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Understanding energy gain of witness
- fowards diagnostic-aided improvements

* Few-cycle shadowgraphy

— Observe size and morphology of plasma wave
 \Work done by Florian Haberstroh

« Coherent transition radiation (CTR)

— Retrieve current profile in particular bunch spacing
* Work done by Bi Zewu
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Few-cycle shadowgraphy of PWFA Probing data

Florian Haberstroh et al., to be submitted
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Few-cycle shadowgraphy of PWFA

Probing data:
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Few-cycle shadowgraphy of PWFA

Probing data:
Florian Haberstroh et al., to be submitted
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Driver depletion

e Avoid mistakes

— Here: too long PWFA target
* Depletion

Plasma wave just after injection

Probing data: Florian Haberstroh et al., to be submitted
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Driver depletion

* Avoid mistakes
— Here: too long PWFA target

Plasma wave just after injection

* Depletion
E s 100 290 300 400
g o  C——
& =5
g fe——— Plasma wave at the end
e Witness beams of the PWFA target

Probing data: Florian Haberstroh et al., to be submitted
EAAC 2025
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Driver depletion

i M
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Driver depletion
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Driver depletion
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Driver depletion
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How to fight early depletion?

lell
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Guess a current that matches bubble shape

Before witness injection (just driver)

lell

E 7 [V/m]}e

Just

Driver

-175 -150 -125 -100 -75 -50 =25 0

z [um]

Probing data: Florian Haberstroh
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Guess a current that matches bubble shape

Before witness injection (just driver)

After witness injection

lell
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Longer first bubble
Reduced fields -> beam-loading
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Where are the beams”?

PWFA

Current? | ‘

Witness Driver
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Where are the beams”?
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Where are the beams”?

I WF \ CTR Spectrum in Frequency Domain (THz)
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i M

Where are the beams”?

PWFA

Current? | ‘

Witness Driver

« Easy: bunch separation

from modulation
 More difficult: exact

current profile
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Does this current produce the right CTR spectrum?

Form Factor Squared of Two Electron Bunches
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Does this current produce the right CTR spectrum?

CTR Spectrum in Frequency Domain (THz)
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Efficiency
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Questions?

High-quality beams, accelerated at very high efficiency,

PWFA stage \

Residual driver

5 25 85 mJ (34%)
[ o
£ 27 20 0@ Lost driver charge
> s E , ~65 mJ (26%) Wakefield
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to high energies, and still ideas to improve!
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