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Study of A2+—>X 2* LIF and &II,>X'3,
CIF emission spectra for Li
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University of Science and ‘Technology of China, Hefei)

Abstraet: LIF emission of AlZ}(v'=15, J'=2) -X13}(v"=1~13, J"=1, 3) R, P
double lines for Li; have been observed by using 632.8nm CW He-Ne laser. Basing on the
spectrum analysis and the collision effect study we have identified other single line specira
arising from the CIF emission of B3IT,(vs=21, Ny=1) — X3} (v"'=3~6, J"=1).
Key words: LIF(laser induced fluorescence), CIF (ecollis'on induced fluorescence)
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Fig. 1. Hmission spectrum of the Lis molecule Fig. 2. Diagram of the computational
excited by a 632.8 nm CW He-Ne laser(no buffer and experimental line intensities of the
gas in the heat—pipe) A-X transition for the Liz moleculs
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Table 1 Wavenumbers and intensities of 4-X R, P LIF
and b-X CIF spectra for Li,
(@) A-X LIF emission

v'=15, J'=2, Voo™ 15798cm1(v/ =5, J"=3) — (v'=15, J'=3)
v J Paxp (em-1) Yeal {Gm_l)u Yoal ~Yaxp Iexp(rel- unijts)
1 1 17185 3 - 17136.4 1.1 3
3 17 29.3 17129 .8 0.6 2.9
2 1 16795.3 16795.4 0.1 9.3
3 16789.3 16788.8 ~0.5 13.2
3 1 16459.5 16459.7 0.2 19.4
3 16453.5 16453.2 —-0.3 18.3
4 1 16129.2 16129.3 0.1 15.1
3 16123.2 16122.9 -0.3 16.2
7 1 15170.4 15170.8 0.4 18.2
3 15164.5 15164.6 0.1 18.1
8 1 14862.0 14862.3 0.3 13.2
3 14856.2 14856.2 0.0 15.3
10 1 14261.5 14262.3 0.8 15.9
3 14255.8 14256.3 0.5 18.5
11 1 13971.1 13970.9 -0.2 4.6
3 13965.4 13965.0 —0.4 6.6
13 1 13406.6 13405.8 -0.8 11.1
3 13400.8 13400.0 —0.8 11.3

a. The molecule constants were taken from ref, 7 with a correction of w,2,=0,00017cm1,

(b) b-X CIF emission

o J" vexp(cm-1) Vear (€m=1)° Veal— Voxp Ixp(rel. units)
3 1 16554.0 16553.8 ~0.2 2.9
4 1 16225.3 16223.4 —-1.8 9.2
5 1 15903.3 158084 —-4.9 7.8
6 1 15584.3 15578.9 —5.4 1.8

¢: The molecule constants of #3117, and 4, X states were taken from ref. 3 and ref. 7 respectively.
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Emission inteunsities I, of the

CIF spectrum in the b, (vy=21, Ny=1)—
X215} (v =5,J"=1)band as afunction of the
laser power I (buffer gas pressurePyz=436
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Fig. 4. HEmisdon intensities of the LIF
spectrum in the A3} (v'=15, J'=2)->X13}
(v""=3, J"=3)band and of the CIF spec—
trum in the B3I, (v,=21, Np=1)—->X 3} (v"
=5, J"=1)bard as afunction of the heat-

pipe tomperature T'(no buffer in heat-pipe)
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Fig. 5. The emisgion iniensities of the LIF sgpeetrum in the A'F¥](v'=15,
J'=2)->X13}(v"=3, J"=3)band and of the CIF spectrum in the bl ,(v,=
21, Ny=1) - X13}(v" =5, J"=1)bard as furetion of the buffor gas
pressure Pg

T'=1083K; Pumping power density: (a) 396mW/cm?% (&) 119mW /cm?
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