THE JOURNAL OF CHEMICAL PHYSICS 132, 234503 (2010)

Temporal effects on spectroscopic line shapes, resolution, and sensitivity
of the broad-band sum frequency generation

Igor V. Stiopkin, Himali D. Jayathilake, Champika Weeraman, and

Alexander V. Benderskii®
Department of Chemistry, Wayne State University, Detroit, Michigan 48202, USA

(Received 16 February 2010; accepted 2 May 2010; published online 15 June 2010)



Conventional SFG system

Y
A
Conventional SFG ~ 1064nm > 3000nm (idlen
system - controlling  (Pump) X |
IR wavelength by 555 1560nm (signal)
Angle tuning $ $ % 7%& 1064nm (pump)

Optic axis

3000nm (idler) (in XZ plane)

>
Z

Second order process: P(w,) = 7E(w,)E(-,)

~

Energy conservation : ;= ®;+ ®, -
| |
T4nning ranbe
]

X TypeI-Q BBCI)

G
(4]

Momentum conservation :
n;, k=n, Kk+n, k,

w

¥: 4057
¥i22
=

I
I
\\
I
L I -
//
|
I
1 1 1 It I! 1 1 1
2 34 36 38 40 42 44 46 48
Phase matching angle {degree)

M

Wavelength (micrometer)
)
(&)

1 cos’ @ . sin’ @

n (@) n(@) new)

-t
(&

o



Broadband SFG system
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Broadband SFG system
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Spectral resolution of BBSFG
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Spectral resolution of BBSFG

Q: 1) What time delay makes SFG spectra better??
2) How about visible pulse shape??

H Stretch mode: resonance at ~2135 cm™!, damping~10 cm™!

/ ;
}-| 0 Water
Propiolic .

Acid

SCHEME 1.

Take SFG spectra of Air / water interface with varying time delay
(-1000fs ~ +1000fs)



Preparation for experiment

1) 41 pulse shaper
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Preparation for experiment

1) 41 pulse shaper
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SFG spectra with 4f pulse shaper
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At positive time delay (t, > t ;) spectrum looks more similar to
Lorenztian line shape



SFG spectra with 4f pulse shaper - fitting
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SFG spectra with etalon- fitting
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