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We investigate the role of laser speckles (hot spots) and their self-focusing in crossed beam
energy transfer (CBET) of smoothed laser beams in an inhomogeneous expanding plasma.
The configurations we have studied are typical for indirect-drive laser fusion hohlraums
where laser beams cross in the vicinity of laser entrance holes. For this purpose we have
performed numerical simulations with the code HARMONY in two spatial dimensions (2d).
It is demonstrated how self-focusing of laser hot spots in crossed beams can significantly
affect the transfer of energy from one beam to the other in addition to the transfer between the
global beams due to stimulated Brillouin scattering (SBS).
In previous work [1,2] it has been shown that for sufficiently intense laser beams, the
criterion for the onset of self-focusing in laser hot spots is altered for a plasma with flow,
leading also to beam bending in the vicinty of sonic flow [3,4].
It is shown that for CBET the contribution of the laser speckle structure substantially matters
due to self-focusing hot spots, in particular what concerns the angular distribution of the
transmitted light: the angular spread of both light beams, taken behind the zone of beam
crossing, increases considerably with the overall beam intensity for I λ2 > 1014 W cm-2 μm2
(with I standing for the average laser beam intensity and λ for the wavelength). We also
observe the onset of shock-like ion density perturbations that arise in particular in expanding
plasma where significant beam deflection occurs.
Figure 1: Crossed Beam Energy Transfer of two
crossing laser beams with speckle structure: shown
is the snapshot of the intensity pattern of two
crossing laser beams having the same average
intensity and entering from the left. Contour values
are normalized to the average intensity of a single
beam, here I λ2 = 6· 1014 W cm-2 μm2. Ref.: G. Raj,
S. Hüller, Phys. Rev. Lett. 118, 055002 (2017).
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