Achromatic focusing of 20%-energy-spread bunches
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3. Experimental setup and simulation details

* To simulate an achromatic spectrometer we use the ABEL framework [5]

and the tracking code ImpactX [6]

* The laser—plasma interaction is not simulated, instead an electron bunch
IS Instantiated with:

charge @ = 1 nC, normalized emittance ey , = €y , = 2 mm mrad,

waist beta function S,

= B, = 1 mm, divergence o, = gy, = 1 mrad,

energy spread 6 = 10%, number of particles n = 200000

Beam at source

Qv

|
0
<

=

H

No imaging

H "H ‘“\

” V ||\|

w

HH } m

| H

‘

\
}
\ \

\IH . |

1000 1100

Energy (MeV)

* X felipe.pena@fys.uio.no

References:

[1] C. A. Lindstrgm, “Staging of Plasma-\Wakefield Accelerators”,
[2] European Commission,
“Development of a Nonlinear Plasma Lens for Achromatic Beam Transport”, NIM-A 1072 (2025): 170223.
Energy Depletion and Re-Acceleration of Driver Electrons in a Plasma-\Wakefield Accelerator”, Phys. Rev. Res. 6, 043090 (2024).
“ABEL: The adaptable beginning-to-end linac simulation framework”, (in these proceedings).
“Next Generation Computational Tools for the Modeling and Design of Particle Accelerators at Exascale”, in Proc. NAPAC’22,

[3] P. Drobniak et al.,
[4] F. Pena, et al., *
[5] J. B. Chen et al.,
[6] A. Huebl et al.,

||‘ m I‘l JI‘\” |||I||z(IM lJ‘\\H\lI“l |I|h::|l|bu r\‘ ll} “&”d Ilh]: ﬂlhllh ‘\"”‘ | '! "h (il |
'h n‘l I ‘i“ i H||i| “\“h J "‘" I|

pill ."l 1.““4{\.\\..{]\ M}{l‘wmw,j#’\': fuii

H \ | HH |
HH |‘HIJIII\IH “I{ it \H’ ‘

. "”\ W }IW’MMM b

gl |( H i 0l
| iy H
hu |\||”|{||h‘|||| “fullll

I#Hf I ‘

H. .»".m

900 1000
Energy (MeV)

1100

Contribution ID: 512

Phys. Rev. Accel. Beams 24, 014801 (2021).

“Staging of plasma accelerators for realizing timely applications” (2023).

Albuquerque, NM, USA, Aug. 2022, pp. 302-306.

UNIVERSITY
OF OSLO

_}

Electron
bunch

[\

jet
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