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ATLAS-3000 @ CALA
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ATLAS-3000 performance
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spatial
geom. Strehl: > 0.93
-50 0 50
[mm] 740 ;
after9 Q‘IJVIPZ 760}
06 E- 780}
AN > 65 nmy '-g) 800 & "
spectro- £ o4} % 820
temp. z =
P 2 .l < 840} °
- 860 t ~2815 |
0 kecn 2o . . . . .
750 800 850 880 260-100 0 100 200

wavelength [nm] time[fs]

contrast

log(intensity)

y [microns]

real Strehl: > 0.75

19.5

19

18.5

—_
o)

17.5

—_
~

16.5

Iog10 (Intensity [W/cm2])

—
(e}

15.5

15

ns contrast > 100
ps contrast ~ 108

rel. intensity
S
&

-
S
©

200



ATLAS-3000 is qurte stable... ... however, electrons aren't always:

only 2/3 of shots yield high energy bunch
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Which laser parameters cause fluctuations?

occurence
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37% | 63%

95% cutoff energy

Average wavefront at the laser output:
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New single-shot diagnostics

Real-time Acquisition of Vectorial Electro-
magnetic Near-fields (RAVEN) — single shot
vector field measurement
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for more detalls:

— see Andreas Dopp’s invited talk, Thursday, | 1:00 am.

Full-energy focus measurement of a PW
laser
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Hybrid laser-plasma wakefield acceleration (LPVVFA)

* how do we achieve ultracold electron beams for future wakefield accelerators and compact light sources?

* how can we study basic PWFA physics with high accessibility in a scalable toy model?
|dea: Drive a PWFA with electrons from an LWFA
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Hybrid LPWFA milestones

First experimental clues (ca. 2010):
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shot number

Plasma Wave Shadowgraphy: Elongated first bubble

plasma wave shadowgrams | date 20221026 | run 22

plasma wave shadowgrams | date 20221026 | run 22
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Plasma Wave Shadowgraphy: Elongated first bubble
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— can we learn more about witness current?




Some first bubbles are broken: correlated to
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e did we observe resonant wake enhancement in the beam-driven case!?
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https://doi.org/10.1103/PhysRevLett.130.105001

Next steps: Transformer Ratio
Challenge

|00 GeV/m gradients, but witness beams start at zero
energy = typical final energy ~ 50% of driver energy

Potential cause low-energy driver, short PWFA
target with long gradients
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Laser development for P-MoPA @ CALA

Two synchronized laser systems:

PFS (7], 700 fs, I-10 Hz): Diode-pumped CPA thick disk homebuilt prototype OPCPA pump, excellent near & far field
PFS-pro: (120-200 mj, 1.3 ps, | kHz + 80 m), 50 fs, | kHz): Prototype for Trumpf DIRA CPA disk laser + Herriott cell

Both multi-% wall-plug efficiency Current: | Hz test experiment Future: | kHz facility

PFS/PFS-pro

requires upgrade of
kHz TDL and

Herriott cell




| st steps for P-MoPA @ CALA (w/ S. Hooker's group, UOXxT.)

Axicon-geﬁerated plasma column at CALA

o axicon -
a“gnment |
reference

100 mbar hydrogen backfill
2.4), ~ 800 fs FWHM

to wavefronl
sensor

axicon

main beam

Axicon + drive pulse

3.0 ns delay

~ 40 mbar hydrogen
neo~3x 10" cm-3

guided exit mode

Guiding with ps-pulses works.

Next steps: Seed pulse and
modulation
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