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Rybrid L-PWFA
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Rybrid L-PWFA
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Rybrid L-PWFA
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Beam quality —

0'¢ -

o U
pC/(MeV mrad)

— 34@) | A
- 1
€ =3+ - LWFA alone |

v

9

=

v

B

v

2

|

0 100 200 300 400

Energy [MeV]

MORITZ FOERSTER FOR THE HYBRID COLLABORATION LPAW 2025 [SCHIA ISLAND, ITALY



INCREASING THE ENERGY OF HIGH-QUALITY ELECTRON BUNCHES FROM A HYBRID L-PWFA

AR

Divergence [mrad]

Beam quality

—_ s —
o o = =
o ul ) U

pC/(MeV mrad)

0'¢ -

(a)

- LWFA alone

-Witness e - -

g OWitness‘"" 35p

no preionization of PWFA

200 300 400
Energy [MeV]

B!

A
-4

f'i

/

MORITZ FOERSTER FOR THE HYBRID COLLABORATION LPAW 2025

[SCHIA ISLAND, ITALY



INCREASING THE ENERGY OF HIGH-QUALITY ELECTRON BUNCHES FROM A HYBRID L-PWFA CALA

Beam quality —

© © b
o un o
pC/(MeV mrad)

34@) i _ .
=31  LWFA

0'C—

alone

)
o
=
g 3- Witness - '
U .
09)\—3 - 0 itnes: ~35pC . 1o preiqnizati_on of PWFA
w 5 —
2 34(C) .
01 g P e
-3 - . ! ' Owitne55.~ 87pC\vbad’ preionizat_ion of PWFA
0 100 200 300 400

Energy [MeV]

MORITZ FOERSTER FOR THE HYBRID COLLABORATION LPAW 2025 [SCHIA ISLAND, ITALY



INCREASING THE ENERGY OF HIGH-QUALITY ELECTRON BUNCHES FROM A HYBRID L-PWFA ( AL,‘AM

Beam quality —
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Beam quality

» Net gain in angular-spectral charge density!!
— Useful for applications
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Increasing witness energy

* Avoid mistakes
— Here: non-ideal plasma density profile
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Increasing witness energy

e Avoid mistakes Plasma wave just after injection

— Here: too long PWFA target
* Depletion

Probing data: F. Haberstroh et al., to be submitted
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Increasing witness energy

i M

* Avoid mistakes
— Here: too long PWFA target

Plasma wave just after injection

* Depletion
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Probing data: F. Haberstroh et al., to be submitted
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Increasing witness energy

i M

* Avoid mistakes
— Here: too long PWFA target

Plasma wave just after injection

* Depletion
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Increasing witness energy

 Driver depletion also visible in PIC simulations
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r (um)

Increasing witness energy

 Driver depletion also visible in PIC simulations

Simulations provided by J. Zirkelbach
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Increasing witness energy

 Driver depletion also visible in PIC simulations
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Latest experiments
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Latest experiments
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Latest experiments
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Remaining limitations
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Simulations provided by J. Zirkelbach
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Future plans

* Drive beam shaping
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Future plans

* Drive beam shaping
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Typical LWFA beams are short [1:2];
~5-15 fs/~2-5um

Not ideal for our densities
of ~2x10'8 1/cm3

Experiments at higher density
unsuccessful

-> (Generate longer drive beams

[1] Heigoldt, Phys.Rev.A.B., 2014
[2] LaBerge, Nat.Phot., 2024
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Questions?

High-quality beams,

- 34@)
73] S
€ =31
4(b L <
o -31 __ Quiitness ~ 35pC
@
2 34(c) .
B o4 ’ N -
=3 OWitness g 87pC
3-(j|IIIII! [ : -
0 - —
-3 Quitness ~ 144pC :
) 0 100 200 300 400
2
ol W il
I |
-2 |
|
4 W
M (b)
T T T T
0 100 200 300 400

2.0

._.
w
pC/(MeV mrad)

=
=}

o
wn

0.0

350

250

i
200 -

1501

100 4.

50

accelerated to high energies,

- T T
0 200 400 600 800 1000

T T T
1200 1400 1600

Energy [MeV]

r2.00

r175

r1.50

1.25

pC/(MeV)

Energy [MeV]

0.75

0.50

0.25

0.00

E; [GV/m]

and still ideas to improve!
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