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The Extreme Light Infrastructure (ELI) is the world’s largest high-power laser research infrastructure. As an international user facility dedicated to multidisciplinary science
and research applications of ultra-intense and ultra-short laser pulses, ELI provides access to world-class high-power, high-repetition-rate laser systems and laser-driven
secondary particle and radiation sources. One of the available experimental platforms at ELI Beamlines is the ELIMAIA (ELI Multidisciplinary Applications of laser-lon
Acceleration) beamline, designed to provide characterized laser-driven ion beams for applications in physics, materials science, and medical research. The magnetic section
of the beamline, called ELIMED, enables controlled, in-air sample irradiation at its end-station using laser-driven protons, currently with energies between 20 and 25 MeV.
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Currently provides the following ion beam parameters:
= Typical TNSA spectrum

Accessible diagnostics panel
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= XUV spectrometer

ELIMED output parameters Soraction cuadraoles umep | Jpcoming upgrades

(collection) Double plasma mirrors:

" Dedicated optical setup in a separate chamber
" |ons produced from 25 nm thick targets

" To be commissioned by the end of 2026

Current performance:

" Proton output energy: from 20 to 25 MeV

" Transmission efficiency: 4% (verified)

" Energy spread: 10-15% (to be verified)

= Qutput beam size (nominal): 0.1-10 mm

" Proton bunch duration: 10 ns

= Dose: 30 mGy/shot at the entrance to the Bragg peak

Beam steering and
sample irradiation

T T H
I Source Spectrum ]

SimUIation Bl sclected Spectrum

Magnetic chicane
(selection)

\ measurement

—

o
=
o

I
|
|
E:T |
|
T |
Ll |
2 |
— .
10% £ Z I Slit
F 5, |
o] 9 | 2026-02-25 dielectric PM: #102
g 10 : L v - 2026-02-25 10:54:36.899
— g - - Bl \Viean intensity within FWHM: 3.2e+21 W/cm?
102 E y— I # g — rd — \ . Energ;lnwi?hilnyF\uHE:25.6% ‘
F (o] N | | — . FWHM: 1.8 x 1.4 um
B I i N et . = [ % 10 =
2 . T rE| I vl |
101 = I it 1 ..I ! { I\ ' } " = NE G — s L
o . i —. A . ~ _ a—] € - :
10 | -}{-;*- o I I\'“‘* -t : ’ g
=5 = il ]
| I 10 z
100 ‘ ‘ L1 - i ize at1/e2:3x2.3;,m
nergy within 1/6%: 41.2%
0 5 10 E [M1 ?fl 20 25 30 5 1 0 1 5 20 25 30 | | | ean intensity within 1/6?: 1.9e+21 Wicm?
2] - L - = . 20 10 0
ion energy [MeV] Collimator 1 Collimator 2 X ]

Continuously produced targets
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User Operatlon hlghllghts «  mm ELIMED : " Cylindrical and planar water jet
| | =" |nitial tests i
= 20 campaigns from October 2023 to June 2026 (10 with ELIMAIA, 10 using ELIMED) ; Pt I PITelE] tess
= 164 days of high-power beamtime ;
= QOver 52,000 high-power shots received (from 300 to 19,000 shots per campaign) ia i
= Up to 1,000 shots on solid target per day *
= Users’ tape drive (Kapton 12 um), water jet and H, cryogenic jet successfully deployed — I T
= Pick-offs from the main laser beam (diameter of 3 in and 0.5 in) successfully implemented
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Spheroids of HT29 colon cancer cell line, irradiated at ELIMED (courtesy of P. Blaha from ELI Beamlines, and Pavol Lukac

Silver buckle ornamented with niello and gold gilding, irradiated at ELIMAIA for PIXE (courtesy of M. Cechura from Archaeological i ) ) ) )
el 2 ( i ¢ and Luca Vannucci from the Institute of Microbiology of the Czech Academy of Sciences)
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