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Fig. 1 Schematie of the experimental approach for the TC-LJG spectroscopy
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Table 1 A part of observed 'TC-LIG lines coupled between B and
X electronic states of iodine molecules

Pump transition (cm™!) Pump transition (cm™?) Pump transition (em™1)
33 — 0 R(85) 18789. 91 32 — 0 R(55) 18789. 98 32 — 0 P(52) 18790. 09
Probe transition {cm~—1) Probe transition (cm™!) Probe transition (cm—?)

12 — 0 R(85) 17037. 28 12 — 0 R(55) 17079.79 12 — 0 R(52) 17083. 01
12 — 0 P(85) 17028. 12 12 — 0 P(55) 17073. 83 12 — 0 P(52) 17077. 36
13 — 0 R(85) 17140. 27 13 — 0 R(55) 17183. 60 13 — 0 R(52) 17186. 88
13 — 0 P(85) 17131. 17 13 — 0 P(55) 17177. 68 13 — 0 P(52) 17181. 27
14 — 0 R(85) 17241. 45 14 — 0 R(55) 17285. 61 14 — 0 R(52) 17288, 95

14 — 0'P(85) 17232. 41 14 — 0 P(55) 17279.73 | 14 — 0 P(52) 17283. 39
15 — 0 R(85) 17340. 79 17 — 0 R(55) 17580. 63 17 — 0 R(52) 17584. 17
15 — 0 P(85) 17331. 82 17 — 0 P(55) 17574. 88 17 — 0 P(52) 17578. 73
17 — 0 R(85) 17533. 86 18 — 0 R(55) 17675. 23 18 — 0 R(52) 17678. 83
17 — 0 P(85) 17525. 03 18 — 0 P(55) 17669. 53 18 — 0 P(52) 17673. 44
18 — 0 R(85) 17627. 55 19 — 0 R(55) 17767. 91 19 — 0 R(52) 17771. 59
18 — 0 P(85) 17618. 79 19 — 0 P(55) 17762. 26 19 — 0 P(52) 17766. 24
19 — 0 R(85) 17719. 30 20 — 0 R(55) 17858. 66 20 — 0 R(52) 17862. 41
19 — 0 P(85) 17710. 62 20 — 0 P(55) 17853. 06 20 — 0 P(52) 17857. 11
20 — 0 R(85) 17809. 10 21 — 0 R(55) 17947. 46 21 — 0 R(52) 17951. 28
20 — 0 P(85) 17800. 50 21 — 0 P(55) 17941. 90 21 — 0 P(52) 17946. 03
21 — 0 R(85) 17896.93 32 — 4 R(55) 17945. 61 32 — 4 R(50) 17953. 15
21 — 0 P(85) 17888. 40 32 — 4 P(57) 17937. 29 32 — 4 P(52) 17945. 56
22 — 0 R(85) 17982. 76 32 — 5 R(55) 17737. 63 32 — 5 R(50) 17745. 11
22 — 0 P(85) 17974. 31 32 — 5 P(57) 17729. 33 32 — 5 P(52) 17737. 55
33 — 4 R(85) 17947. 49 32 — 6 R(55) 17530. 91 32 — 6 R(50) 17538. 33
33 — 4 P(8T) 17934.77 32 — 6 P(57) 17522. 64 32 — 6 P(52) 17530. 79

33 — 5 R(85) 17740. 00 32 — 7 R(55) 17325. 45 32 — 7 R(50) 17332. 81
33 — 5 P(8T) 17727. 32 32— 7 P(5T) 17317. 21 32 — 7 P(52) 17325. 29

33 — 6 R(85) 17533. 79 32 — 8 R(55) 17121. 28 32 — 8 R(50) 17128. 57
33 — 6 P(8T) 17521. 14 32 — 8 P(57) 17113. 07 32 — 8 P(52) 17121. 08
33 — 7 R(85) 17328. 83 32 — 11 R(55) 16516. 56 32 — 11 R(50) 16523. 66
33 —7P(87) 17316. 23 32 — 11 P(57) 16508. 43 32 — 11 P(52) 16516. 24
33 — 8 R(85) 17125. 17
33 — 8 P(8T) 17112. 61

33 — 11 R(85) 16521. 99
33 — 11 P(87) 16509. 55
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Fig. 3 Experimental apparatus for two-color laser- Fig. 4 TC-LIG spectrum of I;coupled between
induced-grating spectroscopy of iodine molecules B?[% and X '3} electronic states
Liy Lay Ly: lens { f = 200mm); Py P2+ P3: Pin hole;
M ; Monochromator; S, Sz. Stop Board -
Y
5 4 &

3 o R B A R O AR A A I A TR R, RAZ T EXM T RAEE R EMOIRIZER

BRIE(REAR B AR R AV e R RE A A0 @ R SUED R E AL T 2 Pl iniL, B8 T Zry s
FHEBHBFR . TC-LIG i AL & T N TILRAA T H S HEN A B R ¥ T
BRI, RARDNGES R A LRSS TR 6T AW, &8 TR ¥ —
BN E 1, TC-LIG Rl AR R R 4 FM A S AR R BA T Z N A I E 6 L KK

FETTiE.
£ F X W

1 T. Dreier, D. J. Rakestraw., Measurement of OH rotational temperatures in a flame using degenerate four-wave
mixing. Opt. Lett. . 1990, 15(1):72~74

2 Q. Zhang, S. A. Kandel, T.. A. W. Wasserman ef al.. Detection of stimulated emission pumping via degenerate
four-wave mixing. J. Chem. Phys. , 1992, 96(2):1640~1643

3 Mark A. Buntine, David W. Chandler, Carl C. Hayden. A two-color laser-induced grating technique for gas-phase
excited-state spectroscopy. J. Chem. Phys. , 1992, 97(1):707~710

4 Jeffrey A. Gray, J. E. M. Goldsmith, Rick Trebino. Detection of atomic hydrogen by two-color laser-induced
grating spectroscopy. Opt. Lett. , 1993, 18(6):444~446

5 Thomas J. Butenhoff, Eric A. Rohlifing. Resonant four-wave mixing spectroscopy of transient molecules in free
jets. J. Chem. Phys. , 1992, 97(2):1595~1598

6 Thomas J. Butenhoff, Eric A. Rohlfing. Laser-induced grating in free jets. I. Spectroscopy of predissociating NO:.
J. Chem. Phys., 1993, 98(7):5460~5468

7 Thomas J. Butenhoff, Eric A. Rohlfing. Laser-induced gratings in free jets. II. Potodissociation dynamics via
photofragment transient gratings. J. Chem. Phys. , 1993, 98(7):5469~5476

8 S. Gerstenkorn, P. Lue. Description of the absorption spectrum of iodine recorded by means of Fourier Transform
Spectroscopy: the (B-X) system. J. Physique, 1985, 46(6):867~881

9 J. Teilinguisen. Intensity factors for the I; 5= X band system. J. Quant. Spectrosc. Radiat. Transfer, 1978, 18:

149~161



74

‘h £ M X 23 %

Two-color Laser—induced—gniting Spectroscopy of Iodine Molecules

Tang Zhen Zhang Peilin Zhao Shuoyan
(Department of Modern Applied Physics, Tsinghua Universily, DBeijing 100084)

Abstract Two-Color Laser- Induced- Grating Spectroscopy ( TC-LIGS) is a newly
developed laser spectroscopic techinque. This scheme offers the advantages of zero-
background detection, high spacial resolution and easy spectral assignment. The second
harmonic output (532 nm) of a Nd:YAG laser is split into two pump beams of nearly equal
intensity. These beams intersect at an angle of 2. 73 degree and are directed into the
I. sample cell. The interference of these beams produces a sinusoidal distribution of an
excited-state laser induced population grating and a ground state laser induced depletion
grating in the iodine molecules. A narrow bandwidth dye laser is used as probe beam and
directed to the laser induced gratings. The spectroscopic signal is collected along the direction
of Bragg diffraction. By scaning the probe laser wavelength, 129 TC-LIG lines coupled
between D and X states of iodine molecules are obtained in the 555. 9~570. 6 nm, 576. 3~
587. 2 nm and 605. 0~605. 6 nm regions.

Key words iodine molecule, laser- induced- grating spectroscopy, resonant four wave

mixing



