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Demonstration Experiment at £&/X
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Demonstration Experiment at /X
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LPA beams are intrinsically short

but show percent-level energy spread & jitter
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A dipole chicane reduces the longitudinal slice energy spread

by imprinting an energy dependent delay.
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The spectrum is compressed inside an (active) RF cavity

removing the chirp imprinted earlier.
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Energy spread & jitter reduced simultaneously

for the cost of heam current.
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20m of additional beamline installed in 2024 (X

Decompression chicane™ S-band RF cavity
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560° RF phase scan

energy spectrum is compressed
for a larger range of RF phases

E.cle

Vrr =
krr Rsg

S-band RF has a 10 cm
wavelength (3 GHz)
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560° RF phase scan

energy spectrum is compressed
for a larger range of RF phases

median energy RF off
¢ median energy RF on
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S-band RF has a 10 cm
wavelength (3 GHz)
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Active energy compression of plasma accelerated heams to the permille
0.048% energy jitter & 0.097% energy spread, factor ~25 energy compression

P. Winkler et al. Nature (2025)

O 1 5 pC/MeV
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Active energy compression of plasma accelerated heams to the permille
0.048% energy jitter & 0.097% energy spread, factor ~25 energy compression

P. Winkler et al. Nature (2025)
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Active energy compression of plasma accelerated heams to the permille
0.048% energy jitter & 0.097% energy spread, factor ~25 energy compression

P. Winkler et al. Nature (2025)
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Energy spread is compressed to resolution limit of the spectrometer

uncorrelated slice energy spread should be between E-4 and E-5

P. Winkler et al. Nature (2025)

Percentile (%)

I T T | — | | |
100 074 076 078
Energy spread (%) Energy (MeV)

[S. Antipov, A. Martinez de la Ossa et al., Phys. Rev. Accel. Beams 27, 100704 (2024)]
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Increasing the R56 from 10 cm to 17 cm reduces required RF power by a factor 3

while performance would still be good enough for injection

2.5 pC/MeV RFoff = RFon 47.9 pC/MeV
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Increasing the R56 from 10 cm to 17 cm reduces required RF power by a factor 3

while performance would still be good enough for injection

O 1 2.5 pC/MeV RFoff = RFon O @ 147.9 pC/MeV
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Conclusion

e Performance so far assoclated with modern
accelerators.

o well suited for synchrotron injectors.

e [he

R power required scales with the input

beams energy stabillity

e scaling to higher energies (or higher current);

X-band or plasma dechirper

[A. Ferran Pousa et al., PRL 129, 094801 (2022)]
'A. Martinez de la Ossa et al., PIP4 CDR (2023)]

S. Antipov et al., PRSTAB 24, 111301 (2021)]
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KALDERA - DESYs new flagship laser

First phase with 100 Hz, 0.5 J is online allowing for first electron experiments
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Next: Demonstrate full technology chain at lower energy
Injection of LPA beams into the DESY Il booster ring

Plln=s

o Conceptual design report published prototype

* Energy compression demonstrated 450 MeV T

e Demonstrate full technology chain
(incl. synchronisation, matching ...)

at lower energy (~400 MeV) DESY ||

e planned injection into DESY Il in 2026 Sk O
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450 MeV

Injection
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4+ 15 PhD opportunltles N plasma acceleration in Europe'
4+ Funded as an MSCA Doctoral Network
4 Applications open, PhDs start in September 2025

- kHz laser-wakefield acceleration

. . _ % . Snapshot tomography of laser-plasma acceleration
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