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Abstract The transport of electron beam in the solids requires an accurate knowledge of their cross-sections with a target
as functions of the projectile kinetic energy. Indeed, when we adjust a given analytical transport cross-section to tabulated
data; the interpolation precision is considered as a validity criterion of the suggested model. In this commentary, we show that
the transport cross section obtained by using the relativistic partial wave expansion method (RPW EM) could be not agreed
with a simplified analytical expression of Born approximation and contains only one free parameter depending only on
atomic number, which is the case of the work of Rouabah et al[Phys. Lett.A 373 (2009) 282] . Indeed, we prove that the
corrections made by Rouabah et al have led to unfavorable results and their work nust be reviewed and revised.
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1. Introduction

Electron-transport calculations are usually performed by
means of either analytical theory or Monte Carlo simulation.
Both methods require an accurate knowledge of the cross
section for elastic scattering of electrons as functions of the
projectile kinetic energy E. Thus, the screened cross-section
obtained via the first order Born approximation is
extensively used in the literature. To model elastic scattering,
Rouabah et al[l] reported a simplified adjustment of the
electron transport cross section (TCS) for selected atomic
targets ranging from H to U energies between 50 eV and
4000 eV. They proposed a correction to the approximate
analytical TCS formula derived by Jablonski[2]. On other
words, the principal idea of their work is based on
interpolation of tabulated data via a known analytical
transport cross-section. It is the reason that a large part of our
work is focused on their suggested fitting. Indeed, a careful
reexamination shows that their TCS formula is inadequate;
therefore, the results should be examined. In our recent
paper[3], we showed a short overview on some weak points
of Rouabah et al paper[1]. So, the present work gives more
detail on the majority of other Rouabah et al weak points
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especially the drastic deviation of their results.

2. o7 and the Screened Cross Sections
(the Wentzel Model (1927)[4])

The work of Rouabah et al[1] is based on the analytical
TCS O': given by:

32 ZZ/3c4 2 c
o =% ln(l+50)—1 - (1)
With C—0.8853414, ¢, :().230440+2/3 and
() 2

u” =122,
However, the authors of[ 1] attribute eq. (1) to Jablonski[2]

saying the following words: “ The approximate analytical
transport cross section as derived by Jablonsky, denoted

ol L

Besides, Rouabah et al[1] thought that they have carried
out an improvement on the Jablonski model when they said:

“However, the accuracy of this formula, especially at low
energies, is rather limited. An improved analytical
expression was then derived by Jablonski[2] in order to
provide reasonably accurate values of TCS in the energy
range of interest for surface-sensitive electron spectroscopies,
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1..50-2000 eV. In the present work we suggest a simplified
correction to the electron analytical transport cross
section derived by Jablonski[2]. The analytical formula of
Jablonski was proposed in order to provide needed values of
transport cross section for energies between 50 and 4000 eV
and for all elements™[1].

Indeed, they have attributed the old screened cross section
(which is not valid at lower energies, see table (1) of the
present work) to Jablonski. In our recent paper[3] we have
shown step by step that the first order Born approximation
applied on the screened potential gives the same transport

cross section o‘f attributed by Rouabah et al to Jablonski

B . .
[2]. Hence, the age of o, is more than 60 years (since the

works of Wentzel (1927)[4] and Nigam (1959)[5]).
Consequently, their work must be reviewed.

3. The True Expression of the Jablonski
Transport Cross Section

Actually the TCS derived by Jablonski lies in his paper[2]:
“Thus, the accuracy of the first-order Born approximation

for o, is generally rather poor. To obtain a more accurate
analytical expression for o, , we need an additional

analytical function G(&‘O) which correcting O'ﬁ;

oy, =07.G(s,) )
With

4 .
G(20) =20 exp{Z 4| 1n(102))"? }} 3)
i=l

where Ay, A1, A, ,As,and A4 are fitted constants for each
element.”. Therefore, the Jablonski’s TCS is that given by (3)
which correspond to Eq. (21) of[2]. The accuracy of
Jablonski model could be found in Jablonski paper itself[2]:

“Calculations were made for atomic numbers between 1 and

96. The resulting analytical function provides valuesof o,

with a relatively high accuracy. For atomic numbers up to 30,
the mean deviation between accurate values of o, and
values from the analytical formula reaches 0.5%. For
several elements with larger atomic numbers, this deviation
increasesto 5%, although it is much lower for the majority of
cases.”

So why did Jablonski totally change the TCS expression?
In other words, why didn’t Jablonski, who used five free
parameters, replace one constant by a free parameter as
Rouabah et al did (only one free parameter)? The answer is
clear: it is impossible, with one free parameter depending
only of atomic number to obtain accurate results. We shall
discuss this below.

4. The Rouabah et al Parameter “k”

According to Rouabah et al[1], their TCS denoted o'TCr is
given by:
¢ 327Z°°Cra; 1
O-Tr - » ¥ R
W) &
Consequently, Rouabah et alused the same TCS given by

(1) by replacing the exponent 4 by an indicated free
parameter “k” and the index B by “C”. They reported that[1].”

0

m(mo)_%} @

o‘TCV represents the Corrected electron transport

cross-section”. They assumed determine the parameter “k”
by the adjustment of UTCr to the results tabulated by Mayol

and Salvat[6]. Thus they found:

k=2.03002x10°7>-5.0665x10*Z2+0.10296Z+2.93033 (5)

However, we asked questions about this fitting:

a. Will the expression (5) well interpolate the results
tabulated by Mayol et al[6]?

Rouabah et al have adjusted their cross section given by (4)
to that tabulated by Mayol et al[6]. So following an opposite
reasoning, the authors of[1] deduced that the results of[6]
agree with the eq. (4).

Table (1). TCS (in A% and the deviation of G to G ° . D’ is the percentage deviation. D' = ‘(o-;f = ok )/ oM ‘ or S The

electron transport cross section tabulated by Mayol and Salvat[6]. Gz{i : TCS of Bom approximation given by (1). th and G%_S aretabulated here

by using copy-past from tables (1) and (2) of[1]

Al Cu Ag Au
EeV)| of | ol |pewn| of | o |vw| of | o | Do | of | o | D@
250 1.06 0.8048 31.7 3616 1.351 167.7 7261 1.661 337.1 14.78 095 1455.8
500 0.391 0.3265 19.8 14548 0.7411 96.3 3.112 1.056 194.7 6.84 099 5909
1000 0.132 0.1205 95 0.5241 0.3258 60.9 1.175 0.5262 1233 2.74 0.69 297.1
1250 0.09196 0.08593 7.0 0.3706 0.2428 52.6 0.841 04057 1073 198 058 2414
1500 0.0681 0.06483 50 02777 0.1895 46.5 0.636 0.3247 95.9 152 049 2102
1750 0.0527 0.05089 3.6 0217 0.1528 42.0 04997 02673 86.9 121 042 188.1
2000 0.0421 0.04115 23 0.1746 0.1265 38.0 0405 0.2249 80.1 098 036 1722
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Before evaluating this statement, we note that the authors
of[1] have not given any explanation for their choice? We

can see in fig.(2) of Jablonski’s paper[2] that the O'ﬁ

behavior is totally different from that obtained by quantum
methods, particularly in the case of heavy atoms.

The right way will be to choose the interpolation function
from the shape of the tabulated values and not the inverse.
This is why we found in the literature analytical expressions
TCS that take another form than that given by egs. (1) or (4)
(see for example[7]). Indeed Jablonski himself suggested an
analytical TCS based on (1) but with another form (cf. see
Equations.(2-3)).

b. why did the authors off1]choose the superscript "4"
among others taken as free parameter?

Number ofauthors has tried to modify the screened cross
section based mainly on the screening parameter[3]. In other

words why Rouabah et al did not choose the parameter Iuoo
as a free parameter which is more reasonable than an
exponent? We note also that the authors of[ 1] have not given
any justification for their choice (i.e. the exponent “4” has
beenreplaced by a free parameter)? Consequently, this one is
another inaccuracy of their work.

c. How they get through Z and E dependency ofk to solely
z?

Rouabah et al[l] have adjusted Gfr to that 0%75

tabulated by[6]. So, fromeq. (4) one can easily conclude that
k is given by:

32722%23Ctad
2
E M-S
1 0.230440 —— | o
k :—0011'1 00)2 22/3 ” (6)
(o) .
E
In(1+¢g,)——2
|: ( 0) 1+80:|

which is a function of Z and E. Rouabah et al[ 1] expressed it
by eq. (5) which depends only on Z. This is yet another
inaccuracy in Rouabah's paper.

We note that their approach is justified only if & is set
constant over a wide range of energy or varies in a
non-significant manneraround an average value for a fixed Z
(otherwise the proposed function holds only representative
for particular energies). Table (2) shows that k varies
significantly with the energy for a given element. This
clearly invalidates their proposal. Moreover, in Table (3) we
show kexact (€xact value) obtained using equation (6), the kg
of Rouabah et al (fitted value) obtained using equation (5)
and the deviation between them. Let’s take as an example
(just to prove that our calculations are true): for Au (Z=79) at
E=100eV,

kewaer k| 17.911-8.903|
ke |1 8903 |
Generally, we remark that the deviation reached drastic

values for some elements especially at lower energies. This
clearly invalidates their proposal.

d= 1.0118=101.18% (7)

Table (2). thek parameter (equation (6)). D :the deviation between k value and the average value

7=13 7=29 7-79

E(eV) k D(%) D(%) K D(%)
100 6230 24,678 12,844 60,004 17,911 25,939
125 5987 19,818 11,699 45,751 18,788 32,107
150 5811 16,283 10,845 35,107 19,187 34,909
175 5674 13,545 10,193 26,988 19,164 34,751
200 5563 11,324 9686 20,663 18,843 32,489
250 5389 7853 8,954 11,544 17,800 25,156
300 5256 5,180 8,454 5315 16,704 17,452
350 5,147 3,000 8,088 0764 15,750 10,742
400 5055 1,156 7807 2743 14,954 5.146
450 4975 0443 7581 5559 14,092 0494
500 4904 1,854 7393 7893 13,737 3407
600 4785 4252 7,096 11,594 12,862 9566
700 4686 6232 6867 14,452 12,201 14213
800 4602 7903 6681 16,765 11,682 17,862
900 4530 9337 6,526 18,698 11,261 20,822
1000 4468 10,583 6393 20,354 10,910 23,287
1250 4343 13,084 6,128 23,662 10,237 28,017
1500 4249 14,966 5924 26,196 9747 31,469
1750 4,176 16,429 5760 28,238 9365 34,153
2000 4118 17,594 5624 29,941 9055 36,333

Average value 4997 0 8,027 0 14,222 0

Important remark: it is worth noting that the parameters kof Rouabah et al (i.e. given by equation (5)) do not correspond
to the average values (see tables (2-3)). This one is too another weak point of their work.
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Table (3). kparameter d:the deviation between keact given by (6) (exact value) andkr (Rouabah et al fitted values given by equation (5) for Z=13, 29 and

k. —k
79 respectively. d = —exact R
Ky
E(eV) Al (Z=13) Cu (Z=29) Au (Z=79)
Kexact K R d(%) Kexacl K R d(%) Kexact K R d(%)
100 623 4.188 48,77 12,844 5.54 131,86 17,911 8.903 101,18
125 5987 4.188 42,97 11,699 5.54 111,19 18,788 8.903 111,03
150 5811 4.188 38,77 10,845 5.54 95,77 19,187 8.903 115,51
175 5,674 4.188 35,49 10,193 5.54 84,00 19,164 8.903 115,25
200 5,563 4.188 32,84 9,686 5.54 74,85 18,843 8.903 111,65
250 5,389 4.188 28,69 8,954 5.54 61,64 17,800 8.903 99,93
300 5,256 4.188 25,51 8454 5.54 52,61 16,704 8.903 87,62
350 5,147 4.188 22,91 8,088 5.54 46,00 15,750 8.903 76,91
400 5,055 4.188 20,71 7,807 5.54 40,93 14,954 8.903 67,96
450 4975 4.188 18,80 7,581 5.54 36,85 14,292 8.903 60,53
500 4904 4.188 17,11 7393 5.54 33,46 13,737 8.903 54,30
600 4,785 4.188 14,26 7,096 5.54 28,10 12,862 8.903 44,47
700 4,686 4.188 11,90 6,867 5.54 23,96 12,201 8.903 37,04
800 4,602 4.188 9,89 6,681 5.54 20,60 11,682 8.903 31,21
900 4,530 4.188 8,18 6,526 5.54 17,81 11,261 8.903 26,48
1000 4468 4.188 6,69 6,393 5.54 15,41 10,910 8.903 22,54
1250 4343 4.188 3,71 6,128 5.54 10,62 10,237 8.903 14,98
1500 4249 4.188 147 5,924 5.54 6,94 9,747 8.903 948
1750 4,176 4.188 028 5,760 5.54 398 9,365 8.903 5,19
2000 4,118 4.188 1,66 5,624 5.54 1,52 9,055 8.903 1,71
Table 4
Energy dependence of the percentage deviations D = |(oM% — o5 /o 5| and D' = [(o 5 — o %) /o M=%| for all the elements studied in the present work.
Energy (V) HEZ=1) Al(Z=13) Cu (Z=29) Ag (Z =47) Nd (Z = 60) Au(Z =79)
D (%) o' (%) D (%) D' (%) D (%) D' (%) D (%) D' (%) D (%) o (%) D (%) o (%)
250 0.03 020 0.27 0.32 0.57 1.68 1.47 3.37 1.75 476 14.56
500 0.03 0135 0.15 0.20 0.45 0.96 0.67 1.95 073 2.62 5.90
1000 0.07 0.1z 0.06 0.09 018 0.61 0.26 123 0.26 1.65 2497
1250 0.08 o011 0.03 0.07 012 0.53 0.17 1.07 0.16 1.43 241
1500 0.08 0.09 0.01 0.05 0.08 0.47 0.11 0.96 0.09 1.28 210
1750 0.08 0.10 0 0.04 0.05 0.42 0.06 0.87 0.03 1.17 1.88
2000 0.10 0.09 0.01 0.02 0.02 0.38 0.02 0.80 0.01 1.12 172
Figure (1). thetable (4) of Rouabah et al (using copy-past from[1])
Table 2
Energy dependence of the transport cross sections in Ag (Z =47), Nd (Z =60) and Au (Z =79) expressed in A%
Energy (V) Ag (Z =47) Nd (Z = 60) Au (Z =79)
af 21 o a5 17 af 2] ok a5 7] el 2] ot Pl Sl
50 26.953 15.259 - 34.349 44 68
250 7.261 10.195 14.78
500 3.112 5 4.526 6.84
750 1784 1 - 2637 4.07
1000 1.175 G 0,526 1.7547 274
1250 0.8410 0.4760 0.4057 1.2643 i 1.98
1500 0.6360 0.3598 0.3247 0.9606 0.4582 0.42 1.52
1750 0.4997 0.2830 0.2673 0.758 0.3616 0.35 1.21
2000 0.4050 0.2290 0.224% 0.6157 0.2937 0.29 0.98

Figure (2). thetable (2) of Rouabah et al (using copy-past from their paper[1])

5. The Wide Deviations of Rouabah et al section which could be measured experimentally is the
TCS differential cross-section. The total and the transport

cross-section accuracy could be deduced using the next
It is worth noting that among the most successful methods ~ definitions:
in determining the electron differential cross-sections
(do, /dQ ) is the RPWEM (Relativistic Partial Wave
Expansion Method)[8]. The differential cross-section do,
obtained using this latter (RPWEM) presents a good Or =J-(l—cosl9) dQ 9)

. . dQ
agreement when compared with experimental data (see[9-10]
and references therein). On other words the scattering cross  where O, and Oy, are the total elastic and transport

do,
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cross sections, respectively.

We note that Rouabah et al adjusted their cross section
given by (4) to that tabulated by Mayol and Salvat[6] who
used the RPW EM. Moreover, Rouabah et al carried out an
erratum[ 11] on their results of[ 1] in which they precise:

“(1) in all the text, the statement percentage deviation has
to be replaced by relative deviation.

(ii) In table (4) and fig.1, the deviations D and D’ are
expressed in absolute units and not as percentages.”[11].

We think that Table (4) and Fig. 1 of[l] would be
expressed as percentage commonly used in literature (i.e.
more appropriate than absolute units).

To prove that the TCS of[1] is inaccurate, we can also
combine their results published in[1] to their erratum[11].
Indeed, we will show that their erratum[ 11] itself invali dates
their work[1].

So, figure (1) of the present work represents the table (4)
of their work[ 1] (represented using copy-past from[ 1]). Let’s
take as example the Au (z=79): in the colon D (which
corresponds to the deviation of their results) we find the next
results: 4.62, 1.61, 0.49, 0.29, 0.16, .. According to their
erratum| 11] “the deviations D are expressed in absolute units
and not as percentages” so, these values (4.62, 1.61,...) are in
absolute units; consequently, these deviations, according to
their erratum, become in percentage as follows: 462%,
161%, 49%, 29%, 16% .. These deviations are totally
unacceptable for a given fitting process (the factor error of
their deviation was 10000 % “ten thousand percent”,
see[3]). Consequently, we note and we reconfirm that their

erratum itself invalidates their work[1].

We note that we have tested their model for all the next
elements: Z=3, 6, 9,13, 16, 19,23, 26,29,33, 36, 39,43, 46
49, 53, 56, 59, 63, 66, 69, 73, 76, 79,.., 92 and we have found
that the deviation reached, fornumber of the above elements,
unacceptable values (=100%, =200%, ~300%, ~400%, ..
~700%). To confirm that the above deviations are the real
values of the work of Rouabah et al[ 1], we present in figure
(2) the TCS dependence of energy, which corresponds to
table (2) of their work[ 1] (using copy-past). So, let’s take the
next examples (we recall that we have done copy-past from
their table (2) of[ 1]; i.e. without any modification):

At E=250 eV:

Ag (Z=47),
c_ M-S B
D:|0Tr oy |41 LO61 ) 474214749
| oM | el
Nd (2=60),
M-S 48631
b_loh - 0y _A863-LTT e sesen
\ o | 7
Au (Z=79),
c _ _M-S _
p_|ok oy |557=095 o6 _ asens
| o | 095

Table (4). program (fortran77) calculates thetransport cross section given by (4-5) inthe Au (Z=79) case and its deviation by comparison to that of[6]

Code (fortran77) Input data file Output data file (ETCSRD. dat)
(ETCS79.dat)[9]
Energy (eV) RouabahTCS  Deviation %
100 1.964 100 11.7675 499.161
125 1417 125 10.1055 613.165
implicit real*8(a-h,0-z) 150 1.140 150 8.7984 671.785
open(unit=1,status="unknown', file="ETCS79.dat") 175 1.008 175 7.7480 668.652
open(unit=2,status="unknown', file="ETCSRD.dat") 200 09556 200 6.8889 620901
pi=3.1415926535897932384626433832795 250 09517 250 5.5757 485.863
20=0.52917720859 300 0.9820 300 4.6270 371.186
Cf=0.8853414 350 1.005 350 3.9158 289.627
Z=79 400 1.012 400 3.3664 232.652
write(2,*)'Energy (eV)',' Rouabah T CS,' Deviation % 450 1.005 450 2.9320 191.737
do 10 i=1,24 500 0.9879 500 2.5815 161.307
read(1,*)E,TCS 600 09358 600 2.0548 119.572
eps0=0.230440%E/1.22%¥*2/Z**(2./3.) 700 0.8734 700 1.6818 92.558
pk=2.03002e-6*Z**3-5.0665 4 *Z**2+0.10296*Z+2 93033 800 0.8099 800 1.4067 73.692
Ct=32%pi*z** (2.3 )* Cf**4*a0**2/1 22**pk 900 0.7495 900 1.1973 59.740
TCSR= Ct/eps0**2* (log(1 .+eps0)-eps0/(1 +epsD)) 1000 0.6937 1000 1.0336 48992
D=abs(T CSR-T CS)/T CS*100 1250 0.5760 1250 7509 30367
write(2,3)int(e),T CSR,D 1500 04855 1500 5741 18.240
3 format (' 14, 4 'F9.3) 1750 04154 1750 4552 9.593
10 continue 2000 0.3602 2000 3712 3.048
end 2500 0.2800 2500 2622 6.347
3000 02255 3000 .1964 12.918
3500 0.1865 3500 1532 17.829
4000 0.1576 4000 .1233 21.738

e To understand the symbolism used in the code, it is required to see above (the equations (1) and (4-5))
® «ETCS79.dat » is mput file. The first colon represents the electron energy (¢V) and the second one represents TCS (A ) of Au (Z=79) tabulated by[6]
o «<ETCSRDV.dat » is an output file. The first colon represents the electron energy (eV), the second one the Rouabah et 1a TCS and the third one the percentage

deviation
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At E=500 eV:

Ag (Z=47),
o5, oM S| 1.762-1.056
p=\"0-21 L =22 — 0.66856 = 66.856%
‘ oM ‘ 1.056
Nd (2=60),
‘GTr 0'%751‘:2'159_1'25=1.159=115.9%
‘ O-Tr ‘ 1.25
Au (Z=79),
o oM 2.58—-0.99
D= | Tr M;"r |= =1.58=158%
o | 099
At E=1000 eV:
Ag (Z:47)
\ M=S| " 0.665-0.5262
ot1r — ‘TTr - T = 0,263778 =26.3778%
‘ M-S | 0.5262
Nd (Z 60),
D= oty MGTS’ 5 ‘0663 0837‘-026244:26.244%
oM || 0663 |
Au (Z= 79),
bt MGTSr *|_103-0.69 = 0,492 = 49.275%
oM | 069

Let ask a question: is one of the above deviations is
acceptable for the fitting process?

To confirm that the deviation of their TCS model reached
the value=700% we present in Table (4) (of the present work)
a Fortran77 program calculating the percentage deviation of

their TCS ( o, ) in the case of Au (Z=79) where we remark
that at E=150 eV the deviation equals to

—of;|_[1140-8.7984] 6.71785 = 671.785%
ot |

So, since the fitted value can be considered as an
approximate value to the exact one then, unfortunately, the

_‘O-Tr
‘ O-Tr -S

Table (5). Transport cross—section (in A22) of Al and Cu. UTCr

tabulated by Mayol and Salvat[6].

Gfr : The electron transport cross section tabulated by Riley et al[13]. O'D

109

above deviation is equivalent to say that the approximate
value of 5+5 is about 77.1785 (i.e. 5+5~=77.1785)
because the deviation between the exact value (which is 10)
and 77.1785 is
77.1785-10
P
The drastic deviation results could be observed also with
other works based on quantum methods (see tables (5-6) and
ref.[12]).

=6.71785=671.785%"

6. Conclusions

In summary, this work is a commentary on Rouabah et al
papers[1l, 11]. We presented a reminder on the screened

. B . .
transport cross-section O, obtained using the first Born

approximation. This latter (which is an old TCS) has been
attributed wrongly by Rouababh et al to Jablonski. Rouabah et

al who used the same mathematical expression of O'ﬁ by

replacing only one number “4” by a free parameter
depending only on atomic number without carrying out any
justification. Actually Jablonski suggested his TCS as a

function of (T]{i where the analytical expression is totally

different from first order of Born approximation expression.
Besides, Jablonski TCS expression contained five free
parameters and its accuracy was an evident process.
However, Rouabah et al. have used the same expression of

Gfr using only one free parameter. We have shown that

their TCS is inaccurate and the weak point of their model has
been hidden by deviation results leading to an error factor
equalto10000 % (their deviation results should be multiplied
by ten thousand percent i.e. 100). We have shown also that
theirerratum[ 1 1] cannot remove this weak point and actually
was a proof ofthe invalidity of their work.

: Rouabah et al TCS given by (4, 5)[1]. J;;[*S : The electron transport cross section

o The electron transport cross section

tabulated by Dapor{9]
Al (Z=13) Cu (Z=29)
C M-S R D C M-S R D
E@V) O-Tr O-Tr O-Tr O-Tr O-Tr O-Tr O-Tr O-Tr
100 3.1723 2.114 - 7.05125 1.651 - -
150 1.9822 1436 - 4.75394 1.656 - -
250 1.022 0.8048 - 2.66353 1351 - -
500 0.37647 0.3265 - 0.306 1.07135 0.7411 - 0.706
700 0.22445 0.2033 - 0.66035 0.5072 - -
1000 0.12737 0.1205 0.117 0.115 0.38603 0.3258 0317 0319
1250 0.08863 0.08593 - - 0.27296 0.2428 -
1500 0.06563 0.06483 - 0.0623 0.20453 0.1895 - 0.187
1750 0.05077 0.05089 - 0.1597 0.1528 - -
2000 0.04058 0.0415 0.0402 0.0397 0.12858 0.1265 0.124 0.126
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Table (6). Transport cross —section (in A°2) of Ag and Au. Gﬁr : Rouabah et al TCS given by (4, 5)[1]. o'?f =5 The electron transport cross section

tabulated by Mayol and Salvat[6]. 67]; : The electron transport cross section tabulated by Riley et al[13]. O-TDr : The electron transport cross section

tabulated by Dapor{9]

Ag (Z=47) Au (Z=79)
C M-S R D C M-S R D
E (V) UTr GTr GTr GTr UTr GTr O-Tr GTr
100 9.78504 2.742 - 11.76753 1.964 -
150 693183 2.007 - 8.79835 1.14 -
250 4.11261 1.661 - 5.57566 0.9517 -
500 1.76274 1.056 - 1.04 2.58145 0.9879 - 1.01
700 1.1136 0.7713 - 1.6818 0.8734 -
1000 0.66553 0.5262 051 0.522 1.03356 0.6937 0.669 0.709
1250 047624 04057 - 0.75091 0.576
1500 0.36002 0.3247 - 0321 0.57406 04855 0489
1750 0.28303 02673 - 045525 04154
2000 0.22915 0.2249 022 0222 037118 0.3602 0353 0359
medium energy positrons elastically scattered by complex
atoms (Z=1-92),J. Appl. Phys. 77, 2840-2842.
8] Bentabet, A., Chaoui, Z., Aydin, A., Azbouche, A., 2010,
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