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Background: Compton light sources

S. Corde et al. Rev. Mod. Phys. 85, 1, 2013
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P. Tomassini et al., Appl. Phys. B 80, 419–436 (2005) Y. Shou et al., Nature Photonics 2023
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Mirzaie et al. Nat. Photon. 2024

K. Ta Phuoc et al., Nat. Photon. 2012

T. Brümmer et al., Sci. Rep. 2022

All Optical Schemes (Selection)

E. Gerstmayr et al., arXiv 2025



ELI-NP laser: experimental setup
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Far field

Near field
FROG

Spherical mirror:         30 m focal length (F#60)

Spot size diameter:     58.0 ± 2 µm at FWHM

Laser max. energy: 185 J on target 

Encircled energy: ~ 50% @ 1/e2 

Pulse duration :            24±2 fs on target

Laser energy stability at full power: ±2%

Laser pointing stability on target: < 1 µrad

Laser strength a0: ~ 6

Gas target: He + 2%N2
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Electron charge measured by 
Lanex1 and Lanex2

Electron spectra 
without PM

Electron spectra 
with hole in PM

ELI-NP laser: Cross-check of electron spectra and charges

Y. Shou



ELI-NP laser: Experimental results for References
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Results at Apollon Results at ELI-NP

Scan of PM position and Integrated gamma signals
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Ref: Hole z@0 mmz@-7.5 mm z@10 mm

ELI-NP laser: PM position scan

LYSO signals: Gamma-ray

Towards the gas-jet Away from the gas-jet

Bremsstrahlung Bremsstrahlung + Compton



Simulated: bremsstrahlung
200 μm Al + Lanex Regular + 100 μm C + 100 μm Kapton

Simulated: bremsstrahlung
250 μm Mylar + 50 μm Al + 100 μm C + 100 μm Kapton

Measured: bremsstrahlung Measured: Compton + bremsstrahlung

Calculated Compton spectra

Fitted from FLUKA

ELI-NP laser: Spectra calibrated with bremsstrahlung and Compton results

Gamma ray spectra

Ec ~ 0.50 ± 0.05 GeV



A. Matheron et al., submitted

ELI-NP and Apollon laser results 

Spherical mirror: 6 m focal length (F#40)

Spot size diameter: 40 µm at FWHM

Laser max. energy: 15 J on target 

Pulse duration: 25 fs on target

Laser strength a0: ~ 3

Gas target: He + 1%N2

Spherical mirror:         30 m focal length (F#60)

Spot size diameter:     58.0 ± 2 µm at FWHM

Laser max. energy: 185 J on target 

Pulse duration :            24±2 fs on target

Laser strength a0: ~ 6

Gas target: He + 2%N2

a0 = 8

a0 = 5

A. Matheron

J-R Marquès

I. Andriyash

Ptarmigan code

Electron Spectra + Compton Spectra > Scattering Laser Intensity 



Results: Brightness of the GeV gamma-rays

Y. Shou et al., Nature Photonics 2023

❑ We experimentally demonstrate GeV photons generated in a

self-aligned single-laser Compton scattering setup,

combining a laser-plasma accelerator and a plasma mirror.

❑ Collisions guaranteed by automatic laser-electron overlap

provide a stable approach for precise investigations of

strong-field QED processes.

❑ The Gamma-rays, with a number of photons > 10 MeV of

4×108, have a peak brightness of around 1023

phs/s/mm2/mrad2/0.1%BW at hundreds of MeV, with a

conversion efficiency from laser to Gamma-rays as 10-5 ~

10-4.

Next Steps: Analyze the CSI stack and the data with lower Brem
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Thank you!

eli-np.ro ELI-NP hires scientists,engineers and technicians

http://www.eli-np.ro/jobs.php

Plasma Physics, Optics, Nuclear Physics, Material Science

1PW and 10PW laser beams available for the community

https://up.eli-laser.eu/calls


