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LASER-DRIVEN NEUTRON SOURCES

Neutrons production is an interesting applications for protons ad ions accelerated
due to the laser-plama interaction

The high intensity (>108 W/cm?), short (<ps) laser pulses give the possibility to
generate picosecond, collimated neutrons

Alternative to conventional neutron sources
- SNS (Spallation Neutron Source)
- HFIR (High Flux Isotope Reactor)
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NEUTRONS FEATURES AND APLICATIONS

As neutral particles, neutrons are highly penetrating and they can be used as
non-destructive probe

Neutron radiography

Time resolved spectroscopy

Testing of semi-conductor devices and materials used for shielding of spacecraft or aircraft
Development of resistant materials for fusion/fission reactors

Diagnosis of containers used for storage of radioactive nuclear waste

Biological investigation (neutron’s ability to discriminate between hydrogen and
deuterium)

The most attractive feature of this neutron source is its short pulse
duration that opens possibility of material studies on a ps time scale
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NARROW BAND NEUTRON SOURCE — BASIC SCHEME
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NARROW BAND NEUTRON SOURCE

laser-triggered micro lens allows selecting and focusing ions
within a narrow energy band

T. Toncian, M. Borghesi, J. Fuchs et al., Science Vol. 312, 21 April 2006, p.410-413.
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PHASES OF EXPERIMENT AND SET UP
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Study of the neutron source
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ELFIE C1 laser beam(10 J, 350 fs) -
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PHASES OF EXPERIMENT AND SET UP
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NEUTRON FLUX RESULTS

oLV
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CR-39 Neutron Detector
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NEUTRON FLUX RESULTS

Bubble Detector

e Neutrons interact with small droplets of superheated liquid
causing bubble formation in the detectors.

e By using an array of detectors with different cross-sections the
neutron yield can be inferred without spectra assumptions.

Due to the low fluence of neutrons, multiple
shots were required to recovered the

Neutron Yield
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TUNABLE PLASMA MICROLENS
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TUNABLE PLASMA MICROLENS
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WE EXPECT TO SELECT A DESIRED PART OF THE

SPECTRUM -
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WE EXPECT TO SELECT A DESIRED PART OF THE

SPECTRUM -
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SOME NnTOF RESULTS
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COMPARISON OF RESULTS

Only the high energy
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THANKS TO THE CYLINDER WE HAD OBTAINED A
Low BANDWIDTH NEUTRONS
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CONCLUSIONS AND PERSPECTIVES

A neutron source with a flux of the order of 10° n/sr has been generated in the ELFIE facility

Proton focusing achieved experimentally with ~30% efficiency

A low bandwidth neutron source has been observed
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A neutron source with a flux of the order of 10° n/sr has been generated in the ELFIE facility

Proton focusing achieved experimentally with ~30% efficiency

A low bandwidth neutron source has been observed

UPCOMING Experiment
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Energy
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TITAN LASER FACILITY

LLNL

v’ Higher proton energy

v’ Higher proton flux

v’ Characterization of the
low bandwidth neutron
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