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Occurence

Varying Initial Temperature of Foil

Proton KE Histogram: Time = 998+ 10 [fs]

Proton 6,-PDF: Time = 998+ 10 [fs]

Proton X-PDF: Time = 998+ 10 [fs]

10 . 3 . 3 0
o ppae 28 e eyt -5k -  ppeezaremes eaye 10 (1-5ka0) H
" o8 emcSsany=10 Ttk 5 —— s wn £ ooof
o e 8 e ene10 (12000 &
- 128085 03=10 (T=ke) orzr ey ) 008
e — - 007E
A e — o~ N
1o 0.08F
o008
10 | 005
wh 008 IBR} 0.04f-
0.03f-
1L 0.04f
0.02(
L o02f- ——— -’
10 00E ===\
102 LU ol Lo L o | | | | | LA
5 10 15 20 25 30 3 40 45 80 60 40 -20 0 20 40 60 80 100 30 20 <10 0 10 20 30 40
KE [MeV] 8., [Degree] X [um]
Proton Z-PDF: Time = 998+ 10 [fs] Proton PX-PDF: Time = 998+ 10 [fs] Proton PZ-PDF: Time = 998+ 10 [fs]
o s 30
o128 0w 010 T Ha H = H o120 0w 0310 T
0455 e ppee 12808 rsya10 (Ta10keY] £ e opoe2BresceS resya1D (TaiOkeY) S ot8f —— opant2805xcE o8y-10 (T=1OkeV)
R &8 025 JE S § R vy
04E  ppae 128 om0 (T At) et ey-10 T i0) 018 —— ppaet28ronce ey 10 Tk
03sE 128005 03=10 T=2keV) —— etz ) 01af [ o)
128085 0-10 1150401 02f- 12816005 10310 115050V o128 085 0y-10 1150401
0sf- 012
025(- 015 0af-
02 0.08f
o
015 0.08f
|
01 0.04f
005 \
005 0.02f \
oF Lot L] . o Lol Lo L
0 20 s 40 50 ‘s 70 &0 Q0505 0 s 10 15 20 020 % 40 50 60

70 s
PZ[MeV]




Comparison of 3D Smearing

No scaling of momentum.
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Figure: Dirty beam evolution doesn’t appear to differ greatly.

(Beamline missing some collimators. There are reasons for and against each of the three
smearing methods.)
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Acceptance Values from Jaroslaw

Here you have parameters of the beam line from the original design of LhARA:
@ Half total beam size at 10cm from the target: 2.6mm,
@ Half total angular spread of the beam at 10cm from the target 4mrad,
@ Beam line acceptance 1.64 x 107® Pi.m.rad (taken as 4 Gaussians) .

Where is the collimator positioned relative to target?

Differential
Laser pump port

Target

| I—

vacuum
vessel \ |

Figure 6: Schematic diagram of the interface between the laser target and the first Gabor lens. The laser
vacuum vessel (dark blue) is connected to the lens vacuum vessel (light blue) with two flanges shown. The
differential pump port is re-entrant into the laser vacuum volume with Scm closest approach to the target.
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BDSIM Twiss Optics Fitting

For a Cylindrical 2pi beam, with a 2mm collimator with a KE cut for 14.7 < KE < 15.3 at
10 cm after target (after collimator):

@ [x = 0.0538 [m]

@ 3, =0.0519 [m]

@ ay = —0.540

@ ay =-0.514

@ Geometric ex = 9.31 x 1078 [x m mrad]

@ Geometric e, = 9.64 x 1078 [x m mrad]
Probably will end up changing...
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Phase space at entry to first Gabor lens (x-xp)

x-xp phase space for cylindrical 2pi

Cyl2pi: x-xp at entry to First GL: All KE

smear:

Cyl2pi: x-xp at entry to First GL: KE < 5 [Mev]

Cyt2pi: xxp at entry to First GL: 5 < KE < 10 [MeV]
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Phase space at entry to first Gabor lens (y-yp)

y-yp phase space for cylindrical 2pi smear:

Cyl2pi: y-yp at entry to First GL: All KE

Cyl2pi: y-yp at entry to First GL: KE < 5 [Mev]

Cyl2pi: y-yp at entry 1o First GL: 5 < KE < 10 [MeV]
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Smilei 2D: x-px and z-pz

Smilei 2D: x-px: All KE Smilei 2D: x-px: KE < 5 [MeV] Smilei 2D: x-px: 5 < KE < 10 [MeV]
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Smilei 2D: x-px and z-pz

Smilei 2D: z-pz: All KE Smilei 2D: z-pz: KE < 5 [MeV] Smilei 2D: z-pz: 5 < KE < 10 [MeV]
: ERN ] ] H
5 % T L2 T L
200 / 200 L 200 5
15l 150 A 15l A
A . -4 .
o s / - V4 I
sof- sof- i sof- A
oG Il | | Il Il Il | G L | L | L L N oG L | L | Il L |
[ o e R I R )
Smilei 2D: z-pz: 10 < KE < 14 [MeV] Smilei 2D: z-pz: 14 < KE < 16 [MeV] Smilei 2D: z-pz: KE > 16 [MeV]
H H H
2 H 2 3 2 5
E s B = B / b
200 20 5o 200 /
~ e
&
o P - 1500~
100l 100 " 100l
50 B 50— " 50
T L L L L L L L O L L L L L L L T L L L L L L L
[ R R R R R L R R R R 0" O -]
z[um] z[um] z[um]




