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Introduction
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A 2-D numerical model for SBS and
filamentation was developed
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Propagation through plasma changes the
hot-spot intensity distribution
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*LLE Review 79, 151, NTIS document DOE/SF/19960-317.

�
�

�
���

� �
�

� �

�

� ��

� ��

� � ��

�

�

� ��
�

�

�
� �

�

�

�

�

�

�
�

�

0.001

0.002

0.003

0.004

P
o

w
er

0.001

0.002

0.003

0.004

2.4

�rms = 14.1% �rms = 15.5% �rms = 9.8% �rms = 13.0%

� = 3 GHz
	� = 0.14 THz

� = 9 GHz
	� = 0.6 THz

t = 700 ps

0 1.2
mm

2.40 1.2
mm

Vacuum
Plasma

Vacuum
Plasma

�



P2069

For low SSD modulation frequency the transmitted
light spectrum is widened and reshifted

� The blue shifted spectral components
are characteristic of near-forward SBS*.

�0 ~ 2.5 ��1014 W/cm2;         f# = 6.7;     n = 14% ncr;
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* McKinstrie, Li, and Kanaev, Phys. Plasma 4, 4227 (1997).
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The ion-acoustic spectrum provides further evidence
of near-forward SBS
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For high SSD modulation frequency the transmitted
light spectrum exhibits power exchange
between existing lines

� We think that spectral broadening is limited
by the aspect ratio of the speckles.

–3 � 1011 –1� 1011 0 1� 1011 3� 1011

Hz

0.30

0.25

0.20

0.15

0.01

0.05

0.00

0.35

IA
�I

�0 ~ 2.5 ��1014 W/cm2;         f# = 6.7;     n = 14% ncr;

�m = 9.0 GHz;         �� = 0.60 THz

Transmitted light
Incident light



P2071

The ion-acoustic spectrum proves that power
exchange is facilitated by near-forward SBS

� Angular seperation between neighboring lines (���~ 0.41�) is
consistent with

� Lines, multiple of ��,�indicate that every EM sideband interacts
with every other EM sideband.
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Resonantly driven SBS was observed in simulation
of SSD-smoothed beam propagation

Summary

� For 3-GHz SSD modulation, transmitted light spectrum
was widened and red shifted.

� For 9-GHz SSD modulation power was exchanged between the
spectral components of the incident light wave.

� In both cases the beam nonuniformity increased slightly.


