Near-field Coherent Anti-Stokes Raman Spectroscopy
with a Pulse Shaped Femtosecond Laser
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Abstract

We investigated reflection type near-field coherent
anti-Stokes Raman scattering (CARS) spectroscopy with a
pulse shaped femtosecond laser. We compared the features
of various single beam femtosecond CARS schemes. We
investigated the effect of spatio-temporal coupling at a 4-f
pulse shaper on intensity proximity of a tip.
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Fig.1: (left) A schematic of single beam CARS process;

(right) an experimental setup of single beam CARS

schemes.
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Fig.2: Pulse train CARS measurement with sinusoidal
spectral phase modulation; (left) CARS intensity of CHBr;
as a function of pulse interval; (right) CARS spectrum of
CHBIr3.
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Fig.3: CARS measurement with 2-color double pulses;
(left) CARS intensity of CHBr; as a function of pulse
interval; (right) CARS spectrum of CHBr3.
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Fig.4: CARS measurement with double pulses; (left)
CARS intensity of CHBr; as a function of pulse interval;
(right) CARS spectrum of CHBr3.
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Fig.5: An experimental setup of near-field single beam
CARS spectroscopy.

3.1
SLM
Fig.5 GaAsP-PD(Eg=1.82eV, 680nm)
10nm
w
2mw
Fig.6
300 5
720 E"-i
< 200 335
c = 3
3 150 225
S s § 1
305
o [
0 200 400 600 800 1000 0 200 400 600 800 1000

Pulse intervallfs] Pulse intervallfs]

Fig.6: Two photon photocurrent of GaAsP-PD as a
function of pulse interval. Phase modulation of Eq. (1) is
applied; (left) DC signal; (right) 2o signal, 4,=800nm.

w
3.2 CARS
CARS
CNT  200nm
CNT CARS
Fig.7 CNT RBM
200cm*
5mwW P

Fig.8



30000

25000
§ 20000

£ 15000

Amplitude[a.u.]
3
8
S

£ 10000

5000 2000

o [

0 200 400 600 800 1000 0 100 200 300 400 500
Pulse intervalfs] Wavenuml ber[cm-1]

Fig.7: (left) CARS intensity of single walled CNTs thin
film as a function of pulse interval; (right) CARS spectrum
of CNT.
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Fig.8: A tip-sample distance dependence of CARS signal.
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