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* Lidar to measure wind speed with Doppler frequency shift of
the aerosol backscattered beam [1]

» All-fiber lidar for compactness, robustness and reduced cost

* 1545 nm for eye safety, atmospherical transparency and maturity
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of telecom components Vio  [] coupler  ViTVior+AVaomtAVoor
 Applications : Management of air farms and airports, In-flight
turbulence control |
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Freguency comb generation

- e Phase modulation with an
RF Generator .
Vsin(2vgout) electro-optic modulator [3]
» |/_: voltage to apply for a
phase modulation of
* |ndex of modulation :
f=Ve/m
o E(t) = Eoei(27T(VL0+VA0M)t+,BSiTl(27TVE0Mt))
=E, Y% _ o J.(B) e2m(VLotVaom+nVEoM)E
 Comb lines spaced of vgpy

 Amplitude of the lines on the power spectrum
proportional to J,, ()2

SBS occurs when the power at a given frequency exceeds the threshold limit P¢gs. With a frequency comb,
the power in each line is still limited by SBS, but the sum of the lines exceeds this limit.

Principle of the Stimulated Brillouin Scattering (SBS)

/V\/\/‘ Reflectivity

Laser wave at v,;

VAVAVAN

Stokes wave at v¢ = v; — vy

\\ \'\ ‘ 1/ /~ T P
\ \ J /

Acoustic wave at v,
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Brillouin Incident Power
Threshold

 Non-linear effect in the amplifier fiber

* Power backscattered from a Brillouin threshold power Psz< [2]
* Limit in peak power of the pulses, risk of damages
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Results

Evolution of the TEF as a function of the modulation frequency

« B =144 Jo(B)* =J1(B)"
Balanced three lines comb
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 Simulated TEF =
Power of the highest line of the Stokes

spectrum modelized without comb
Power of the highest line of the Stokes

modelized with comb |
— Simulated TEF |  Stokes spectrum model : convolution
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 TEF : Threshold Enhancement Factor

Psps with the comb

 TEF =

Psps without the comb
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Experimental set-up for measuring the TEF
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Threshold enhancement factor
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) Evolution of the TEF as a function of the modulation index
Y
= —— Simulated TEF " VEoM = 130 MHz
<, LA, - Measured TEF » Simulated TEF =
Time Power of the highest line of the laser
t vio 4 Vo + Vaom 4 spectrum without comb

Power of the highest line of the laser
spectrum with comb

« Gaussian pulses with a duration of 330 ns at a Conclusion
repetltlon rateOfZOkHZ IIIIIIIII|lIllIIIII|IIIIIIIII|IIIIIIIII ForafrequencycombwrthNllnes’the

 Measure P at the fiber output by checking 1 o Iat'zan - 3 4 | TEF is increased by a factor N, unless
Uiatl I X . .
_ the shape of the pulse / the lines are too close In frequency.
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