Development of a single shot coherent Rayleigh Brillouin
scattering capable laser system
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Figure 2: The seed laser.a) Pump diode b) Collimato
optical cavity and electro-optic modulator d) 1064 nm filter

The Optical Setup

The setup ultimately delivers two ~250 mJ flat-toppec
pulses after shaping and amplification. Here we
highlight some of the unique challenges of meeting
these metrics and the solutions our setup uses in order
to accomplish them. The custom, in-house desighed
and built seed laser emits a “10 mW continuous wave
1064 nm (CW) beam. Using an electrooptic modulator
(EOM), the seed laser is capable of quickly chirping the
emitted beam’s frequency by 1.5 Ghz in ~200 ns. In
order to eliminate intensity modulations due to
relaxation oscillations in the seed cavity, the beam
emitted from the seed laser is injection locked to the
slave diode laser, forcing it to emit at the same
frequency as the seed laser.
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Figure 3: The
optical setup of the
"3 > o« top  shelf. The
e t\’ | beam propagates
in the direction of
. Fabry—Pérot the red arrows. It is
Sl e o At amplified through a
7 _‘ﬁ: Il Iqterferometer fiber amplifier and
o TR split in two via a
50/50 beam
splitter. The
resulting  beams,
the temporal profile
of which IS
modulated at the
Electrooptic
Modulators (EOM)
are then fed into
the two amplifying
arms on the lower
optical setup.
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Conclusions

A system capable of delivering the two pump beams as well as the
orthogonally polarized probe beam needed for CRBS measurements has
been designed and built. It is capable of obtaining an entire CRBS
spectrum in a single ~200 ns pulse. This system is capable of determining
temperature, shear and bulk viscosity, and the speed of sound in a
gaseous medium. The system is also capable of operating on very short
time scales, making the diagnostic a good candidate to characterize
transient processes with a high degree of spatial and temporal
resolution of 200 ns and 150 um respectively.
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