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have been reported

: 3150 cm-1

probe frequency

: 1650 cm-1

below 1350 cm-1 : transient absorption

below 1570 cm-1 : broadband bleaching
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The O-D, rather than the O-H, 
stretch vibrations are probed, 
as our tunable infrared source
works more effectively in this 
frequency range.

simulated data for the ‘icelike’
and ‘waterlike’ hypothesis

n (HDO) ~ 4 * n (D2O)

IνOD (HDO) >> IνOD (D2O)

D/(D+H)=0.33

ωi Γi

ν1

ν2

2400 140
2515 120

fitting 
parameters



IntroductionIntroduction

1680 1640 1600 1560
0.00

0.05

0.10

0.15

1568
1575

[BMIM]BF4

1631

1638

pure ionic liquid

neat water

Ab
so

rp
tio

n

wavenumber ( cm-1 )

OH bending mode
( ~ 1640cm-1 )

2800 3000 3200 3400 3600 3800
0.0

0.1

0.2

0.3
increasing water
 concentration

 pure water

Ab
so

rb
an

ce
wavenumber (cm-1)



OD vibration modesOD vibration modes

– – –– – – –

ωi Γi
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model I (“ice or water like”)

- the structure of VSFG : should 
have remained identical
- overall spectrum : only the 
amplitudes should have decreased
upon isotopic dilution

model II (ice & water like)

D2O HDO 
: appearance of new spectral feature

two O-D stretch peaks of interfacial 
D2O originate from intramolecular
coupling (ex. ss & as)

molecular symmetry is broken
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model I (“ss & as stretch OH”)

ν1 = 2400 cm-1 : ss mode
ν2 = 2515 cm-1 : as mode

νO-D(HOD) = (ν1 + ν2)/2 = 2460 cm-1

mD << mO

if ν2 = 2460 cm-1 peak originates 
from the as mode

then it should appear more markedly 
in the ppp and pss spectra
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Du et al. Phys. Rev. Lett. 70, 2313 (1993)

Q. Do it well correspond with temperature dependence ?


