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A time-resolved Fourier transform spectroscopic method has been devel oped with amicro-
controller SX and applied to infrared emission spectrum of He,. The He, molecule is known to have
many electronic transitions between Rydberg states in visible and ultraviolet regions. However, in
infrared region only two bands b, &% ,"andB'M, A'S " have been studied by usingaDC
discharge method so far.

In the present study, He, was produced by a pulsed discharge in He with pulse width of 20 psec
and 1 A peak-to-peak current. In the 1800-10000 cm™ region, many electronic transitions have been
observed in addition to the previously reported two bands. From observed time profiles of emission
spectra, Rydberg states with higher energy than the b state are produced efficiently in afterglow
plasma after termination of the discharge. We analyzed 3bands (b’ ,* ¢°% ", g° ;° o’

o, X4 % ) by aleast square method, and determined their effective molecular constant. A
transition from an un-identified state = 4 to the d®s " state has been observed with irregular P-
and R- branch intensities.

He: Rydberg
4
100

Ny, &% ., BMy, A'Z

SX
(Chem. Phys. Lett. 369, 293(2003))
He: He
Bruker IFS-120HR He-Ne
He-Ne 50 MHz
SX He-Ne
(discharge trigger) A/D SX
A/D
30
SX A/D
InSb
1.0p sec 2
MHz 16 bit A/D (ADC-4322) 20 MHz
1/0 (PCI-2172C) VC++ Windows
He 10 Torr ( 20 sec) He: He
3M sec 1.0A



Emission Intensity

He>

Hez
Fig. 1 3 Pz 2 o2y &), T4 &)
4
Table 1
h, g, d
L 1 1 1 1 1 L 1 L
14 10 6 10
_ T [ 1 1 T IPRI—T—T17 1T 717 T T |
............. 1 5”731p R1371115
- z g
| | d’x
] | He>
3¢ 4 o\ ,—
¥ az ,+fv=0
26686.7 cmt
T T T T T T T T
2900 3000 3100 3200 3300 3400
Wavenumber (cm ") n=4 (united
atom )
Fig. 1. Emission spectrum of the Hez2 molecule 4s, 4p, 4d
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Table. 1. Effective molecular constants
Molecular constant (cm™1)
h3Zu* g32g+ d3Xy* ?Eg*
B 7.1486 + 0.0003 7.0965; + 0.0002 7.2262 + 0.0003 6.8529 = 0.0004
D x 104 5.073 + 0.037 5.330 = 0.026 5.182 * 0.034 5.547 = 0.053
H x 108 (-6) (1) (-1) (4)
ro(A) 1.0855 1.0895 1.0797 1.1087
Band origin
h3Z .+ —g8 X ¢t gl —d3 Tt 754 —d3 S

Band origin (cm')

3163.2772(47)

3204.8724(33)

6295.4075(37)




