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Rep. rate:

eLaser for ELI: 1IPW@10Hz
*LBNL plans towards 0.75PW laser at 10kHz
*1MeV bunches demonstrated @ 1kHz

Energy:

* > 6GeV reached in 200mm LWFA stage @ LBNL

Applications:

* LUX & COXINEL projects on LWFA driven FEL produced first
undulator radiation
* KIT transported first beams to undulator
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Mitigation of hosing

instability: disruption of Fiigacion Effect
coherence In the hose instability,
Reduction | Reduced
transverse phase space I of seed amplitude
* e.g. increased energy asymmetries
spread/energy chirp of beam particles
. . ag . ) Stopping growth
- Even reduction of initial S Disrupting | “CPETES
damp oscillations
seed (transverse PS coherently i
asymmetries) observed coupled ~___
and thereby amplified. Reduction of Reduced
coupling " growth rate

Predictions of different hosing models at tail of beam
(without initial energy spread)
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Linear model (Whittum et al. 1991)

Blowout model (Huang et al. 2007)

Blowout model and energy change (Mehrling et al. 2017)
New blowout model and energy change, k,Ap = 0.2
- PIC snnulatmn
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AWAKE started first
campaign

OTR Streak camera Images

No Plasma Plasma, Slow Plasma, Fast

s
» Observed reproducible L"Es e =3.7510%0m §'
seeded and unseeded i s Pl

self modulation instability E : frnoa~164GHz *\@‘
« Working towards electron 8 q&
injection I}

K. Rieger, MPP
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Active lenses

Observed emittance
degradation at every
active plasma lens
experiment

Observed wakefield
influence for short
bunches

Beamline with reduced
chromaticity proposed at
Oslo/CLEAR

MHD modelling ongoing

Passive lenses

Experiments done at
Jena, no emittance so far
Experiments being set up
at SPARC
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electron bunch
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laser pulse (TEM,, S,

mode)
. transverse
deflecting cavity screen
o maaes (TDS) Image courtesy of G. Andonian
Andonian et al. Phys. Rev. ST Accel Beams 14 (072802).
- ummw'@

M Weikum | Sub-Fs Bunch Length Diagnostic | Sep 2017 | Page 4 Strathclyde
MATIONAL LABORATORY Glasgow
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Single shot
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emittance measurements based

on incoherent OTR

Intensity (arb. units)
o
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The angular distribution
of incoherent TR is

sensitive to beam
divergence: the central

& (mrad)

Emittance:
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minimum is not zero.

IDEA: Microlens array!

“optical
pepperpot”
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« 3 contributions from Zeuthen (SMI,
DW, HTR)

« LWFA positron production

« Emittance exchange bunch
shaping demonstration @AWA
(DW, PWFA experiments
ongoin/under preparation)

2 fmm] # [mm] z [mm] ) ’ 2 [mm]
Shaping the beam transversely at the EEX Entrance Longitudinal Profile Measured by TDC

Drive And Full Witness @ EEX Entrance Drive Bunch @ EEX Entrance

Drive bunch @EEX exit

» No (significant) news on stability
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» Several experiments starting
(SPARC, LUX, FLASHForward,

-0.05 0 0.05

CALA, ELI, ...)

» Proposals towards collider design
being pursued
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Thanks for your attention!

> Momentum modulalin with 200 keVic ampitude
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b’ Prayma gensty <10 am
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