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ABSTRACT

In this work we present theoretical study on electron collision with
polyatomic pollutant molecules in the low energy range, we report, the
rotational excitation Differential and Total scattering cross sectionsare
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calculated for electron collision with polyatomic pollutant molecules
SO,, NH, and CH, in the low energy range. The Born Eikonal Series
(BES) approximation method and the hard sphere dipol e interaction po-
tential model are used to present electron-moleculeinteraction. There-
sults obtained are given valuable information about polyatomic pollut-

ant molecules.

INTRODUCTION

Air pollutioniscause harm, discomfort to humans
and other living organisms. It damagesthe naturd envi-
ronment and theatmosphere. Theatmosphereisacom-
plex, dynamic natura gaseous system that isessential
tosupport lifeon planet Earth. Anair pollutant isknown
asasubstanceintheair that can cause harmto humans
and theenvironment. Pollutants can beintheform of
solid particles, liquid droplets, or gases. In addition,
they may be natural or man-made™¥. Pollutantscan be
classified aseither primary or secondary. Usually, pri-
mary pollutants are substancesdirectly emitted froma
process, secondary pollutantsare not emitted directly.
Rather, they formintheair when primary pollutantsre-
act or interact. SO, isproduced by volcanoes, indus-
tria processesand combustion of coal and petroleum.
NH, - emitted from agricultural processes. CH,isan
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extremdy efficient greenhousegaswhich contributesto
enhanced globa warming. Thestudy of electron colli-
sion with these mol ecules may be provided important
information about theformation anditsphysica prop-
erties. In present study, reportson therotationa exci-
tation Differentia scattering cross sections(DCS) and
Total scattering crosssection (TCS) arecalculated for
electron collisionwith polyatomic pollutant molecules
SO,, NH, and CH, inthelow energy range.

FORMULATION

Inorder totakeinto account somewhat higher terms
of Born series, one can use Eikonal approximation.
Ashiharaet-a (1975) employed Glauber formulation
in Eikona approximation for eectrondipolecollisons.
They calculated cross section for strongly polar mol-
ecules. Althoughthisapproximationisoriginaly ahigh
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energy approximation, it hasbeen applied successfully
tothelow energy dectron atom collisons. Inthe present
investigationsan atemptismadetoemploy Born Eikond
Seriesmethod for the cross sectional calculationsfor
thelow energy electron cometary moleculecollision.

Theinteraction potentia V(r) can beexpressedin
followingform™,

n

V(r)__zeq Z n+1 n(F’é) (1)

n=odd ',
Wherer_andr_arethelarger and thesmaller of r and
P (#,3) istheLegendre polynomial of theorder n. “a”
isthe parameter whichindicatesfinitenessof thedipole
and related tothe dipole moment by the relation D=2aq,.
Taking n=1only onecan get theexpressionfor elec-
tronfinitedipoleinteraction potentid anditisemployed
incylindrica polar co-ordinate, onecan namealinear
dipole modd.

V(r,8)=V(b,2)=0

forz<a 2

V(r,8)=V(b, Z)——b ? P(r.,9 forz>a (3

Where, “a’- isthe hard sphere parameter (cut-off pa-
rameter).

Theformulafor the Eikond phaseshift functiony (b)
isgivenby,

2Dy zdz
x(b) j(bz_'_zz)s/z 4)
“y” |sthed|rect|on cosineof thedipoleaxiswithre-
spect tothepolar axis.

A seriesexpansion of scattering amplitudeasgive
by,

20y
= S ®
fer= 20Tk (an) ©

3,3 o-aA
fes = : Dkly ea @)
WhereK (aA) -isaBessel function,A=2ki-kf?is
momentum transferred. Thedifferential crosssection
(DCS) for threetermsin Born Eikond SeriesA pproxi-

mation can beexpreesed asfollow,
d
(JOmJ0_>Jm 9)— |fE1+fE2+fE3| (8)

From the above expr ion, the Total cross sections
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(TCS) arecaculated for rotationd transitionj —j +1
RESULTSAND DISCUSSION

The present resultsreported for the study for elec-
tron collisonwith polyatomic pollutant molecules SO,
NH, and CH, inthelow energy range. The Differential
scattering crosssection (DCS) and Totd scattering cross
section (TCS) for electron scattering by polyatomic
pol lutant molecules SO, NH, and CH, are cal cul ated.
TheBorn Eikona SeriesApproximation method (BES)
method and hard spheredipoleinteraction potentid is
used in present study. Figure 1 & 2, show our calcu-
lated “TCS” resultsfor e-SO, and e-CH, collision pro-
cess, inrotational excitation (0 — 1) usng BEShard
spherepotential model. Asshowninfigurel & 2,itis
found that present TCSresultsdecreasesharply at low
energy 0.5t0 3.0eV. But at higher energy it decreases
sowly. Figure 3, show the DCSresultscal cul ated for
e-NH, collisona energy 10€V, using BEShard sphere
dipole potential. Thoseresults are compared with ex-
perimenta and theoretical results. The present study of
polyatomic pollutant molecules SO,, NH, and CH,
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Figure2: TCS(O 1) for e-CH, collision
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Figure3: DCS(0-1) for e-NH_callision
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provided valuableinformation and knowledge about
understand various phenomenain our Earth’satmo-
sphere. Their importanceisrecognized asamospheric
pollutants and in connection with ozone depl etion pro-
cesses. Collison of thesemoleculeswith éectron plays
animportant rolein the study of earth’s atmospheric
environment and climate changes.
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