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v"In the spontaneous Raman spectroscopy, a coherent pump beam at w, is incident on

a sample, and Stokes w¢ or anti-Stokes w,c photons are generated.

P

v The stimulated Raman scattering (SRS) is a four-wave interaction. The Stimulated
Raman Scattering (SRS) represents one of the third-order nonlinear optical processes.
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® Stimulated Raman spectra
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v' The probe spectrum for the Raman pump on and off, gives the loss spectrum
(stimulated Raman spectra). The peak positions are well correlated with them of
the spontaneous Raman spectra.

v' Benzene and Toluene which has ring structure are used for a reference in Raman

spectroscopy, because these molecules have the strong Raman active mode
around ~1000 cm-! (the ring vibration mode).

v We performed the stimulated Raman spectroscopy for various molecules such as
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® Raman pump and Raman probe spectra
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v" The fundamental pump beam is centered at 1030nm, after filter pair, the pump pulse is centered at 1024 nm
with a bandwidth of 12 cm=l. Because we can control the center of pump pulse by tilting angle of narrow
band-pass filters.

v A broadband Raman probe pulse (800-980 nm) providing the Anti-stokes field (the spectral window from 400
cm! to 1800 cm-1) with a 130 fs NOPA (Nonlinear Optical Parametric Oscillator).

® Power dependent SRS spectra of benzene

Probe energy dependence Pump energy dependence
(Pump energy = 150 nJ) (Probe energy = 6.6 nJ)
1.05 - 1.2
1-OOM 1.1 |
— ' 1.0
S5 0954 .
o - 0.9
> 0.90 - |
'5; . 0.8
c 0854 probe =6 nJ [ pump = 150 nJ
.,qé _ probe = 6.6 nJ 0.7 F pump = 350 nJ
i probe =18 nJ ' pump = 430 nJ
= 080 probe =22 nJ 0.6 F pump =525 nJ
' probe = 33 nJ - pump = 637 nJ
0.75 - : prczbe = 44; nJ 0.5 F pump =725 nJ
H H H H H H H H H H H H H H —d
400 600 800 1000 1200 1400 1600 1800 400 600 800 1000 1200 1400 1600 1800
Raman shift (cm1) Raman shift (cm1)
0.25 N 0.55
B 995cm’ '
[ 0.50 } /'/.
0.24 F -
—_
5 | 0.45 |
= o023f - 0.40 |
> u
wd L
@ B 0.35 |
S o022 =
e
c 0.30 |
[ —
0.21 F [
0.25 |
| | / B 995cm’
0.20 a . . H \ 0.20 H H ]
10 20 30 40 200 400 600 800
Probe energy (nJ) Pump energy (nJ)

® Equation of Raman loss signal on experimental parameter

Or = Raman scattering cross section
I C = Sample concentration
0.4 e xp 0O R C pu YA IZ = Sample pathlength
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of the Raman pump pulse

David W. McCamant, Rev. Sci. Inst, 75, 2004, 4971-4980.
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benzene, toluene, (+)-a—pinene, and (-)-limonene as reference and chiral molecules. We

successfully have been observed the Raman active modes in our SRS loss measurement. Our results indicate that the peak positions and overall spectral shapes obtained from
the stimulated Raman spectra are well matched with them of the spontaneous Raman spectra.

v' We showed that the SRS intensity exponentially increases with the pump energy, whereas it doesn’t depend on the probe energy from the pump and probe energy dependent

measurement.

v' We are currently extending this approach to ROA measurement and combining it with coherent Raman process such as stimulated Raman spectroscopy (SRS) to achieve an
effective ROA measurement. We anticipate that this new approach will be applicable to femtosecond ROA spectroscopy and chiral microscopy for stereo-chemical imaging of

chiral drugs and biomolecules.



