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The two-plasmon—decay (TPD) instability dominates
over stimulated Raman scattering (SRS) on OMEGA

in contrast to the National Ignition Facility (NIF)

UR
LLE

e OMEGA
— TPD is observed in most planar and spherical experiments
- near ng/4: L, <150 um, Te < 3 keV, Ioyeriapped = 1014 W/ecm?
- Thomson scattering helps interpretation of /2 spectra
— SRS is observed in extreme cases only

* NIF

— only absolute and convective SRS is observed (Egrg < 5%)

- hear n¢/4: L, <700 um, T, ~ 3 to 5 keV,
Isingle quad = 5 x 1013 W/cm?

- sub-n./4 SRS may be multibeam for
a limited number of beams

- TPD presence cannot presently be determined
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Evidence of TPD and SRS is observed on OMEGA

in high-intensity planar-target shots
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Thomson* and w/2 spectra taken at the same time are

nearly identical and clarify some aspects of the /2 spectra
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*R. K. Follett et al., Phys. Rev. Lett. 116, 155002 (2016).
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Blue plasmons

Red plasmons

LPSE can predict Thomson-scattering spectra very well
and therefore helps understand w/2 spectra

UR

E26164a

Thomson scattering
—20 Il %103
—10
0 ram
R ~s———-
20 |
0.0 0.5 1.0

Thomson probe: 263 nm

TS down-scattering off TPD
plasmons to ~400 nm

Arranged to probe TPD plasmons

LLE

/2 spectrum

Time (ns)

Thomson probe: 351 nm
(drive beams) “self-scattering”
off TPD plasmons
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LPSE simulations predict that “red” TPD plasmons

are up-scattered to their Landau cutoff
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NIF Planar-Target Experiments Approximate Direct-Drive Ignition-Scale ICF

NIF SRS spectra are observed at 23°, 31°, and 50° and

identify SRS sidescattering is the dominant process
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*P. A. Michel et al., WeO-4, this conference.
E25684¢ **R.W. Short, A. V. Maximov, and W. Seka, WeO-6, this conference.
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SRS spectra displayed on a linear scale indicate narrow

and nearly constant density ranges for SRS
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The total SRS emission can be estimated

from measurements and simulations
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630-nm polar distribution
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Conclusions from overall SRS observations
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Absolute SRS accounts for ~30% of total SRS light

Total SRS appears to reach ~5% of incident
(~10% of light reaching interaction region)

Below n./4, SRS appears to be dominated by tangential
sidescattering (along isodensity surface — absolute instability)

Absorption increases rapidly toward n;/4 (down to ~2%)
Refraction near n./4 is very strong

“Raman gap” of the 1980s (and now) may really
be an artifact of refraction and absorption




Absolute SRS (>702 nm) scales linearly with incident
laser power while sub-n./4 SRS scales exponentially
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Data taken with linear ramp laser pulse, shot 161010-004
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Summary/Conclusions

The two-plasmon—decay (TPD) instability dominates
over stimulated Raman scattering (SRS) on OMEGA

in contrast to the National Ignition Facility (NIF)
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e OMEGA
— TPD is observed in most planar and spherical experiments
- near ng/4: L, <150 um, Te < 3 keV, Ioyeriapped = 1014 W/ecm?
- Thomson scattering helps interpretation of /2 spectra
— SRS is observed in extreme cases only

* NIF

— only absolute and convective SRS is observed (Egrg < 5%)

- hear n¢/4: L, <700 um, T, ~ 3 to 5 keV,
Isingle quad = 5 x 1013 W/cm?

- sub-n./4 SRS may be multibeam for
a limited number of beams

- TPD presence cannot presently be determined
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