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A model for the scattering of crossing incoherent 
laser beams in inertial confinement fusion (ICF) 
plasmas has been developed

Summary

• The reflectivity of light decreases with shorter 
laser-beam coherence lengths

• Crossing incoherent beams can drive common ion waves 
and scatter off them, increasing the reflectivity

• For irradiation by multiple incoherent beams, the scaling 
of reflectivity with overlapped intensity is in agreement 
with the simulation results
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Two-dimensional nonparaxial simulations of nonlinear 
propagation of crossing incoherent laser beams have 
been performed

TC9798b

The direction of scattered light is determined by the hot-spot
structure of the incident light.
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In simulations, the reflectivity is determined by the ratio 
of the coherence length to the interaction length
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• The coherence length

 Lcoh = 2r · f2m0
 was changed by changing 

the f number of incident laser 
beams from f = 7 to f = 3.4

• The interaction length 
Lint (in the simulation region) 
was not changed
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The density spectra in simulations show different 
perturbations, including common ion waves

TC9448c
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The scattered-light gain can be significantly increased 
because of scattering off common ion waves
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equations are equivalent to a single equation with an incoherent pump
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For the interaction of two incoherent beams, the scaling 
of reflectivity with intensity has been obtained
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Coupling via common grating 
is weaker for larger i

*H. A. Rose and D. F. DuBois, Phys. Rev. Lett. 72, 2883 (1994).

From an equation with incoherent 
pump*
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In 3-D, multiple common ion gratings can be close to 
resonance and contribute to the increase of reflectivity
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• Angles between common 
ion gratings #i

• Multiple gratings close to 
resonance at the same time
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• In 2-D the maximum gain ~ I I I IG g 1 2 1 2+ +^ ^ ^ ^h h h h6 @ for a constant 
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Summary/Conclusions

TC10925

A model for the scattering of crossing incoherent 
laser beams in inertial confinement fusion (ICF) 
plasmas has been developed

• The reflectivity of light decreases with shorter 
laser-beam coherence lengths

• Crossing incoherent beams can drive common ion waves 
and scatter off them, increasing the reflectivity

• For irradiation by multiple incoherent beams, the scaling 
of reflectivity with overlapped intensity is in agreement 
with the simulation results

*J. F. Myatt, FR1.00001, this conference (invited review). 


