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Motivation:

= Driver tfransfers its kinetic energy (K griver) 10 Wake potential and to the plasma
electrons that gain kinetic energy (Kpiasma )

=  Wakefield acceleration - Electrostatic field E
- longitudinal component - accelerating field E,¢
— fransverse component - focusing field Eg,,

= Conservation of energy

1 2 2 ) —
K ariver + Kplasma +E£0 (Eacc + Efoc) = const.
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Long driver:

Wakefield grows resonantly along t
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Growth and saturation E .
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Key Question:
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Can E, .. be assessed through K, 155ma

(energy deposited in the plasma)?
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Motivation: Light as a diagnostics for

wakefields
spectral energy released by the plasma
as opftical diagnostic for plasma wakefield
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E. Oz et al., AIP Conf. Proc. 877, 687 (2006).
J .Mezger et al., Nucl. Instrum. Methods A 1075, 170426 (2025).
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Key Question: £, % K,jgsma?

Protons kinetic energy at s=5000 mm

10000N
400 ’CJ;
z g
%200 5000 \§
Y60  Z1s0 ~120 ~100 80 260 -40 20 0 0
& (ps)
E2..+ EZ. at s=5000 mm
400 0.04
€ iy
=200 0.02%,
L\l d.\ }‘ ﬂ‘ &i .‘I‘ i‘l ‘l‘ L‘ EH ‘11 H hl ARLBLELEY 0.00
—0160 -140 -120 -100 -80 -60 -40 =20 0 '
& (ps)
Plasma kinetic energy at s=5000 mm
400 0.0279Q
. £
=200 0.01 ¢
—0160 -140 -120 -100 -80 -60 -40 -20 0 '

& (ps)

Beam Energy Deposition in Plasma Electrons | C. Amoedo

Conservation of energy

K driver

K plasma

= const.



Key Question: E .

Kplasma ?

After the beam
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Key Question: £, % K,jgsma?
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Key Question: £, % K,jgsma?
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Discussion:

* In the linearregime:

- max(E, .. ) < maX(Efoc) X Kpiasma

« Higher bunch population - larger wakefield - non-linearities break this relation

= Efoc Phase has radial dependence in tail p+ bunch-> breaks correlation max(Eqq. ) X Kpigsma
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Conclusions: m

= max(E

Joc K . small wakefields

acc plasma:

(low bunch charge or early propagation)
" K,iasma 1S the energy deposited in the plasma after the beam (~ns)
= Energy dissipation by emission of light (etc) is a longer process (~ms)

= Radial dependence of E¢,. = important for effective acceleration
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