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• Laser-cluster experiment @ UT PW Laser

• Cross-section measurements (results)

• Future experiments: UT and ELI-NP

• Photonuclear reactions 

• ELI-NP and the GBS

• ELISSA

Outlines
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UT Petawatt Laser
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102J released in ~ 10-13 s

deuterium ions 
Kinetic Energy < 102 keV
Density ~ 1018 atoms/cm3

105-107 neutrons per shot
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(and D3He)(and D3He)
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Coulomb Explosion
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The 2011 experiment
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keV ionskeV ions

slow ionsslow ions

x-rays x-rays 
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The 2011 experiment
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The 2011 experiment
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The 2016 experiment
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 Measurement of the ion 
range in cold gases

 It strongly depends on 
initial gas T and P 

 “SRIM + homogenous 
gases” fails to reproduce

 Range increase when 
near the critical point 
gas/liquid..
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The 2016 experiment



15

The 2016 experiment
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Ongoing analysisOngoing analysis
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Conclusions & 2018+ experiments?

● It is possible to accelerate ions to multi-keV energies using 
ultrashort laser pulses in laser-cluster experiments

● It is possible to calculate S(E) without assuming thermal 
equilibrium (and MB )

● It is possible to extend the measurements to higher 
and lower energies by tuning the nozzle T and P .

● Ion range is not reproduced by SRIM, with 2-3 orders of 
magnitude discrepancy

● Critical point… (preliminary, submitted) 

● Proposal UT 2018 ?

● ELI-NP 2020 ? Laser-cluster interaction (RA3) 
photonuclear reactions with SD (ELISSA in RA4) 
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UT2016 experiment: 
A. Anzalone1, A. Bonasera1,2, T. Ditmire3, M. Donovan3, G. Dyer3, E. Gaul3, G. L. Guardo4, M. 
Gulino1,5, M. La Cognata1, D. Lattuada4, S. Palmerini6,7, R. G. Pizzone1, H. J. Quevedo3, S. 
Romano1, H. Smith3, O. Trippella6,7,  C. Spitaleri1, G. Zhang2

1) Laboratori Nazionali del Sud-INFN, via S. Sofia 64, 95123 Catania, Italy.
2) Cyclotron Institute, Texas A&M University, 77843 College Station, TX.
3) Center for High Energy Density Science, C1510, University of Texas at
Austin, Austin, Texas 78712, USA
4) Extreme Light Infrastructure – Nuclear Physics, Magurele, Bucharest, Romania. 
5) Libera Universita’ Kore, 94100 Enna, Italy
6) Department of Physics and Geology, University of Perugia, Via A. Pascoli,
06123 Perugia, Italy
7) Istituto Nazionale di Fisica Nucleare, Section of Perugia, Via A. Pascoli,
06123 Perugia, Italy
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7) Istituto Nazionale di Fisica Nucleare, Section of Perugia, Via A. Pascoli,
06123 Perugia, Italy

Thank youThank you
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ELI-NP laser and GBS
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Extreme Light Infrastructure - Nuclear Physics

10 PW Laser & Gamma Beam System ..
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ELI-NP & Nuclear Astrophysics
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Extreme Light Infrastructure Silicon 
Strip Array

 3 rings of 12 position-sensitive X3 
silicon-strip detectors (minus 1)
  Energy resolution (FWHM) ~ 0.3%
  Angular resolution 1 mm or ~ 0.4 deg
 

 2 end cap detectors made up of 4 
QQQ3 DSSSD 
  Energy resolution (FWHM) ~ 0.3%
  Angular resolution 3 mm or ~ 0.8 deg
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Li in Au sandwich Li in Au sandwich LiHLiH
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Conclusions
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Backup slides?
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NACRE - IINACRE - II
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By rotating the target (35o here) 
we can minimize (remove) the 
effect of blind kinematics due to 
the straggling of ejectiles inside 
target 

Analysis ongoing.
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