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Observation of Nitrogen Molecule Produced in Microwave-Discharged Flow of

Nitric Oxide by Coherent Anti-Stokes Raman Spectroscopy

Takaomi KOBAYASHI and Nobuyuki Fujll

Producion of nitrogen molecules in microwave-discharged flow of nitric oxide (NO) was observed by Coherent

Anti-Stokes Raman Spectroscopy (CARS). The collinear CARS configuration was chosen to achieve high signal
strength under reduced pressure ranging 10-47 torr. The CARS signal for the discharged flow was compared with
that for nitrogen flow used, as a reference, in the same pressure range. The signal intensity obtained in both cases

increased with increasing pressure. In the discharged NO flow, however, the enhancement was weaker than in the

reference flow, indicating the lowering of NO dissociation. In addition, the emission from nitrogen molecule in the
discharged flow of NO was observed under the same pressure range. The production of the nitrogen molecule is

discussed by comparing the CARS with the emission.
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Figure 1 Collinear CARS configuration. e, : pump laser
beam, w,: Stokes light, w.: CARS signal, L : lens.
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Figure 2 Experimental arrangement of collinear CARS for the nitrogen molecule produced by microwave

discharge of nitric oxide flow. SMA : spectrometric multichannel analyzer, DM : dichroic mirror,

M: mirror, L : lens, T: light trap.

ZoBfE, CARSES (w) BEXLIY —F N0
WELAIL TEOLALDTY, oo EXT
LS SN b, EBRERE L Collinear RO K
EEEOEM YN 2 1nd, <1 7 n EHER (REH
BFLv v, 400W, 2450 Hz) #HLRAAK Y I AE
(PR 26 mm) D—IIZF X 200 mDBHA (A, B) &
B, Wh i CARS B #BECZ AREXFEH
Lic, R4 FD CARSES (476.3nm) %185/
i, FhiEXE L LT YAG v —+ — (Spectron Laser
Systems #1384, SL-803) @ 2 ¥ (@, = 532 nm, 60
m]/pulse) v, FO—HEEFE L — ¥ — (Spectron
Laser Systems #H#, SL-4000-B) &HE&, A+ —7
A¥(w, =607 nm, 20 mJ/pulse) ¥, Vv RA{ =
300 mm) AV CERAEATC 20 ¥ - AR IR X
g, FA47a04y73:5—-OM), 587V AAQ0X
20X 20 mm) & VT E — & L @ e R4 5 CARS
¥h Ry THERAL — 7 AKLSHE LT, Bbhi
CARS¥#v v X (f = 150mm) THEKX7 71—
EXL, HXE (Vv —nHNE, MC25N1, 30
em, 1800 G/mm) %38 U C, Y88 (SMA) (Princeton
Instruments ¢:8, IRY-512 S/R/Par #, 512ch & 1
F—F7VvA) TRRZ ATk, TRKE
X O ERLARIGESEEL ORI, HR7 7 1
A= E5¥E (MC-25N1, 30cm, 300G/mm) &MV,
REIC A7 P ABERTT - oo
AFRIZAGCIGERFROEN - KEFEE XX 3 1R
T, RHPOEKIET 1 vHRICEARAKE = - Farin

— 56 —

600

500

400F
A -A--A--A---- -~

300}

Volume Flux/ ml/min

200}
g -g-m------B---E--
100

Pressure / torr

Figure 3 Pressure-volume flux characteristics for flow line
of discharged nitric oxide. Solid lines show upper
and lower limits in the flow tube used. Broken lines
show experimental curves for CARS measure-
ments.
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Figure 4 CARS profiles of nitrogen molecules in nitrogen
flow (a) and in nitric oxide discharged flow (b) 1
c¢m downstream from the discharge cavity.
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Figure 5 Pressure dependence of the relative intensity of
signal to nitrogen in air at peak wavelength 473.6
nm.

(@, ) : NO flow at 40 ml/min,

(@, O): nitrogen flow at 40 ml/min,

(M, D) : nitrogen flow at 140 ml/min,

(A, A):nitrogen flow at 350 ml/min.

Close : discharge, Open: non-discharge.

The measurements were carried out at 1 cm downstream

from discharge cavity.
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Figure 6 Emission spectra of discharged NO flow in the
discharge cavity (a) and afterglow (b) 1 cm down-
stream from the discharge cavity. Pressure: 2.4
torr, Volume flux: 350 ml/min.
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Figure 7 Emission spectra of nitrogen and NO (a) and O
atom (b) in afterglow of the discharged NO flow at
various pressures. Volume flux: 350 ml/min.
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Figure 8 Emission spectrum of afterglow in the discharged
N, flow 30 cm downstream from the cavity. Pres-
sure: 2.4 torr, Volume flux: 350 ml/min.
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