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Abstract The near resonant energy transfer from SiO(b °IT) to Na is one of the most important processes of the
chemical sodium atom laser. In order to research the process, an experimental device of near resonant energy
transfer, which includes a system of synthesizing SiO(b *IT) and a system of producing and carrying sodium vapor,
was set up. The metastable state energy storage particle— SiO(b*IT) was synthesized by the reaction of products of
silane pyrolysis and N, O. Based on these works, the experimental research of energy transfer from SiO(6*IT) to Na
has been done. The spontaneous emission spectra of SiO(b *IT) and Na(4d? D) was detected; the existence of the
near resonant energy transfer from SiO(b *IT) to Na and the existence of Na(4d?D) were testified. The further
research showed that under the experimental conditions of the flow rate of SiH, at 0. 09 mmol/s, the flow rate of
SiH, buffer gas at 14. 88 mmol/s, the flow rate of N, O at 0. 744 mmol/s, and the pyrolysis temperature of SiH, at
1350 K, when the flow rate of Na buffer gas (7. 44 mmol/s) is fixed, the density of Na(4d*D) increases with the
rise of the temperature of Na oven; and when the temperatures of Na oven (673 K and 723 K respectively) are
fixed, the density of Na(4d” D) increases with the rise of the flow rate of Na buffer gas almost linearly. This work
provides a preparation for the further research of this laser system. such as the measurement of signal gain and
performance of lasing.
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Fig. 1 Schematic of experlmental configuration
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Fig. 2 SiO(b*IT) chemiluminescent emission spectra
produced in the reaction of atomic silicon and N, O
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Table 1 Band system of SiO(6*[T-X '3)

A /nm A /nm
(0,0) 295. 39 (1,3 320. 55
0,1 306. 48 2,1 288. 96
(0,2) 318. 39 (2,3) 310. 74
(0,3 331. 10 (2.4) 322.69
(1,00 286. 94 (2,5) 335.51
(1.,2) 308. 59
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Table 2 Near resonances of SIO(6*IF-X 'S) with
Na 35 S-4d* D pump transition
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AE /em™ ! is the approximate value of molecular energy level

minus atomic energy level.
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Table 3 Energy and spontaneous emission rates of

fine structures of Na(4d” D)

Transition Energy /em™ A value /(1077 s)

4d” Ds)s -3 Py 17575. 375 1. 20
4d® Dy)y -3 p* Py 17575. 410 0.21
Ad’ D, -3p* P 17592. 606 1.03
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Fig. 3 Spectra of Na 4d* D-3p* P (569 nm) detected

in the experiment
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