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Experimental results

Stimulated and spontaneous Raman spectra

 The stimulated Raman spectra (upper) are well correlated
with the spontaneous Raman spectra (lower).

 All peak intensities observed two different Raman
spectroscopic methods are the same tendency, indicating
the SRS method is a qualitative analytic method like to the
spontaneous Raman spectroscopy. Raman Shift (cm-1)

A plot of the SRL spectrum versus Raman pump energy
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 At Raman pump energy above 400 nJ, the SRL spectra
changes dramatically around strong Raman resonant mode.
The results were inconclusive and difficult to interpret because
the SRL spectra includes unpredictable non-resonant
contributions such as pump-induced Optical Kerr Effect (OKE),
cross-phase modulation (XPM), self-phase modulation (SPM)
and so on.

 A plot of the SRL intensity at maximum Raman vibrational
mode versus Raman pump energy. At low pump energy,
linear fitting (dotted line) is well-matched with SRL intensity at
maximum.

Pathlength : 1 mm

Comparison of simulation and experimental results 

Raman Shift (cm-1) Raman Shift (cm-1)

Autocorrelation of Raman pump  and (chirped) probe pulses

Time-resolved stimulated Raman scattering spectra
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third order susceptibility

(a) (b) (c) (b) : transform limited Gaussian

 We produce the chirped probe adjusting by prism compressor in Non-Collinear Optical Parametric Amplifier
(NOPA) for measuring chirp effect.

 The SRS signal intensity increase linearly with changes in Raman pump pulse energy. However, with intensive
Raman pump pulse, SRL spectrum can be distorted. To understand properly dispersion shaped in SRL
spectrum, we perform time-resolved SRL measurement with chirped probe pulse.

∝
𝝏𝝏𝟐𝟐𝝈𝝈
𝝏𝝏𝝏𝝏𝝏𝝏𝜴𝜴

𝑰𝑰𝑹𝑹𝑹𝑹

𝑮𝑮 ∝ 𝑰𝑰𝑰𝑰 𝝌𝝌𝑺𝑺𝑺𝑺𝑺𝑺
𝟑𝟑 𝝎𝝎𝒄𝒄 𝑰𝑰𝑹𝑹𝑹𝑹

𝑰𝑰𝒄𝒄 𝒛𝒛 = 𝑰𝑰𝒄𝒄 𝟎𝟎 𝐞𝐞𝐞𝐞𝐞𝐞(𝑮𝑮𝑮𝑮)

The stimulated Raman Loss (SRL) can be defined as

: The intensity of the Raman pump pulse

G : SRG or SRL

: The pathlength of sample 

: The spontaneous Raman cross section𝝏𝝏2𝝈𝝈
𝝏𝝏𝝏𝝏𝝏𝝏𝜴𝜴

Seung Min Jin et al., Bull. Korean Chem. Soc., Vol.25, 2004

𝑫𝑫 𝒕𝒕𝒅𝒅 ≡ 𝐥𝐥𝐥𝐥
𝑰𝑰𝒔𝒔/𝑰𝑰𝒓𝒓 𝒕𝒕 = 𝒕𝒕𝒅𝒅

𝑰𝑰𝒔𝒔/𝑰𝑰𝒓𝒓 𝒕𝒕 ≪ 𝟎𝟎 𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃

Time-integrated SRL signalTime-integrated SRL signal

The transient gain/loss D(td) can be define as

In order to eliminate the coherent artifact, 
D(td) was integrated 

IRP

z

𝑮𝑮 = �𝑫𝑫 𝒕𝒕𝒅𝒅 𝒅𝒅𝒕𝒕𝒅𝒅

 At low Raman pump energy, nonlinear effects
from XPM can be eliminated by time-integrated
SRL signal on Raman inactive region.

 However, at high Raman pump energy, high order
nonlinear process is included in time-resolved SRL
spectra and it causes misunderstanding.

Unlike spontaneous Raman effect,
stimulated Raman scattering (SRS)
generates fields allowing Raman signals
from individual scatterers to add up
into a highly directional, high-
brightness coherent beam. In our
experiment, however, at intensive
Raman pump energy, the SRS spectra is
distorted dramatically. The experimental
results are compared with theoretical
simulation by numerically solving the
third order susceptibility. These results
show that nonlinear effects such as
cross-phase modulation (XPM), self-
phase modulation (SPM) can be
included in SRS signals with intense
Raman pump pulse.
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