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For multibeam two-plasmon decay (TPD), the absolute
instability usually dominates
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The TPD threshold is sensitive to the number, orientation,
and polarization of the beams

For two beams polarized out of their common plane a collective
absolute mode near k = 0 dominates TPD

For two beams polarized in their common plane there are two
absolute TPD modes; the dominant one depends on angle of
incidence

The thresholds of multi-beam absolute modes decrease with
larger incidence angles and increased polarization components
in the plane of the common wave



The temporal growth rate for single-beam TPD is

maximized on a hyperbola in k space for a single beam
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* The hyperbola lies in the plane of polarization

» Different points on the hyperbola correspond to decays occurring
at different densities; larger wavev ectors — smaller densities
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A single beam shows maximal convective gain along
the hyperbola
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The expected convective gain enhancement is seen for

two pump beams polarized in their common plane
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When the beams are polarized out of their common

plane, enhanced gain is seen near the origin
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The presence of enhanced gain near the origin raises
the possibility of absolute instability there
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Two beams polarized in their
common plane

Orange: region of absolute
instability
Green: region of overlapped
convective gain

Two beams polarized out of
their common plane

Blue: region of overlapped
absolute instability




For a single beam, the absolute TPD threshold
(Simon et al.) is lower than the Rosenbluth
convective threshold
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e The Simon thresholdis 77 =233T,., >1
. . 27y?3 I4L,
The Rosenbluth convective gainis Gp = KV, V, 5367,y ~4.351n
* The nominal convective threshold is Gg >27m,0rn > 271 ~1.44
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Therefore, the absolute instability appears below the convective
instability threshold; this, in general, remains true for multiple
beams
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Fourier analysis of the time-dependent TPD equations
results in a set of first-order linear equations that

can be integrated numerically
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Numerical integration of these equations gives spatial

gain; divergent gain indicates absolute threshold
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The absolute threshold for TPD depends on the angle

of incidence and polarization
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For a single p-polarized beam, the interaction lengths in

both k-space and real space are increased by ~ 1/cosO
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e As aresult, the threshold is reduced by ~cos260
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For two p-polarized beams, the interaction

regions are separated, reducing synergy
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e For two s-polarized beams the separation is much smaller
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For two p-polarized beams, an on-axis absolute mode
with k, = 0 has the lowest threshold at larger angles
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At larger angles, the on-axis mode is closer

to the hyperbolas than the off-axis modes
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With more beams, the absolute TPD threshold for
the on-axis mode is quite sensitive to the cone angle
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Summary/Conclusions

For multibeam two-plasmon decay (TPD), the absolute
instability usually dominates
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The TPD threshold is sensitive to the number, orientation,
and polarization of the beams

For two beams polarized out of their common plane a collective
absolute mode near k = 0 dominates TPD

For two beams polarized in their common plane there are two
absolute TPD modes; the dominant one depends on angle of
incidence

The thresholds of multi-beam absolute modes decrease with
larger incidence angles and increased polarization components
in the plane of the common wave



