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PRA 1A Codes -

Horizon 2020

ALaDyn Architect

ful PIC Code ) Hybrid Code ()

bunch and background bunch as PIC
treated with macro-particles background as a fluid
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Horizon 2020

PRAIA Architect hybrid approach gh

“#Bunch(es) are treated

#background plasma as a
“rsystematic scan in no-time
“rcylindrical symmetry assumed

#no-Quasi Static
Approximation
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Background as
a fluid Kinetic: PIC like

Hamburg



PRA A

Start-to-end

Horizon 2020
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R. Pompili, et al. “Applied
Physics Letters, vol. 110, no.
10, p. 104101, Mar. 2017.
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transverse bunch rms-size, o, (um)
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Horizon 2020

Physical requirement:
» longitudinal matching
b transverse matching
» low emittance at entrance
» low energy spread

Driver

TRAILING
BUNCH
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PRA A B

Horizon 2020

T-step from photo-cathode

T-Step :: Geometry T-Step :: hist
T —
# We need a triangular shape g
# Very close to the ideal condition h% 1.75]
o
# Triangular bunch are feasible —=
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Horizon 2020
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PRA A Architect sims

Architect :: entry
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Horizon 2020

Bunch Parameters

Driver
Q (pc) 200
ox (um) 4
oy (pm) 4
oz (um) 50
gx (um) 3
gy (um) 3
oE (%) 0.1
Trailing
Bunch
Q (pe) 29
gx (um) 0.73
ay (pm) 1.3
oz (um) 3.5
ex (um) 0.4
gy (um) 0.4
oE (%) 0.06
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PRA A Architect sims e

Horizon 2020

Architect :: exit Bunch Parameters
Driver
Mpci/101° Dxives End-Capillary
40 6 Q (po) 200 195
ox (um) 4 7
oy (pm) 4 7
20 4 oz (um) 50 47
£X (um) 3 49
0 gy (um) 3 4.9
: oF (%) 0.1 16
O ( . ‘ np/10'® Trailing Trailing
7 Bunch Bunch
End-Capillary
-20 1 Q (pe) 29 29
oX (um) 0.73 1.2
oy (um) 1.3 1.18
-40 T T T T 0 9z (}lm) 3.5 3.3
-100 0 100 200 £x (um) 0.4 0.48
E=Z-ct [um] gy (um) 0.4 0.81
oE (%) 0.06 0.73

A. Marocchino Hamburg
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Horizon 2020

Architect :: exit Beam Loading
Npci/1016
40 6 !
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201 Weakly non-linear —
& -0.5 1
0 >
o -1
0 1 . —~
' ‘ no/10176 ‘j’ 1.5 Almost flat
WIS profile
Sat -2.5 preserve energy spread
-3
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« === jdeal ~best- ramp 0.5 cm
e threshold ramp 1 cm
~=2 ¢cm ramp :: too long
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PRA A Architect sims

Bunch integrated parameters
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# Emittance growth very slowly

# The energy spread is the most
critical parameter
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PRA 1A Architect sims E

Horizon 2020

Bunch integrated parameters

10004 # The energy growth is very stable
900 - : ..

n # Driver :: 500 MeV -Rigid-
>
= 800 - ‘ .
5 # Driver :: lose little energy (Stable
& 700 - bubble)
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Triangular
- Blowout Regime

Ramp

F. Massimo, A. Marocchino, et al. Nuclear
Inst. and Methods in Physics Research, A,
vol. 740, no. C, pp. 242-245, Mar. 2014.



