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CHAPTER -~ III

MODIFIED DAS METHOD

3.1 INTRODUCTION

As mentioned in the first chapter eventhough
the exact wave function is known the evaluation ¢f the
schrodinger equation for a scattering process is a
formidable task. Hence various approximations are
used for the evaluation of the coupled integro diffe~
rential equation. The simplest problem in scattering
theory is the & - H atom scattering. Hence the vali-
dity of a2 new approximation is checked by applying
it on e - H atom system . If it gives desirable
" results then it is eppreciable to check the validity
of that method for other atoms and molecules. The next
simplest atom is helium atom. For helium also highly
accurate and simple.wave functions are known. Cxperi-
mental results are also available for it. After that
comes Li atom . But for Li experimental results
are not available for intermediate energy region.
Thus 1in the present chapter we have applied the new
method for the elastic scattering of electrons by

hydrogen, helium and Li atoms.
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The Born series can be applied to find out
the scattering amplitude for e - atoms. Even for
e - hydrogen atom problem the exé;t evaluation is
difficult since it contains an infinite number of
terms. Hence various truncated forms of the series
are taken. The first Born approximation account
only the static part. Hence to account for other
interactions namely polarisation, absorption and
distortion of the incident particle effects one has
to include the higher order Born terms. In Trecent
years various approximations containing higher order
terms are employed with varying degrees of success
(Byron and Joachain 1973, 77a, 77b, 75 3 Holt and
MoiseiZ”Witch 1968 3 Gien 1977a, 77b, 79 3 Rao and
Desai 1981, 83a, 83b ). A new method was suggested
by Das ( 1978.) to account for the missing higher
order Born terms. He had started with Fredholm
integral equation. He used a trial function for the
scattering amplitude ( f, ) as the input function
to obtain a better output scattering amplitude(fout)
as the solution of the integral equation. fin is a
complex multiple of the first Bofn scattering ampli-
- tude. The complex parametér a + ib .is independent
of the scattering angle but depends upon the elec~
tron ehergy. The values of the parameters 'a' and

2
b are determined by minimising Ifout - £ |
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integrated over the whole angular region. This method was
found highly successful for potential scattering ( Das 1978)
Das and his associates have applied this method for various
scattering phenomena in the intermediate eﬁergy region

( Das 1979 ;3 Das and Biswas 1980 ; Das et al 1981 ; Das
and Saha 1981, 1982 ). However Jhanwar et al (1982) had
shown that thé real part of the forward scattering ampli-
tudes for e = H and He atoms using the Das method are not
in agreement with the disperéion results of de Heer et al
(1977). The real part of the forward scattering amplitudes
for € -~ H atom decreases continuously with the increase

of the energy in the case of dispersion relation. But

in Das method it increases with energy upto 400 eV and
then starts decreasing. Further, it is observed that the
total cross sections in Das method oveiestimate the experi-
ment, Hence, the Das technique which is not difficult than
a second Born computation, requires modification. A possible
way to improve the Das method is tc choose a better trial
input scattering amplitude. This was done by Kusum Lata
(1984). She had included the second amplitude, obtained by
the use of the modified trial input scattering amplitude

contains the third order Born term alsoand the higher

order Bornvterns—areincluded through the parameter 'a

and 'b'. They have retained the term of the order of
K;2 in the expression for out put scattering amplitude.

In this modified Das method only one parameter 'a' is

required. This 'a' 1is calculated by two methods. 1In the
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first method (PI) 'a' is calculated following the same
method described by Das. Hence it depends only on energy
and independent of the scattering angle. But it has shown
that if the expression for the scattering amplitude in
modified Glauber approximation should equal to the scat-
tering amplitude in Das method then 'a' and 'b' should be
functions of scattering angle also. { Jhanwar et al 1982c )
Hence in the second method (PI) they have calculated 'a!
as a function of scattering angle also. .This was done by
_making the difference fout - fin equal to zero. Thus in

PII, a 1is angle and energy dependent whereas in PI, it

is only =nergy dependent.

As mentioned in first chapter, the second Born
terms can be replaced by the second Born terms of HHOB
approximation ( Yates - 1979 ). The advantage is that
the computation is much more simpler and the values will
not differ from 2nd Born teims. The problem of diverging
integrals are also not there. Hence we have applied the
modified Das method (PI) with yates terms to find out ths
DCS for hydrogen helium and lithium atoms. Total cross
sections are also found out for energies 100 to 700 eV
for hydrogen atom. We have used PII also to find out the

DC5 for hydrogen and Helium,.

Another modification we have dene is the replace-

ment of —ii term of the real part of Yates by —;5 term of
k. k.
i i
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the real part of wallace ( The calculations for that
will be shown in next chapter ). The DCS is calculated

for the elastic scattering of electrons by H, He and Li.

Das method was also used to find out the total
elastic cross sections for H, He and Li. Here also we have
replaced the second Born terms by the corresponding terms
in yates and wallace terms. The potential used here is

the static potential given by Cox and Bonham (1976).

3.2 THEORY :

The input trial function using HHOB second Born

term is taken as

Fo (BB ) = Cale b ) e, (4K ¢ 5(8,80]

(3.1)
Substituting this in (1.51) and proceeding the same way

as described by Das, the expression for output scattering

amplitude in PI method using HHOB terms is obtained as

HI . (2)
_ ( HI . HI
fout = fpp * v @ + 10 ) [ fgz, v fgs
HI (2) HI (2)
= fg, + a (Re fuza * Taam ) b (ImeEA
(2)
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2)
HI (
+ b (Re fo, + fpap )] (3.2)
(2) (2) ‘
Here ImeEA and Re fHEA are the i?a?inary and real terms
2
of HHOB ( Yates 1979 ) terms. Re fuga Ccontains two
(2)
terms. Hence we will write BRe fHEA = Re 1 fHEA + Re2ﬁ{EA
HI HI
The parameters a and b are obtained as
aHI . J do sino fp, ( fp; = fgap )
- 2
. 2
J 00 sin0 [ (f5) - fpgr)” + f5r ]
(3.3)
Jdo sine f,, f
bHI - Bl "B31

[ 5300 [(f5) = f55)" + Foqr]

where fB3R and fBBI are real and imaginary parts of

-3

rd = .
order Born term. fBBI is of the order ki .

3
Hence it is neglected. fBBR is replaced by fG3 since

. . .
it is equivalent to fBBR practically all angles.

Thus. the output scattering amplitude becomes

HI ‘ HI HI (2)

out + a (Re fya,+fgg ) +1a I fpe,

(3.4)
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replacing Re 2 fHEA by the corresponding wallace term

we will get the output as

Wl

HI
fout = g * a (Re 1 fuga T fwo * g3 )
HI (2)
+ 1 a Im chA (3.5)

The output scattering amplitude for the second method can

be obtained as

HII HII 1 (2)
fout = fpp * @ + 1 b H™ (Re fuea © B3 )
(2)
HII HII
= fBl a ( Re fHEA + fB3R ) - b
(2) (2)
.c HII
(Im fHEA + fpap ) + i[ a (ImeEA +
HII (2)
fgar » * P (Re fpyp + fpap )]
(3.6)
HII HII
The parameters a and b are calculated by putting
HII
fout - fin == Oe
JHIT B1 ,
= 5 (3.7)
fgar
(fg) = fgar) +

(f5; - fpaR)
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and

HII fp1 fp31

2
fpag

B1 ~ fmar’

(f5)-fpap!) [(fp-fpap) + 7

(3.8)

Replacing fgp,p by fz, and keeping the terms up to kl"2

HII
f becomes
out
HII HII (2) ) HII
f = fo. + a ( Re f + f + ia
out Bl HEA G3
(2)
I f (3.9)
M HzaA
WIIX
f can be obtained by replacing Re2f by the
HEA
out
corresponding wallace terms.
WII HII ~
_ (he 1 £, + f. o + Trnn )
fout - fBl + a HEA w2 G3
HII (2)
+ 1 a I f (2.10)
™ HEA
where £
HII Bl
a = (3.11)
fg1 = fa3

The exchange scattering amplitude is obtained using the

ochkur aoproximation.
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The total elastic scattering cross sectionsare
calculated using HHOB terms in place of second Born
terms in Das methoa for hydrogen helium and lithium
atoms. The state potential used here is those of Cox
and Bonham. The present results are compared with

those of Das and simple HHOB approximation.

3.3 CALCULATIONS

The interaction potential taken here is

1
j=1 lzy -z,

™ N

V,= =T +

]
d - r © (3‘1")

The ground state wave function for the hydrogen

atom can be written as
w = ( X_) exp ( = yr/2 ) i (3.13)

where y = 2

Hartree - Fock orbital for the atom is taken ( Byron
and Joachain 1973 ) as
He

L

1s

i

He He
¢)lS(£1) (bls (22)

='(P+Q) (R+S)‘ (3.14)

Vax Van
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where P= Aexp {( -y T, ), Q

it

Bexp ( -y rl),

]
and R= Aexp ( -y, )y S=Bexp ( -y 1x5).
¢
with A= 2,60505, B = 2,08144, y = 1.41 and
tt
y - 20610

The first Born scattering amplitude can be obtained by

substituting ( 3.13 ) in ( 1.16 ) with =z = 1 in (3.12).

H 2 2
£ = 28l a +2y" ) (3.15)
Bl 2 2.2
( g +vy7)
with g = 2 k sin ©/2 .

For the atom repres ented by ( 3.14 ) we will get

2 2

2 g2 2 L 4p@®s ) + 2 P% s

R™ + Q2 S

l(p l'= 2"[P

+ 2( 2 PQs? + 2 PR?Q ) ] (3.16)

Substituting ( 3,15 ) in ( 1.16 ) with Z = 2 in (3.12)

we will get

He 3 (8 \;2 + 2

f = % c [ ) ] (3.17)
Bl k=1 2 2
Ly, + g )

1
where C,_ s and yk s are constants given as
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Cc, = 2.420884 3 C, = 0.2336732 Cy = 1.33543

Y, = 1l.141 i Y, = 2.61 ;i ¥y = 2.01

, (2)

The expression for I f can be obtained from egn.
™ HEA ~

-

*
(2.12). Substituting V from (1.44) and Y U from
(3.13) we will get for hydrogen atom

H (2) 4 ) d
f = == (=3) [ P (3.18)
k. 3y’ .
m Tyga wk Yy Q]2 + 312) 2
[ —= 2 5T - < ]

After the evaluation of the two dimensional dp integral
( given in appendix ) the closed form of the imaginary

contribution can be given as

(2)
H 4 d 1 2 2
2
- —4— 1, (2 0 ] (3.19)
(g™+y")

The Il integral is given in ths appendix.

The dr evaluation of the real part, kelf

1 HEA?
of order k; (2.19) is exactly same as imaginary part.

"Hence using the above results of imaginary part, the
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Relf can be written as
HEA
H = dp
4 o z
Re 1f = Plfdp [ TR
HEA K2ki oy —, ‘Pz T Bi
1 1 [ 2
2 2 2

- ] (3.20)
(p2 + p,° ) (" + y°) .

After, performing the dp and dp., integrals, the closed

form of this scattering amplitude can be obtained as

H
4 d 1 2 D
Re 1f = (x—) = [2 1, (B.5, yv° )
HEA 2 ki oy y2 2 i?
2 2
- 2 5. I, (8,5, 0) ] (3.21)
(g© + y7)

The evaluation of the integral 12 is given in the appendix.

Now the integrals in Re 2 fyp, in (2.20) are

same as Re 1f . Here the integrand is simpler than

HEA
Re 1f . After performing d£l integration, we will get
HEA '
2 o) ) A
Re 2 f = - ( ) (52=) @ fop S -
HEA nok.2 OBy dy =Pz~ By

1
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1 + 2
[ ! Y -
(|q - 24p 2 2
la-pl" v e y (& +y2)
2 2 " 2 2,7t
(la-pl® + p,° + V) I O p,” +vy) ]
(3.22)

Following the same proceedure for dp and dpZ integrals as
discussed above, the closed form of this real part can

be obtained as

1, (B;,0)
H o d d 3 i
Re 2 f = =g—= (== ) ( ) +
HEA R2ki2 oy aBi q2’+ y2
I, (Bys v)
3 i
- - 1, (8%, v ] (3.23)

The integral 13 is given in appendix.

For He following the same procedure for H
the corresponding terms will be obtained by using (3.12),

(3.15), (2.12), (2.19), and (2.20).

He 1 3 H (y,)
I f = s z [ A (o= +
™ HEA ™8 k=l KOy ¥
> 2
1
(<‘>I4(yk’yk) B (=)
B ; > p) + 3
kk éyk Yy Yy k3 Yy
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' 2 2
( 3 ) 14 (Yk ) Yj )
3y R (3.24)
Yk YJ
t 4 [- S
L .
Ak s and Bkk s and Yk s Bkj s are constants given
as
y, = 2.82 , Al = 13,573, B, = 92.1074,
812 = 1170604 ’ y2 = 5022, % = 8‘665’
822 = 37.5392, 823 = 187.931, A3 = 21.689
833 = 235,208 831 = 284,376 , y3 = 4,02 and
2 2 g
H(Yk) = 2 Il (51 » Yk ) - '("2 > Il(gi’o)
q + Yy )
He 3 Ht(y,)
Re 1 f - % D) A aa ) 5
HEA k., k=l Yk y
i k
(y,” )
B () (2o Ak
- 2 2
kk ayk éyk Vi s Yy
{y 2 Y 2)
A o) 47 * i
SB . (22 () 13
kj oy '
k J \’k \/j
(3:.25)
Her H'()~°i(62 2) --—9-2-—-——-—-- (2)
ere Y/ o= 2y By vy T2 5 Io\B; 0
qa + )
He 1 3 5
Re 2 f = ——t— 5 0 d 11
HEA  2n°k,? S kel ( 58y ) L A 5y ) HTvk)



75

2 2
_ Bk (2 ) (22— I Yy + Yy )
2 oYy oYy 4
Yk
( ? 2)
B . I_{y, % Y.
- S GG
(3.26)
( ) ( ’ )
. . I.4(8,;,0 I (B., vV
where H (yk) = —%—~£Lj§ + =3 12 k
q + Yk Yk
2 2
- 12 ( ﬁi Yk ) (3027>
2 2 2 2 2
Is(yk y Yj ) = I3 ( Bi ’ Yk ) - I4 ( Yk ] Yj )

2 2 2,
Cye 4y )+ 13( By v vy )

(3.28)

The mean excitation energy for hydrogen and helium are
taken as . 465 and 1.3 respectively. For the calcu-
lation of the third Glauber term we followed Yates

( 1974 ) and obtained

H 4 -1
flN) = - )P y?)
G3 16k, Y
l‘ -
2
2 .2
(q" + y7) 2 5
L4 {log e | * 5= - 2A(q, ) ]

(3.29)
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2 2w
where A ( q, v ) = 2( 1n 3— Y e LS

6 n=1

2,2 "

(-
D) rr <y
n Y

1l

oo n
r (=v%d%) (3.30)
n=1l n
Singh and Tripathi ( 1980 ) had evaluated the

Glauber term and of Yates ( 1974 ) and the simplified

form of this was given by

A S— (,, | (3.31)
f = —5—s— | X .  + 3X 3.31
G3  an’k,? 31 32
i
Xal and X32 are defined gquantities .

Exchange is included through Ochkur approxiﬁation

( Joachain 1975 ).

*
2 .
gO = - . o) f g{drj € Xp (1 g_"EJ ) qji (EJ) wl(EJ)
i

(3.32)

~

Substituting (3.13) in above equation, we get for

hydregen atom.

H 4
g = Y (3.33)

2

2, 2 2
ks"Cy™ + 97 )
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and we will get for he lium by substituting (3.14) in

(3.32)
He 3 2
g = -1 a(x)/ (¢ + y(1)7 ] (3.34)
i k=1
2 L § 2 11
where A(l) = A vy, A(2) =By ,
] tt !
A(3) = aB(y +y ) and vy (1) = 2.82,
y (2) = 5.22, y (3) = 4.02.

The calculations for Li atom are given in the previous
chapter. The scattéring amplitudes are calculated using

the above equations.

The differential cross sections can be obtained from the

following relation for hydrogen

H 1 2 3 2
DCS = | fytal| + 5| f,-09| (3.35)
and for helium atom we use the relation
He 2
bes = | £, -9 | (3.36)
Li 2
pes = | £yl (3.37)

fd is the direct scattering amplitude.

The calculations for f , term for hydrogen

helium and lithium will be shown in next chapter.
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The state field can be defined as
Vst*—* <VilleWi>,

where Vd is the interaction between the incident
e lection and target atom. The Cox and Bonham static

potential is given by

m
V., = 2 £ y, e */r & (3.38)

where Z 1is the atomic number vy. and Xj 's are the

J
potential field parameter . The first Born amplitude
is given by

. m Y-
= 27 % L (3.39)

f R
Bl .
=1 (e nD)

Following the same method explained earlier the real

and imaginary parts can be as follows.

(2) 5 m 7 viOA + Aj )
. f = 5z . - ~ (3.40)
- Y e 1
HEA 2 kT Hi=b P (N )
3
(2) 2 m
1 f - —£ oy, vy LG, A, M) (3.41)
M Hep w kg i,3=1 ot 1 3

For the calculation of Das method we need secend Born

term.
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2
fon = 42 % vy, v [ dk
B2 i,j 3 2 2
’ (k" =k = 1€)
1
N ) 2
N+ TR = k1) O+l = k] )
= 47° % (A, + 1 A) (3.42)
= T CR C R - 1 .
1,3
i,] J R
I f - 47 5 A
m ‘B2 % Zog i3 N
For )\i x )‘j the values of Ay and A; are as
follows
Ay = —%—5 tan”l ( 52EA (3.43)
A - P + B
2 2 2
. 1 AT+ PT + BT + 2PB
and A = === In | 1 (3.44)
1 4P 2° + P° 4+ BZ - 2F3
2 2 4 2,0, 2 2, 2,72
= K, . + .
P Ky q + 2 k" (X /\J.)+q CA Ao
2 2 22
kg ( N~ )
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B = ki(q2 + ?\:;‘ + 2+ 27 A)
J J
For }\; s >\j
Ro= - y
q ( )\f' + 4ki2)\:2 R e
‘l:an'_l [ )

]
2( N+ 4k12 A +k2q%) /2

1
in
2 22 2
Q(>\?+4ki}\i+kq)l/

AI =

4 2.2 2.2 ,1/2
( Ai+ 4k TN+ ki Tg ) + k;q

72
4 2.2 2 2
( Ki+ 4k, A; + kg )

[

- kq
(3.45)

a®  and bPwill be obtained by using the formula (1.55 )

Putting z =1, z=2, 2z =3 1in the above equations
the‘corresponding term. for hydrogen, helium and lithium
atoms will be obtained. The values of %ifs and v;'s are
agiven in the table. The totel cross section for the
present method is obtained through the equation

HI (2) (2)

f;——’-‘- [ a1 f + b Ke f ] (3.46)
i HEA HEA @ = O
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For simple HHOB the total cross section will be obtai-

ned using

(2)
- O 00 (3.47)
i HEA- ™
For D as method,
cD— 4 P1 or. 4+ bPRe £, ]
=k & “m B2 € B2 Jg=0
(3.48)
3.4 Results and Discussions :
3¢.4.1 Hydrogen Atom :-
HI HII
The vzlues of parameter a and a used

in present method for hydrogen atom are shown in Table 3.1.
The differential cross section and total cross section

for the present method are compared with other theore-
tical results and available experimental data in.Table

3.3 and 3.2 and in figures 3.1 to 3.3 . Eventhough

the parameter aHI are independent of angles aHII are
dependent on scattering angles. It can be seen in the

table that aHII increases with energy for a fixed angle
but decreases with angle for a fixed energy. From the
table it can be seen that for 100 eV tha value of

aHII is less than aHI from 40° onwards. At 200 eV
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HII o
the value of a is less than 30 pnwards and

for 400 eV 30° onwards. Hence at low angles tbe
differential cross section is high for HII and wll
method than respective HI and wl methods. Due
to the same reason the total cross sections are
less than that obtained in EBS. Compairing our
results with PI and Williams we can see that
the present calculations afe very near to the experi-
mental values than PI. The difference between PI
and our results are also not much noticeable.
Hence we can , justify the use of HHOB terms in

place of second Born terms.

e have calculated the DCS upto 80° because
the HHOB approximation and Wallace trajectory
corrections will give good results on small angle
region. At 1large angles they overstimate the
results of other workers . From -the table we can
see that for angles more than 40°  the values of wI

and wll are less than corresponding HI and wll

values. In wl and wll the 12 term of HHOB
k

i
approximation is replaced by the corresponding term
in Wallace correction. The values of wl and wll

showed more agreement with the experimental results

than HI and HII . Hence the replacement of
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Wallace term is justified. At 400 eV the agreement
of our results with the experimental results are
excellent., Hence we <can conclude that our present
method 1is very good for intermediate and higher

energies for small angle region.

In table 3.2, the total collisional cross
sections for different energies are shown for e - H
scattering and compared with other data. It c¢an be
seen that our results are always smaller than those
of EBS and de Heer et al resuits, the difference
decreases with increase in energy. But Das results
are always higher. The PI values are almost same

as ours.

Thus from the above discussion, we conclude
that the modification of the input trial scattering
function in the present investigation improves the
results of total collisional cross section and diffe-
rential c¢ross section'at low scattering angles for
e lectron by hydrogen. This improvement encourages us
to apply HI, wI, HII and wll methods to other atoms.
In the next section the results for the elastic sca-

ttering of electron by helium atom are presented.
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3.4.2 Helium Atom

The differential cross section .for helium
atom for the energy range 200 eV and 400 eV are
Calculated using the expressions given in section 3.2
and 3.3 . The ﬁresent DCS are combared with other
theoretical and experimental data available in
table 5. The results are found to be éncouraging
following the comparison. In fig. 3.5 and 3.6 the ’
present 1results are compared with other recent data
( modified Das (PI) of Kusum Lata, EBS results of
Byron and Joachain ( 1977 ), experimental data of
Bromberg ( 1974 ). In tabl; 3.4 the values of para-
meter aHI and aHII calculated for helium atom are
shown. From the table 3.4 we can see that the para-
meter aHII decreases with increase of scattering

angle for fixed energy as obtained in the case of

hydrogen.

It can be seen from the table 3.4 that the
present HII and wlIl give better agreement with
the experimental data upto 30°. Afterward HII and
wlIl are lower than those of experimental data.
The values of HI and wl gives better agreement in
these region. The calculations for DCS are carried
out for energies 2C0 eV and 400 eV, since the study

at few chosen energies is sufficient for the prediction
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of the behaviour at other energies, the present study was

confined to only those energies with an abundance of data

available.

At 400 eV it is found that the results of
HI and wl yields better agreement with experimental

results in comparison with HII and wII. It is noticed

from fig. 3.5 that in HI method the differential cross

sections are less than that in HII for low values of

scattering angle and are greater than that in HII at

large angles., This 1is due to the fact that in HI the

p arameter aHI is independent of scattering angle and

is roughly equal to the average value of the parameter

at Il which is used in HII method.

From the above discussion we casn conclude
that the present modified Das is well suited for e - He
atom collision also.

3.4,3 Lithium atom :

The differential c¢cross sections andg totoal
collisionasl cross sections are calculated for e - Li

atom scattering for s variety of incident enargies and

a wide range of scattering angle using azbove disscussed

modified Das method. Th2 values of parameters aHII

and aHI used for the calculations are.shown in table 3.6.
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. We have calculated the DCS for energies 100 eV to 400 eV
and total collisional cross sections for energies 100 eV
to~lOOO eV. Since the experimental values are not avil-
able in the energy range we have compared our present
Tesults with other theoretical data which are close to the
experimental values. From table 3.6 we can see that the

HI

value of parameter a is independent of angles but

aHII is dependent on angles. For a fixed energy the

value of aHII decreases with increase of angle. aH\I

is always greater than &1l for @ - Li  atom collision.
Hence we can see from table 3.8 that the values for

DCS wusing HI. and wl methods are always greater than
corresponding HII and wll for all energies and all

angles.

For 100 eV we have compared our result
with those of MGA and EBS. It is a well known fact
that the EBS results over estimate the experimental
results for all tﬁeenergieso This being due to the fact
that the Glauber series converge slowly. Hence the
large values of our results compared with EBS is a
good omen that our results are better than EBS results.
Further the agreement between our results and MGA result
shows that the present formulation is well suited for

€ - Li atom scattering.
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For 200 eV we have compared our results
with MGA and Tayal et al. For the angles up to 20°
our results of HI and Wl increases the results of
Tayal et al and afterward the difference decreases.

The results of HII and WII are less than those of Tayal
et al from 20° onwards. For 300 eV and 400 eV we

have compared the present result with Rao and Desai
{1983). They have calculated the DCS using HHOB appro-
ximation picturing lithium as single electron system
having an inner core, But we have done exactly by consi-
dering lithium as a 3 electron system. Further we have
used the modified Das method. Hence the result of their

calculations are slightly different than ours.

From the above discussions we can conclude
that the present modified Das method using HHOB second
Born term in place of Second Born term are well suited
for € ~H, e - He and e - Li atoms scattering problems.
The Wallace type of trajectory correction improved the

result.

3.4.4 Total elastic cross section ( TECS )

The total elastic cross section using the
static potential is calculated for hydrogen, helium and

Lithium atoms. The calculations are done using the

expressions given in the previous section. The results



of the method, Das method and the HHOB approximation are
shown in table 3.9 and figures 3.10 along with other

theoretical and experimental data.

From table 3.9a we can see that result for
100 eV is less than those of Winters et al ( 1974 ).
The HHOB result is still lesser. For moTre than
100 eV our results are some what highé?j?%ose of Winters
et al, discrepancy being less than 4 X. From able
3.9b we can interfere that the present calculations
for helium atom is slightly less than those of
Winters et al for the whole energy range. HHOB results
are still lower. Das results are higher than those of
Winters et al. For lithium atoﬁ we have calculated the
TECS from 100 eV to 1000 eV. We have compared the
results of present calculations with thoese of Das method,
HHOB approximatioé and the results of Guha and uhosh‘

(1979a). We can see from the table 3.9¢ that all the

results are some what equal with slight difference.

From the above discussions we can conclude that
the 7replacement of higher order -Born terms uéing the
HHOB approximation Born terms in Das method 1is justi-
fied in the limited ranée of energy of the incident

electron.
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~ The values of parameters gill

Table : 3.6 : a
for the elastic scattering of the

electrons by lithium atom.

Angle 100 200 300 400
5 7.832(-1) 8.586(-1) 8.894(-1) 9.068(-1)
10 7.089(-1) 7.882(-1) 8.232(-1) 8.431(-1)
15 6.386(~1) 7.171(~1)  7.507(-1)  7.719(-1)
20 5,743(-1) 6.453(-1) 6.800(-1) 7.045(-1)
25 5,149(-1) 5.809(-1) 6.,207(-1) 6.513(-1)
30 4.608(-1) 5.,281(=1) 5.750(-1) 6.109(-1)
40 3.668(~1) 4,320(-1) 4.931(~-1) 5.915(-1)
50 4,671(-1) 4.682(-1) 5.733(-1)
60 2.879(-1) 3,721(-1)  4.260(-1) 4.913(-~1)
70 3.457(~1) 3.936(-1) 4.648(-1)
80 3.178(-1) 3.807(-1) 4.283(-1)
90 2.285(-1) 3.028(-1) 3.506(-1) 3.836(-1)
100 2.114(-1) 2.869(-1) 3.374(-1) 3.762(-1)
110 2.047(-1) 2.811(-1)  3.215(-1) 3.392(-1)
120 1.982(-1) 2.,641(~1) 2.058(-1) 3.372(-1)
150 1.832(~1) 2,375(-1) 2.845(-1) 3.159(-1)
Table ¢ 3.6 ¢ b -~ The value of parameter aHI foT
e - Li.
Energy 100 200 300 . 400 500
L 8.029(-1) 8.993(-1) 9.351(-1) 9.531(-1) 9.611(-1)
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Table : 3.7 ¢ The total collisional c¢cross section
for the elastic scattering of electrons
by lithium atom.

E

eV Present EBS EBS(IC)

100 18,942 19,9 18.5

200 10.464 11.1 10.3

400 5.728 6.08 5.67

700 3,501 3.72 3.48

1000 2.554 2,72 2.54
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