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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Schematic diagram of the AC glow discharge tube
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Fig. 3 Emission spectrum of discharge
production of N, in glass capillary
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Fig. 4 Emission spectrum of discharge
production of N, in beam
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Fig. 5 Boltzmann plot of In ( Z A*I,y ) and vibrational

enengy G(v') of N, C*II, in glass capllary(O : Exper-
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Fig. 6 Emission spectroscopy of Ni B’ Zj —X? 2;

(0, 0) in glass capillary

S5y oS o 4 SR R T DA T 4T 1 B g
WL P 6 RIE T 4y S BN NS ORI L 4 TR
T B, XD W TR0, 0) JREGE R %

G

K QL. RATRIMP ., JEmT B WEEH K B

=2.072 em 'y KT XP D) WEEE MM B = 1.922 em !,
B By — By > 0 iy m g il o m R, S TR I T 1
B P SR . AR S SCRRCT0T . 7R 33k 2 oK i 23 E Y 3%
b, ATRAUE Py R SOl KAE M) BE . IFAR 8 F 50 A it
ST ShiE
Aver = +/8BRT/he = 2. 358 3,/BT

Hrh B RS wEL A em T SR T, AR
K.

3500

3000

P-branch
2500 Ny BT -XX

2000

R-branch

Intensity/a.u.

1500

1000

500

384 386 388 390 392 394
Wavelength/nm
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Study on Concentration Modulation Spectra of the Molecular Ion Beam by
AC Glow Discharge

SUN Dian-ping, ZHU Yi, YANG Xiao-hua, YING Xu-ping, LIU Yu-yan, CHEN Yang-qin”*
Key Laboratory of Optical and Magnetic Resonance Spectroscopy, Ministry of Education, and Department of Physics, East Chi-
na Normal University, Shanghai 200062, China

Abstract An experimental apparatus using an AC discharge was developed for producing molecular ion beam. The emission
spectral intensity of N; is stronger than that of N, , and a very high ratio of N;” (B)/N, (C) up to 6 : 1, was achieved in N, dis-
charge. The effects and processes of N, discharge, and the concentration modulation spectra were studied. The vibrational tem-
perature and rotational temperature of N, molecular ions beam were calculated to be 3 310 and 282 K respectively from the emis-

sion spectra.

Keywords Glow discharge; Nitrogen; Concentration modulation; Emission spectroscopy; Vibrational temperature; Rotational

temperature
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