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True Surface Spectra from Sum-

_ Frequency Vibrational
sopectroscopy of Nonpolar Liquids

@ 12 1 7&1&

' Eﬂﬂ.) 15: 6 30,

,r I
S A
,&:_/ ? e o I L N \'{';'« 5
o Jfl,;«" '!'d" =,

"\a | .
E i 6l S %%ujtzo@rég@zeoe%ﬁ’ﬁ_' fm,
2R LA 2207 . 20024E9H —12H, R A Trieste TAS& INFanF%ﬁTEPJW‘ﬂ:ﬂ
BT, 20054E6H —114, fEEEMax- Plank%ﬁ%ﬁ%ﬁﬁﬁ ViR s 20064E7 H —

= r2oteFE12H, ft%%@ﬁn)lljc#mﬁﬂ%&%ﬁ%ﬁﬁ/ LA S e 201 05F
12 %5 B e RIEAME T A A B NS, 23 T 20105 AI20134E 3R/ LeT
LA THRIFZE R “FHiHLmnFTAL” ﬁtﬂmiﬁo
ANBAR: RES5FAEEE, TFRMEEAENS, BIRR T35, e Z 15
FIRB A KR ERE. TS FROEEIRI %ﬁ%ﬁ—‘z’ aﬁ%ﬁiﬂt{% 'ﬁ‘-*%i%”%u‘é#
ﬁi%sglﬁcEBZ% EE1E, ﬁé*”—ﬂzﬁ& 2 Vs b7 .. R fERLY)
12007 = v - 3 ==

4

Wm’- ’

"

-~
- -
o

= -
- )

T =
) ‘ decades, sum-frequency vibrational spectroscopy (SFVS)
Bx has been well establisk sjerful technique for surface studies. It is based on the idea
2 that under the electric€ fapproximation, SF generation originates only from the
BN surface or interface wheé grsion symmetry is broken. There is, however, always a
tF@ lingering doubt that the fadrupole (EQ) bulk contribution to surface SF generation
L may not be negligible. & W=is particularly important for SFVS application to media that
% do not have a surface |ayél ingly polar-oriented molecules, although it has been largely
ML ignored by many practitiGh WSFV/S. Despite many theoretical and experimental studies in
}|é§L the past, a comprehensive pjetlire supported by experiment is still missing.
tm Following our theoreti€al understanding, we designed an experiment and used benzene
iz as an example to show that for the first time, we can separately obtain EQ bulk spectra and
Jﬁ):[ surface spectra from SFVS of a medium composed of nonpolar (symmetric) molecules. The
true bulk spectra with no contribution from the surface were directly measured by transmission

- SFVS, and the true surface spectra with no bulk contribution was deduced from reflection
- SFVSthrough proper spectral analysis. The results also provide guidelines for evaluation of
:f;f-'i.-'-'_;f;_-;__._ﬁ;i_the |mportance of bqu contrlbutlon to SFVS when applled to media of polar molecules.




