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Excitation of the Rydberg A’L" state of nitric oxide has been studied by electron im-
pact in the energy region from threshold to [5eV. Absolute emission and integral
cross sections for excitation of v=0 and v=1 vibrational levels of the AT state have
been measured. Emission spectra of the A’E" — XIT transition (y-system) of nitric
oxide have been also obtained for selected value of electron energy.

1. Imiroduction

In this communication we present stud-
ies of electron impact excitation of nitric
oxide (NO) in the electron energy region
below 15 eV. Nitric oxide is a constituent of
the Earth’s thermosphere and its emission
bands are identified in the dayglow and twi-
light of the atmosphere. This radiation has
been used to investigate the abundance of
NO which is produced through ionization
and dissociation of the major atmospheric
species in the thermosphere, The above natu-
ral phenomena suggest nitric oxide as a sub-
ject for laboratory research and it has been
studied in a few electron impact investiga-
tions. Skubenich et al. 1] and Brunger et al.
[2] measured integral cross sections for ex-
citation of several electronic states of nitric
oxide in a wide energy range. Scattering ex-
periments of Zecca er al. [3] and Szmytkow-
ski and Macigg [4] concentrated on meas-
urements of total cross section. Immami and
Borst [5] and Ajello ef al [6] obtained emis-
sion cross sections for different fluorescence
lines of nitric oxide. Brunger et @l [7] and
Mojarrabi ef al. [8] measured differential cross
sections for electronic excitation and elastic
scattering in nitric oxide respectively while
Stubbs ef al. [9] reported energy loss spectra.
Little theoretical work has been performed on
electron scattering by nitric oxide. Leeer al
[10] applied Bom-closure Schwinger varia-
tional method to calculate the elastic differ-
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ential cross section for electron scattering in
the 5-500 eV energy range.

In the present work we have obtained
absolute emission and integral cross sections
for excitation of vibrational levels of the
A’T” state of nitric oxide in near-threshold
energy region up to 15 eV,

2. Experimental details and results

In our measurements an electron spec-
trometer equipped with a trochoidal electron
selector to monochromatize the incident
electron beam has been used and excitation
of nitric oxide has been detected by the opti-
cal method [11,12]. The molecular fluores-
cence produced in the scattering region is
transmitted via a quartz lightguide to the en-
trance of a 0.25 m Ebert grating monochro-
mator and then is detected by a photomulti-
plier. In the wavelength range from 190 nm
to 320 nm the main contribution to the emis-
sion spectra comes from the (v, v"7) bands of
the y-system, which are due to excitation of
vibrational levels of A’Z'state. Much less
intense bands corresponding to the g-system
generated by the D*E™— X'IT transition have
been observed al higher incident electron
energy of 12eV in the wavelength range
from 190nm to 210 nm of the measured
spectra. An emission spectrum obtlained in
nitric oxide with an optical resolution of
Z2nm at fixed incident electron energy of
6.15 ¢V is shown in Fig. 1.
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Fig. |. Emission spectrum of nitric oxide obtained at
an incident electron energy of 6.15 V. The spectrum
is not corrected for transmission of the optical detec-
tion channel.
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Fig. 2. Cross section for excitation of the v=0 level of
the A?S state of nitric oxide measured from threshold
to 15 eV,

In the present studies we have measured
the eross sections for excitation of v=0,1 vi-
brational levels of the A’T" state. In the first
step the absolute emission cross sections
have been determined at an energy of 7.2 eV
for the (0, v} and (1, v'") lines of the
y-system by normalizing the photon intensi-
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ties of the emission lines to that of the (0,0)
line of the second positive system of nitro-
gen and using the value of its emission cross
section determined previously [11]. Next the
emission cross sections have been surmmed
over v'' final levels for each vibrational level
of the A’L™ state to obtain the excitation
cross sections. The energy dependence of the
cross sections has been determined in meas-
urements of excitation function of the (0,1)
ling at 236.3 nm and (1,0) line at 215 nm,
which have been normalized to the obtained
values of the cross sections at 7.2 eV. The
cross section for excitation of v=0) vibrational
level obtained in the electron energy range
from threshold to 15 eV is shown in Fig. 2.
The cross section displays resonant variation
in the energy region close to the excitation
threshold with a strong peak at 6.46 eV due
to the (3pm)(3po) “T1 negative-ion resonance
[13] but is quite flat in the energy region
ahove 7 eV,
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A6vmacerng  pludepriBcEROre A'S" CTaHy OKCHOY a30TY DOCHIIKEHO METONOM
ENCKTPOHHOTD yEapy B ofnacTi exepril six mopory ao 13 eB. Bumipaso adcomorwi
nepepiss BENPOMIHIOBAHHA TA {HTETpaneHi nepepiln 30y/UKeHHA KOTHEHHY pigHis
CTAHY AT 3 v=0 1a v=1. Takox OTPHMAHD CIEKTPH BHIPOMIHIOBAHAA [IEPEXOTY
AEY 5 XD (y-cucTema) oXcHAY a30TY [AA BHOPEHOTO IHAYEHHA eHepri
eNeKTPOHIE,
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