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ANGULAR RANGE FROM 120° TO 186°
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Absolure differential cross sections for elastic electron scattering and vibrational ex-
citation in nitrogen have been measured in the scattering angle range from 120° to
180° at the energies of 5, 6 and 7 eV. In the measurements the newly developed
magnetic angle-changing technique [1,2] has been employed which allowed obser-
vation of electron scattering in the region of high scattering angles up to 180", Our
resilts combined with the existing experimental data for lower angles fis-’:: differen-
tial cross sections over a wide angular range from close to zero to 180°. The experi-
mental data are compared with the results of several theoretical calculations.

1. Introduction

The studies of electron scattering by ni-
trogen especially in the low-energy region
give valuable information to develop an ac-
curate deseription of electron-molecule in-
teraction. A detailed comparison of the re-
sults of theoretical investigations e.g. inte-
gral and differential cross sections with the
results of experimental measurements is
important in the studies of elastic electron
scattering to adequately account for the
short- and long-range correlation (polariza-
tion) and exchange interactions. In the past
several measurements of the elastic [3-6]
and vibrational [3,10] differential cross sec-
tions have been performed. However these
were done for scattering angles below 130°
and it is now important to extend these
measurements to scattering angles up to
180°,

In our communication we present ab-
solute differential cross sections for elastic
electron scattering and vibrational (v=0->1)
excitation in nitrogen at the energies of 5, 6
and 7eV measured in the range of scattering
angle from 120° to 180°,

2. Experimental and results

The apparatus used to obtain the differen-
tial cross sections in nitrogen consists of a
hemispherical electron monochromator and
an electron analyzer for the selection of inci-
dent and scattered electrons respectively and
of a system of solenoids to produce the lo-
calised magnetic field in the scattering re-
gion (Fig.1). The trajectories shown in Fig. !
correspond to the incident electron beam
moving towards scattering region and elec-
trons scattered elastically in the forward (0%
and backward (180" directions.
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Fiz.1. Schematic diagram of the apparatus used in
measurements of differential cross sections in nitrogen.
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The absolute differential cross sections
for elastic scattering have been measured
using the relative flow technigque with helium
as a reference gas. The cross sections for vi-
brational excitation v=0-=>1 of nitrogen have
been determined from ratios of the vibra-
tional to elastic cross sections obtained from
energy loss spectra measured at fixed scat-
tering angles.
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Fig. 2. Differential cross sections for elastic electron
scaltering at an incident energy of 5 eV
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Fig. 3. Differential cross section for vibrational

v=0—1 excitation in nitrogen at incident electron en-
ergy of 5 eV,

The cross section for elastic electron
scattering obtained at § eV is shown in Fig. 2
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together with existing experimental data ob-
tained at lower scattering angles and theo-
retical calculations of Sun er af [4], Chandra
and Temkin [7], Gillan et ol [8] and Huo
et al [9]. There is a reasonably good agree-
ment within the experimental error of 10%
with the results of Sun er af [4] and Brennan
et al [3] in the region of the overlap of the
data 120-130°. Our results indicate smooth
increase of the cross section with the in-
crease of the scattering angle towards 180" in
excellent agreement with the hybrid calcula-
tions of Chandra and Tembkin [7].

The cross section obtained for vibra-
tional v = 01 excitation at 5eV is shown in
Fig. 3. Here we have obtained good agree-
ment with the results of Brennan ef al. [3] at
120" and 130", Our results together with the
lower angle measurements of Brennan ef al.
[3] show that the angular distribution of the
Cross Sectlc:rn at 5eV is asymmetric with re-
spect to 90° unlike the prediction of the cal-
culations of Chandra and Temkin {7] and
Gillan er ol [8].
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ABCOJIIOTHI TU®EPEHIIAJIBHI IIEPEPI3U
PO3CIIOBAHHS EJIEKTPOHIB B A30TI
B IHTEPBAJII KYTIB BIJI 120° 1O 180°
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BumipaHo abcomioTHi  audeperiiansdi  nepepisd  DPYERHOTO  po3cioBaHHA
CAEKTPOHIE TA KOMMBHOTO 30VIIKEHHA B a20Ti B iHTepRani kyTis porciropaHHa Bin
120° oo 180° mpe enepriax 5, 6 17 eV, Tlpn BUMIpIOBAHESY 32CTOCOEAHO HOBMH
METON MATHITHOT aImMIHM KYTA, HKMA DO3BOJIME COOCTERTICETH po3ciiosanni
enekTporie B ofinacTi BenwkMx KyTie poiciioBadmA am no 180", Toemnanna
HAWMY Pe3ylsTaTie 3 iCHYIOUHMH SKCTIEPHMEHTANBHHAMME NAaHNMH 01 MEHIIMX
KyTiE gae pudepenuiancHi nepepizs B wWHpokoMY iHTepeanl xyTie Mafse bin
pyns no 180, Excnepumentansai gaHi TOpiBHIDIOTEEA 3 pe3yAbTATAMH
TEOPETHYHHX POIPaxyHKIB.
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