
Nuclear Astrophysics with Lasers

INTRODUCTION:

Create energetic ion beams under specific physical 

conditions,  for basic nuclear science and applications. 
Results from U.T. (Austin, TX) experiments with 

petawatt laser on D+3He targets (measuring the astrophysical S-

factor in plasmas)Results from SGII-Shanghai experiments on CD2 

targets

CONCLUSIONS

A. Anzalone et al. (LAPLAFUS coll.), Measuring the astrophysical S-factors in plasmas

4th Int. Conf. on Fission properties of neutron rich nuclei. Sanibel Is. Nov. 2007. J Hamilton et al. eds. P

A.Bonasera

Texas A&M, College Station; INFN-LNS,CATANIA

NEXT





P.Andreoli, R.DeAngelis,  F.Consoli, ENEA





Expected fusion reactions:

D + D  ->T (1.01 MeV) + p (3.02 MeV)  

(50%)

D + D -> 
3
He (0.82 MeV) + n (2.45 MeV)

(50%)

D + 
3
He->  

4
He (3.6 MeV) + p (14.69 MeV)  

(100%)

D + T->  
4
He (3.5 MeV) + n (14.1 MeV)

(100%)





Measure V for each event



Measure N. of ions

Measure N.of fusions 

for each channel
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Measure plasma ions kinetic energy 

distribution: determine non-equilibrium and 

thermal components

NIF

Laser-

Beams

Measure number of 

fusions in 

d+t—>a+n

d+d—>3He+n(t+p)

t+t—>a+2n

..3rd,4th …order nuclear reactions.Some reaction can be measured, some NOT.

From these informations we can derive the astrophysical

S-factor for the main channels and some of the higher

order reactions as function of temperature, density and

collective energy of the plasma.
In the 18 months we plan to perform 8 shots @ NIF with

various targets-laser beams combinations and

preliminary data analysis completed.
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Work in collaboration with:



Thank 

you !






