200~
[ o
500
[ 1600
~200[—
I 400
-400—
r 200
b b b e b b L G POV N RN SR FREY PR FEN SR A A
2 A5 4 05 0 05 1 15 2 2 15 4 05 0 05 1 15 2
x [mm] X [mm]

51




e with Cylindrical2pi Smear

Cylindrical2pi: x-xp out of nozzle: All KE (no SC) Cylindrical2pi: x-xp out of nozzle: All KE (SC)

Fpances

oo

raonc

a0

1oonc

000

oo

2000

_gooltt e b b beee b b Lo [ » NN RS RN F R R PN R NN
2 -5 -4 05 0 05 1 15 2 2 45 -1 05 0 05 1 15 2
X [mm] x[mm]

@ Seems like the normalised momentum increases by about a factor of 10 for both smearing
methods.

@ But the cylindrical smearing method has about 2 times greater normalised momentum both with

and without space charge.
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Space Charge with Cylindrical2pi Smear

Space charge x-xp phase space with KE cuts:

Cylindrical2pi: x-xp out of nozzle: KE<5 MeV (SC) Cylindrical2pi: x-xp out of nozzle: KE>5 MeV (SC)
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Evolution of SC Distributions
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