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Fig. 2 Calculated curves of resonant signal (a)., (1)
and B;(c) vs crossing angle at @, — @, = 1239 cm™! Fig. 3 Calculated curves of the background from sample
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Fig. 4 Experimental arrangement of CARS



836 f H B ¥*% 22 %

90r
70r
~
16 s
L)
] 5“-
120 %.
=
$ :
g 80 = 30
8
£ 404
10r
1066 1050 1190 1150 12001256 o0 : ‘ ' :
't 2 130 1190 1210 1230 1250 1270
r,(cm~!) : @ -
- I'w’(m Y
Fig. 5 CARS spectrum of uridine at phase matching Fig. 6 CARS spectraum of uridine
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Fig. 7 CARS spectrum of uridine Fig. 2.?; Cartesian displacement for

ring modes of base
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Table 1 Ring skeletal mode of base

CARS line of ring modes (cm™1) 970 1010 1100 1239 1450
Mode of C6 ring B, E, E, B,, E,,
Cartesian displacement (a) ) (c) () (e)

B 7 A 1160 cm™—! 5 1380 cm™! B4~ CARS k4> H1%+ N 3 CH £ out-phase Fl in-phase
FIPF T Hi Rz, K 1160 em™ RELLIME P RIEBIRIEE]; 5551, 1430 cm™ CARS BEXf Y
NH 8255 i iR 3 .

£ 1100 em—! ¥ 724589 1080 cm=' % 1120 cm=' Fi4b B B T S %, 76 1380 em—' R IEAY
1340 cm™! e tBFE—N A, X B R E WA BEZEN, ENMFEMRE T BERIN N
) CARS i,

RERUEMEREERE 2 P,

Table 2 Experimental result of vibrational modes of uridine

CARS line Line width HWHM 1,

Assignment
(cm™?) {em™1) (relative to mode 1239 em™=1)
970 - 10 0. 09 base ring skeletal stretch-bend coupling mode
1010 10 0.12 base ring skeletal stretching maode
1100 40 0.79 base ring skeletal stretching mode
1160 20 0.53 CH bending mode out of phase
1239 20 1 base ring skeletal stretching mode
1340 ) mode of ribose
1380 30 1. 06 CH bending mode in phase
1130 NH bending mode
1450 base ring skeletal stretching mode
5 & i
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FAESLIR T RBE T BAF A9 HBR , CARS iy B 1) 58 € MR 5 » Jor LA 7T 9] 4 3th 1 S A8 R A9 3R 3
B, HAr 900~1300 em™ Y I LABEE A TCH A B 4E Tk sh AU h £, 1 1300~1500 em™
BBY P EEAULE CH 1 NH 4975 th iR 3h X, T IR AY 53 BN R B A BREE CARS Ul A9
i,

W A S LA, BTN ISR A9 CARS J7 3iME 8 — R R DG OT ik A
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Study of the Vibrational Structure of Uridine in Aqueous Solution
by Phase-mismatched CARS

Han Liqun Zhao Shuoyan Zhang Peilin

(Department of Physics, Tsinghua University, Beijing 100084)

Zhou Yidong Zhao Yufen Li Yanmei
(Opening Laboratory of State Education Commission for Bio-organic Phosphorous Chemistry, Tsinghua University)

Abstract CARS spectra of Uridine in aqueous solution are examined in the region of 900~
1500 cm™!. The nonresonant background has been remarkably suppressed by using a phase
mismatching method. The ring skeletal stretching modes of base, C-H bending modes and
N-H bending mode can be assigned unambiguously, and the very weak vibrational modes of
ribose are also observed. The experimental conditions of the phase mismatching technique
are discussed with a numerical calculation. We conclude that background-eliminated CARS

measurement is a powerful tool for studying the structures of nucleic acids.

Key words coherent anti-Stokes Raman phase mismatching, uridine, vibrational structure
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