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Research of Picosecond Raman Amplifier in YVO, Crystal
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Abstract The performance of YVO, crystal as Raman amplifier is reported. The beam quality of Raman Stokes light
is improved due to Raman “cleanup” in the amplification stage. Then, by changing the pump pulse width, the
experiment is carried out in three different pulse width conditions. The experimental results show that the wider the
pump pulse is, the more easily the pump-seed delay is adjusted. By changing the incident angle between seed and
pump light, its influence on the performance of Raman amplifier is also studied. Raman amplifier based on four wave
mixing (FWM) is very sensitive to the change of the incident angle. Third order Stokes and third order anti-Stokes
Raman lights are obtained at different incident angles, and the spectral composition of all the Raman Stokes is
identified to the calculated Raman Stokes spectral composition.
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Fig. 1 Experimental configuration used for Raman amplification
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Fig. 2 Schematic diagrams of (a) traditional laser amplification and (b) Raman amplification
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Fig. 3 (a) Beam profiles of filamented first-order Raman

light produced by single pass Raman generator;
(b) amplified first order Stokes light produced by
seed Raman amplification; (c¢) pictures of third-
order Stokes Raman light and (d) third-order anti-
Stokes Raman light
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Table 1

Spectral composition of Stokes and anti-Stokes in YVO, crystal

Pump condition

Stokes and anti-Stokes light

Frequency of SRS-active crystal

A,/nm  Pump geometry =~ Wavelength /nm Line FWM line attribution vibration mode w,/cm !
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Fig. 4 Stokes pulse energy (measured by spectrometer)

versus time delay between Raman seed and pump light

1002005-3



H |

# ot

Jok i 4 E . x5 b1 O R 2 Al iz e A R Y Al
HA DX B . S W AE S I i S ROE O 9 Hh £k
e il R O IR K VE B GE I Rl 2R B 5T,
Grigsby % By S I 25 R 5 A OS5 RA — B W
AN S I SR FH B8 S AN 7] i 3 52 6 45 SR AN ) ) T 2L

Xt OR SE B A E R R 14 55 — A R R L
SR TG B 2 6 W A 18] 19 A G I A S 4

: @

Intensity (10° a.u.)
—_- = N W e Ol O

2 14 1.6 1.8 2.0 2.2 2.4
Angle betwwen seed and pump /(°)

4.0
~ 35} ()
2 3.0
2.5
200  FWHM: 0.40° —>
15
1.0
0.5
0

WS R o B8R AR TP AL S RO S 2
12 63 i YRR BAE L A RO S R e
iz G AR L D C 2% 1R I A BE e LR b 2 B 2
JEHYOR . MBS rh i il 2t Al & . ARG 1E] Y
X BORBCR B IAR K . TG IE =it o
Wit i 2 S = B T s 0ot . U e A Y B i
i 0. 5%k 2 S HORBR T R

18 20 22 24 26 28 30 32 34
Angle between seed and pump /(°)

5 R e ORI OB IR OB IR a3 400 8 B i 2 Fh Tt 5 Hhis St A gt e 2 1L
() IEZHHEseiirhr &5 (b) R =Briidt s i h s s

Fig. 5 Stokes pulse energy (measured by spectrometer) versus incident angle between Raman seed and pump light.

(a) Third-order Stokes Raman light; (b) third-order anti-Stokes Raman light
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