Broadband mitigation of laser-plasma instabilities
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Temporal incoherence of the drive lasers can be used to suppress
laser-plasma instabilities (LPIs)

ur
LLE

« Laser-plasma instabilities limit the laser intensity that can be used in inertial
confinement fusion (ICF) implosions

 The key factor in determining the effectiveness of a bandwidth scheme at
suppressing instabilities is the coherence time

A future broadband laser based on optical parametric
amplifiers is currently being developed at LLE
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In direct-drive ICF implosions, TPD and SRS can lead to hot-electron preheat
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TPD

EMW: electromagnetic wave
EPW: electron plasma wave
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In direct-drive ICF implosions, TPD and SRS can lead to hot-electron preheat
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SRS

EMW: electromagnetic wave
EPW: electron plasma wave
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\LPSE

LLE code development for laser plasma interaction physics is w
centered around a common environment
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. . . LLE
LPSE (Laser plasma simulation environment)
* Solves 3-D time-enveloped vector wave equations
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Laser bandwidth can be used to suppress the growth of the absolute TPD mode
UuRr
LLE
Electron plasma wave k-spectrum for a plane-wave drive beam
(1=3x10** W/cm?, L,=162.5 pm, T_=2 keV)
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Laser bandwidth can be used to suppress the growth of the absolute TPD mode
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EPW spectrum for a plane-wave drive beam
with 0.5% Lorentzian bandwidth

EPW spectrum for a plane-wave drive beam
(1=3x10* W/cm?, L,=162.5 ym, T =2 keV)
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There are many different bandwidth formats that can be used
to suppress LPI
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Different bandwidth formats provide varying degrees of instability mitigation
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The various types of bandwidth give similar thresholds when plotted in
terms of the laser coherence time
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The various types of bandwidth give similar thresholds when plotted in
terms of the laser coherence time
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A large number of LPSE simulations were run to generate scaling laws for

absolute SRS and TPD with a broadband pump
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High-bandwidth technologies developed to support short-pulse lasers are

being used at LLE to build a next-generation driver for ICF
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Temporal incoherence of the drive lasers can be used to suppress
laser-plasma instabilities (LPIs)
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« Laser-plasma instabilities limit the laser intensity that can be used in inertial
confinement fusion (ICF) implosions

 The key factor in determining the effectiveness of a bandwidth scheme at
suppressing instabilities is the coherence time

A future broadband laser based on optical parametric
amplifiers is currently being developed at LLE
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Different bandwidth formats provide varying degrees of instability mitigation
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