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Planar experiments study LPI in ICF ignition regime
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N19 NIF experiment investigates LPI at
shock-ignition conditions

CH
4.4mm | D Xray spectrometer

140

’, i A120
_-7  Target normal E 100
27,7 (180,0) = 80 |

D’ Time (ns)

Intensity (101 W/cm?)



N19 NIF experiment investigates LPI at
shock-ignition conditions

CH
4.4 mm i Q Xray spectrometer &é‘
i 140 L
AN 120 | .
P Target normal = 100 ©
2277 (180,0) — 80 0> o
P ' @ 60 g
. © 3 >
% /, d 40 =
5 1ol =
c
(]
-
£

D’ Time (ns)

L, ,>600um-1I,=10""W/cm?-21;,=035um-T, > 6 keV*

*hydrosimulations



Light diagnostics: FABS, NBI and diodes
Hot electron diagnostics: Xray spectrometer
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FABS suggests dependence of Raman emission on observation angle \
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FABS suggests dependence of Raman emission on observation angle \
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FABS suggests dependence of Raman emission on observation angle
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FABS suggests dependence of Raman emission on observation angle \
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FABS suggests dependence of Raman emission on observation angle
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FABS suggests dependence of Raman emission on observation angle \
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FABS suggests dependence of Raman emission on observation angle \
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Raman refraction must be considered when comparing FABS signals \
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Raman refraction must be considered when comparing FABS signals
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Raman refraction must be considered when comparing FABS signals
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Raman refraction must be considered when comparing FABS signals
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Snell’s law
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Snell’s law
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NBI plate image indicates Raman light only partially enters FABS

Time-integrated Raman light (400-700 nm) V. 9 C> m=

, arget nol
e . (180,0)
;
!

' z 3 ,, 1
< ’, ’
, '
FABS D ’
* D

FABS

30° FABS,NBI

20°




NBI plate image indicates Raman light only partially enters FABS \
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Hydrodynamics simulations gave underdense plasma conditions for PIC

simulations
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Hydrodynamics simulations gave underdense plasma conditions for PIC

simulations
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PIC simulation
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Summary

Laser-plasma instabilities explored at shock-ignition conditions via NIF experiment and simulations

NIF data analysis results:
- Discrepancy between Raman reflectivity and hot electron production
- Diagnostics gives limited information in planar experiments:
- Raman refraction could be large
- Side-scattering could be important
- Data showed relevant part of Raman light not detected

Numerical results (preliminary):
- Raman refraction not captured in PIC simulations
- n//4 activity and rescattering processess deplete pump energy
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Thank you for your attention

LPl in ICF program
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Polarization scan will provide more information on LPI
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Polarization scan will provide more information on LPI

A

Yy
OO
Eo
Dn
Ko >
t =2.400ps X
1.5 " " " 1073

.
(=)

~ !‘3

e|Ex|?/(cmewyg)

_
<

108

300 400 500

X /um

Backscattered (and quasi-back-scattered) Raman
TPD

200

-1.5 100

90°

Dn

v

v

100

200

300
X /um

400

500

10-5

_\
15
&

e|Ex|2/(cmewo)

1077

10°8

Side-scattered Raman



45°

Dn

v

v

45° polarization: E, has components along y and z



45°

Dn

v

v

45° polarization: E, has components along y and z



Seaton, PoP 27, 082704 (2020)

Scatter fraction ficater (/%) Diverted fraction f, (/%) Hot electron fraction fhot (/%)
Simulation bSRS SBS Total bSRS TPD Total 25-100 keV >100 keV >25 keV
OMEGA-scale 0.5 0.8 1.3 1.1 72.7 74.6 31.0 11.2 423
NIF-scale 23.5 18.9 424 47.0 24.1 89.9 26.7 11.2 37.9

L, =600 um —-1I,=2x10" W/cm?-1,=0.35um - T, =4 keV
Ji, MRE 6,015901 (2021)
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Planar targets have been used for LPI experiments at shock-ignition
conditions on OMEGA \

Scott, PRL 127 (6), 065001 (2021)
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Planar targets have been used for LPI experiments at shock-ignition
conditions on OMEGA \

Scott, PRL 127 (6), 065001 (2021)
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Side-scattering Raman signal informs us on plasma temperature \

Estimated electron temperature from hydro sims at 7.5 ns: 3 keV M C>
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Side-scattering Raman signal informs us on plasma temperature \
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Side-scattering Raman signal informs us on plasma temperature \

Estimated electron temperature from hydro sims at 7.5 ns: 3 keV M C>
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Side-scattering Raman signal informs us on plasma temperature \
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Side-scattering Raman signal informs us on plasma temperature \
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Polarization scan will provide more information on LPI importance \
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