(vALE2—)

VT INT X R e NT X A g RN E I R AR TR OB L
DK ~DIi H

Development of single-channel heterodyne-detected sum frequency generation
spectroscopy and its application to the water/vapor interface

BIZHERMEMZHM Lo £
Graduate School of Science and Engineering
Shoichi Yamaguchi

Single-channel heterodyne-detected sum frequency generation (HD-SFG) spectroscopy for selectively
measuring vibrational spectra of liquid interfaces is presented. This new methodology is based on optical
interference between sum frequency signal light from a sample interface and phase-controlled local
oscillator light. In single-channel HD-SFG, interferometric and spectrometric measurements are
simultaneously carried out with an input IR laser scanned in a certain wavenumber range, which results in
a less task than existing phase-sensitive sum frequency spectroscopy. The real and imaginary parts of
second-order nonlinear optical susceptibility (#) of interfaces are separately obtained with spectral
resolution as high as 4 cm™* that is approximately six times better than existing multiplex HD-SFG. In this
paper, the experimental procedure and theoretical background of single-channel HD-SFG are explicated,
and its application to the water/vapor interface is demonstrated, putting emphasis on the importance of a
standard for the complex phase of 4.
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o .
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>
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- RIE D ImyP AT IV ERUIEZENRR. 7005, X 4b D D0 DFEE D ys D AT MY
THLOEHREL TRV, ZOZEE, HENMAHO R THEIOFEBRFE RO NIVEHEEN N L%
BIRT 5. BR1Z, X 4b @ H0 K E D Imys A7 MUITIE, 2800 ~ 3120 cm  IZ“IED AU R A 5NS
HOD, BENABMEZ DX 5 TIEFNDE 2> TNDZEITIERB LW, S5O AR SFG HIE
(ZiE, A BIOERAARMEIA Y T2 FIENE ENTORWAEEMERDS. B 1 s, HHOMEL
feA v BTNy 7 (0TS) By T IEORIGAT VLD X FR CH HAFHIRSBI /N Rix 2800 ~
3000 cm* OFEI CIEDIRIEZ RLTWDA 2, 2T 7 — 7 O L 5 (180° DAL FH 97 )
THD, EVHZETHD. FFELNHE LR EiEEA B L OUEE Oy 15 1 2 2 M. Bonn SO
BTN A 75 25, RO HEERE B LI AZ /— /L2 if 2, D. Hore H2SEREL7- OTS B4y T
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IZEBREITHIZED R ZEH LD THESER T/ o7,

7. Bt
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