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1. Introduction

Theoretical description of electron transport in solids is important in radiation physics, electron
lithography, electron-probe microanalysis, analytical electron microscopy, and surface analysis by
Auger electron spectroscopy (AES) and X-ray photoelectron spectroscopy (XPS). In these and
other applications, the trajectories of electrons in a solid are generally modified by single and
multiple elastic-scattering events. An evaluation of the effects of elastic scattering on the process
of interest requires knowledge of the cross sections for electron elastic scattering by the constituent
atoms of the particular solid. Although calculated and measured electron elastic-scattering cross
sections are available in the literature for selected elements and a limited number of electron
energies, this information is incomplete and insufficient for general use.

NIST released Version 1.0 of the Elastic-Electron-Scattering Cross-Section Database (SRD 64) in
1996. This version provided differential and total elastic-scattering cross sections for elements
with atomic numbers from 1 to 96 and for electron energies between 50 eV and 9999 eV in steps
of 1 eV. These cross sections were calculated using the Thomas-Fermi-Dirac potential to describe
the interaction between an electron and an atom, and using both relativistic and non-relativistic
models. This version was designed for analyses of the transport of signal electrons in AES and
XPS although it could, of course, be used for other applications.

Version 2.0 of the database was released in 2000. In this version, the upper electron-energy limit
was extended to 20 keV, and phase shifts and transport cross sections were also provided. The
elastic-scattering cross sections, phase shifts, and transport cross sections, however, were obtained
only with a relativistic model because this was believed to be more reliable than the non-relativistic
model.

Version 3.0 of the database was released in 2002, and contained two major changes. First, the
differential elastic-scattering cross sections, total elastic-scattering cross sections, phase shifts, and
transport cross sections were calculated from a relativistic Dirac partial-wave analysis in which
the potentials were obtained from Dirac-Hartree-Fock electron densities computed self-
consistently for free atoms. This potential is believed to be more reliable than the Thomas-Fermi-
Dirac potential used previously [1]. Differences in elastic-scattering cross sections and transport
cross sections resulting from this change of potential were described in a review article [1].

In addition, it is possible in Version 3.0 to create and/or print files illustrating variation of
differential elastic-scattering cross sections versus scattering angle for one or more elements or for
one or more energies. Some of the database screens were redesigned as a result of the increase in
the upper electron-energy limit to 300 keV.

Version 3.1 of the database, issued in August, 2003, contains two corrections to Version 3.0. First,
a numerical mistake was found in the calculation of differential cross sections for a small number
of elements and energies (e.g., F at 300 eV). Second, the routine used for interpolations between
differential cross sections at certain scattering angles was found to be inadequate in the vicinity of
deep minima in the differential cross sections (e.g., Cu at 319 eV). The libraries of cross-section
data and the software have been revised to correct these problems.
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Version 3.2 of the database was issued in December, 2010. The installation program for Version
3.2 was changed so that it would operate on newer versions of the Windows operating system.
There were no changes or additions to the data in the database although a new About box was
added to the main menu. This box shows two references, a 2004 critical review [1] and a 2005
review [2], that discuss evaluations of the compiled data, methods of determination, and
uncertainty.

Version 3.2 of the Electron Elastic-Scattering Cross-Section Database had the following
capabilities:
« Graphical display of differential elastic-scattering cross sections in different coordinate
systems
o Graphical display of the dependence of transport cross sections on electron energy
o Display of numerical values of differential elastic-scattering cross sections, total elastic-
scattering cross sections, and transport cross sections
o Creation of files containing differential elastic-scattering cross sections for specified
elements, energies and coordinates
o Creation of files containing plots of differential elastic-scattering cross sections versus
scattering angle for one or more elements or for one or more electron energies
o Creation of files containing phase shifts for specified elements and for energies up to
20,000 eV
« Creation of files containing transport cross sections for specified elements and energies
« Creation of random number generators providing the polar scattering angles to be used in
Monte Carlo simulations of electron transport in solids; and
e Runs of the random number generators

Version 4.0 of the database was released in August, 2016. The database has been redesigned to
operate in a user’s browser rather than as an installed database on a personal computer with the
Windows operating system. All screens have been redesigned. The database now provides
differential elastic-scattering cross section and transport cross sections, as in previous versions.
Graphical displays of these cross sections are available as before. Three types of data files can be
downloaded:

e Javascript object notation (JSON) files
e Comma separated variable (CSV) files that can be opened by spreadsheet software
e Text files that can be easily read by user programs.

Phase Shifts are not provided in Version 4.0 of the database.

Version 5.0 of the database was released in December 2023. Most screens were redesigned. An
option was added to provide samplers of polar elastic-scattering angles that can be used in Monte
Carlo simulations of electron transport in solids (as was possible in Version 3.2 and earlier
versions). However, a more accurate numerical method has been implemented in Version 5.0, as
described in Appendix A. The new sampler is designed to generate scattering angles for electron
energies between 50 eV and 20 keV.
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The differential elastic-scattering cross sections (DCSs) were calculated using the relativistic Dirac
partial-wave method, as described by Walker [3]. The scattering potential was obtained from the
self-consistent Dirac-Hartree-Fock electron density for free atoms [4] with the local exchange
potential of Furness and McCarthy [5]. The numerical calculations were performed with the
algorithm described by Salvat and Mayol [6]. Transport cross sections were calculated from the
DCSs as described by Jablonski et al. [1].

Cross sections are expressed in units of the square of the Bohr radius, ao, which is 0.52917721 x
1019 m.
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2. Operation of the Database

Version 5.0 of the database has been designed to make operation of the database as easy and
intuitive as possible. Help information is available on many of the screens.

Figure 1 shows the upper portion of the introductory screen. A user can click on one of the first
two main menu options in the left part of this screen, Elastic-Scattering Cross Sections or
Transport Cross Sections, to go directly to screens that will provide the desired data after
selection of an element from the Periodic Table, as described in Sections 2.1 or 2.2, respectively.
Alternatively, a user can choose to click on the third main menu option, Sampler of Elastic
Scattering Angles, to obtain samplers of polar elastic-scattering angles that can be used in Monta
Carlo simulations of electron transport in solids, as described in the Appendix. The More Options
choice will be described in Section 2.3.

NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol Q

NIST Standard Reference Database (SRD) 64
BZ  Elastic-Scattering Cross Sections NIST Electron Elastic-Scattering Cross-Section Database

i= Transport Cross Sections A Version 5.0

d sigma/d omega (a0~2/sr)

Last Update to Data Content: 2002 theta (degrees)
DOI: http://dx.doi.org//10.18434/T4T88K

Single/Multiple TGS Values
Data Provided By Technical Contact
Table of TCS Values

Display TCS Values

Francesc Salvat, Universitat de Barcelona
Facultat de Fisica, Barcelona, Spain Dr. Cedric J. Powell
== Sampler of Elastic Scattering Aleksander Jablonski, Institute of Physical Chemistry National Institute of Standards and
Angles Polish Academy of Sciences, Warsaw, Poland Technology
and Building 217, Room A207
+= More Options ~ National Institute ;Z‘:Q:d\]a.rz(sw;i! Technology, USA 100 Bureau Drive, Stop 8370
Gaithersburg, MD 20899-8370
[0 Phone; (301) 975:2534
T About Software Developed By EEmail: cedric. powell@nist.gov
Angela Y. Lee, Aleksander Jablonski, and Francesc Salvat
@ Introduction
. Prof. F. Salvat
K Acknowledgment Introduction: Facultat de Fisica (ECM)
A Version History Theoretical description of electron transport in solids is important in radiation physics, Universitat de Barcelona
electron lithography. electron-probe microanalysis, analytical electron microscopy, and Diagonal 647
M Disclaimer surface analysis by Auger electron spectroscopy (AES) and X-ray photoelectron 08028 Barcelona, Spain
= spectroscopy (XPS). In these and other applications, the trajectories of electrons in a solid & Email: cesc@ecm.ub.es

Fig. 1. Upper portion of the introductory screen.
2.1 Elastic-Scattering Cross Sections

After clicking on Elastic-Scattering Cross Sections, the first main menu option on the
introductory screen, a Periodic Table of the elements will appear, as shown in Fig. 2. The user will
then click on the symbol of the desired element and the screen of Fig. 3 will appear. For the
example screen of Fig. 3, Au has been chosen together with an electron energy of 50 eV.
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NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol o}

Elastic-Scattering Cross-Sections:

BS  Elastic-Scattering Cross Sections

# » Elastic-Scattering Cross-Sections

i= Transport Cross Sections ~
Instructions: Select an element
Display TCS Values 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18
. IA- IIA 1B IVB VB VIB vie Vil 1B 1IB WA IVA VA VIA VIA VIIA
Single/Multiple TCS Values
1 2He
Table of TCS Values N
’Li | ‘Be B || °c | 'N || %0 | °F |"Ne
B5  Sampler of Elastic Scattering Angles "Na 12Mg BAL| '“si | P | s | ''CI||"SAr

19K [2°Ca|?Tsc| 22Ti || 22V | 24Cr | 2°Mn| 2°Fe [ 27Col| 22Ni | 2°Cu [*°Zn|F'Gal 2Ge || *3As || **Se | *°Br||*°Kr

37& 38& 39! 40zr MM 42Mo 43E 4Ru 45& 46ﬂ 47Ag 48@ 491 SOE 51Sh SZE 53! 54&

== More Options v

55§ 56& 57& 72& TBE AN 75& 76% 77|_r 78& 79& BOHg 81ﬂ B2ﬂ BSE B4b 85& 86&

87Fr BﬁRa BQAC|104 105 106 107 108 109 110 m

Lanthanides 58@ SQPr ESOM 61p_m 6ZS_m 63@ 4@ SSE GSDy- STH_O 68& 69T_m 70& 71g

6
Actinides  |%Th| 9/Pa| 92U [93Np 94P_u|‘95Am95Cm 97 |98 [oo [oo [101 102 |03

Fig. 2. Screen for selecting an element.

NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol

4 Home
Select Initial Energy and Coordinates for Elastic-Scattering Cross Section:

BY  Elastic-Scattering Cross Sections

# » Elastic-Scattering Cross-Sections

= Transport Cross Sections ~
Display TCS Values
Single/Multiple TCS Values Element: Au Atomic Number: 79
Table of TCS Values Initial Energy: 50 Dlev Energy Unit: © oV O KeV

Coordinates: @do/dQ vs 8 Odo/dB vs 8 Odo/d sin(8/2) vs sin(6/2)

Q DISPLAY @ HELP

Remarks:

BT Sampler of Elastic Scattering Angles

<= More Options v

« Electron energy should range from 50 eV to 300 keV
« Above 20 keV, only do/dQ versus 6 can be selected

Fig. 3. Screen for selecting electron energy and coordinates.

A selection then needs to be made in the screen of Fig. 3 of the coordinates for display of the
differential elastic-scattering cross section. Three coordinate systems are available for electron
energies of 20 keV and below in which the differential elastic-scattering cross section is expressed
with respect to solid angle 2, polar scattering angle &, or sin(4/2):

(@) do/dQ versus @

(b) do/dé versus 6

(c) do/dsin(6/2) versus sin(€/2)
In the latter case, the cross section do /dsin(@/2) is related to the differential cross section for
electron momentum change do /dqg. The quantity q is defined by q :|K’-K| where K and K'
are wave vectors before and after an elastic collision. We have:
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o _pkde
dsin(6/2) dg

where K = |K| . For electron energies of 20 001 eV and above, cross sections are available only
in do/dQ versus @ coordinates.

The elastic-scattering cross sections calculated by the database are expressed in units involving the
square of the Bohr radius ap (the radius of the first Bohr orbit of the hydrogen atom) where
a =5.291 772 1 x 10 m and a2= 2.800 285 2 x 10%' m?. The specific units for the cross

sections in the different coordinate systems are as follows:

(a) aj /steradian for the do/dQQ versus @ coordinate system;
(b) a2 /radian for the do/d@ versus & coordinate system; and
(c) aZ forthe dofdsin(@/2) versus sin(@/2) coordinate system.

These units are used in the screen displays and in the files created by the database.

ler ngﬁmusnmrm Loav NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbaol (o}

Status:

Home

Element: Au Atomic Number: 79

BY  Elastic-Scattering Cross Sections
Energy: 50eV Total Cross Section: 32.969 ag? Coordinates: do/dQ vs 8

(ag? = 2.8002852 x 1021 m?)

Transport Cross Sections ~

Display TCS Values

Single/Multiple TCS Values Change Coordinate:
M log(d sigmald omega) vs theta
Table of TCS Values @ log(DCS) vs B

ODCSvs 6

BS  Sampler of Elastic Scattering Angles (30, 8.071)

Change Electron Energy:
= More Options v ) ay
® Energy steps of 1 eV

O Energy steps of 10 eV
O Energy steps of 100 eV
O Energy steps of 1000 eV

log(d sigma/d omega) (a0*2/sr)

theta (degrees)

Press #/- button to change

the selected energy increment.

® VIEW DATA

Fig. 4(a). Screen showing the differential cross section for Au in do/dQ versus & coordinates at
50 eV on semi-logarithmic scales.

After selection of the electron energy and the coordinate system on the screen of Fig. 3, the user
will click Display and the screen of Fig. 4(a) will appear. For this example, the DCS for Au in the
do/dQ versus € coordinate system is shown for an energy of 50 eV.

For cross sections in do /dQ versus @ coordinates and for electron energies of 20 keV and below,
the differential cross sections can be displayed on logarithmic or linear scales versus polar
scattering angle on a linear scale. For Fig. 4(a), the DCS is displayed on a semi-logarithmic scale
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while the DCS on a linear scale is shown in Fig. 4(b). If the cursor is placed near the plotted curve,
values of the DCS will be given for a particular value of 6, as shown in Figs. 4(a) and 4(b).

NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol @}

Status:

Element: Au Atomic Number: 79

BS  Elastic-Scattering Cross Sections

Energy: 50 eV Total Cross Section: 32.969 ag? Coordinates: do/dQ vs 6
(ag? = 2.8002852 x 102" m?)

Transport Cross Sections ~

Display TGS Values

Single/Multiple TCS Values . Change Coordinate:
M d sigma/d omega vs theta

Table of TCS Values O log(DCS) vs 6
®DCsvs @

m Change Electron Energy:

® Energy steps of 1 eV

O Energy steps of 10 eV

O Energy steps of 100 eV
O Energy steps of 1000 eV

theta (degrees)

BS  Sampler of Elastic Scattering Angles

<= More Options v

d sigma/d omega (a0*2/sr)

Press +/- button to change

the selected energy increment.

@ VIEW DATA

Fig. 4(b). Screen showing the differential cross section for Au in do/dQ) versus & coordinates at
50 eV on linear scales.

The initially selected energy can be changed by clicking the + energy or - energy buttons; these
changes will occur in steps of 1 eV, 10 eV, 100 eV, or 1000 eV (within the range 50 eV to 20
keV). The total cross section for the selected energy is given above the plot.

For electron energies of 20 001 eV and above, the differential cross sections can be displayed only
in do/dQ versus € coordinates. Displays can be shown on logarithmic scales, as shown in Fig.
5(a), or on semi-logarithmic scales, as shown in Fig. 5(b). For these examples, the DCS for Au is
shown for an energy of 50 keV. The initially selected energy can be varied in steps of 10 eV, 100
eV, 1 keV, or 10 keV.
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Elastic-Scattering Cross Sections
Transport Cross Sections ~

Display TCS Values
Single/Multiple TCS Values

Table of TCS Values
Sampler of Elastic Scattering Angles

More Options v

NIST Electron Elastic-Scattering Cross-Section Database, SRD 64

Element: Au

Energy: 50000 eV

Atomic Number: 79

Total Cross Section: 1.132 ay?

(a? = 2.8002852 x 1021 m2)

Search Element Symbol @}

Coordinates: do/dQ vs 8

W log(d sigma/d omega) vs log(theta)

@
8 25
s
3 .
: 9
3
g 05
g 0
g ne&
g 0.0
s
5 5
®
I
=
S

©® VIEW DATA

0.001 0.01 0.1

log(theta) (degrees)

100

Change Coordinate:

@ log(DCS) vs log(0)
O log(DCS) vs &

Change Electron Energy:

@® Energy steps of 10 eV
O Energy steps of 100 eV
© Energy steps of 1 keV
O Energy steps of 10 keV
Press +/- button to change

the selected energy increment.

Fig. 5(a). Screen showing the differential cross section for Au in do/dQ versus & coordinates at
50 keV on logarithmic scales.

IATIONAL INSTITUTE OF
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3

Elastic-Scattering Cross Sections

Transport Cross Sections ~

Display TCS Values
Single/Multiple TCS Values

Table of TCS Values

Sampler of Elastic Scattering Angles

More Options v

Element: Au

Energy: 50000 eV

Scattering Cross-Sect

Atomic Number: 79

Total Cross Section: 1.132 a2

(ag? = 2.8002852 x 1021 m?)

Search Element Symbol i@}

Coordinates: do/dQ vs 6

log(d sigma/d omega) (a0"2/sr)

® VIEW DA’

W log(d sigma/d omega) vs theta

theta (degrees)

Change Coordinate:

O log(DCS) vs log(8)
@log(DCS) vs 8

Change Electron Energy:

@® Energy steps of 10 eV
O Energy steps of 100 eV
O Energy steps of 1 keV
O Energy steps of 10 keV

Press +/- button to change

the selected energy increment.

Fig. 5(b). Screen showing the differential cross section for Au in dof/dQ versus @ coordinates at
50 keV on semi-logarithmic scales.
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ler [ ;}’1&%}%’3?;{%‘5%3@?« NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol  [k@}

Status:

A Home

Element: Au Atomic Number: 79

BY  Elastic-Scattering Cross Sections
Energy: 50eV Total Cross Section: 32.969 ag? Coordinates: do/d6 vs 8
(ag? = 2.8002852 x 102! m2)

Transport Cross Sections ~

Display TCS Values

Change Electron Energy:

Single/Multiple TCS Values

M d sigma/d theta vs theta ® Energy steps of 1 eV
O Energy steps of 10 eV
© Energy steps of 100 eV

22 O Energy steps of 1000 eV

Table of TCS Values

BE  Sampler of Elastic Scattering Angles

—+= More Options v Press +/- button to change

the selected energy increment.

d sigmard theta (a0"2/rad)

theta (degrees)

©®© VIEW DATA

Fig. 6. Screen showing the differential cross section for Auin do/dé versus @ coordinates at
50 eV on linear scales.

NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol Q

A Home
BY  Elastic-Scattering Cross Sections Element: Au Atomic Number: 79
Energy: 50eV Total Cross Section: 32.969 aj? Coordinates: do/d sin(8/2) vs sin(6/2)
= Transport Cross Sections ~
(ag? = 2.8002852 x 102" m?)

Display TCS Values

Single/Multiple TCS Values EranuciElEionER=IuYE

Table of TCS Values Wdsgradsinlinslai2iisiinihetal2) ® Energy steps of 1 eV

O Energy steps of 10 eV
O Energy steps of 100 eV
60 O Energy steps of 1000 eV

BT Sampler of Elastic Scattering Angles

<= More Options v
Press +/- button to change

the selected energy increment.

d sigma/d sin(theta/2) (a0*2)

sin(theta/2)

Fig. 7. Screen showing the differential cross section for Au in do/dsin(8/2) versus sin(6/2)
coordinates at 50 eV on linear scales.

Figures 6 and 7 show example plots of the DCS for Au at 50 eV in the do/dé@ versus 8 and
do/dsin(@/2) versus sin(@/2) coordinate systems, respectively.

If the View Data button is clicked (e.g., at the bottom of the example screens in Figs. 4 to 7), a
Table will appear of the numerical data used in the preparation of the particular plot. The user can
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choose to download the data in one of the three available formats (text or CSV files) by clicking
on the corresponding Text Data File or CSV Data File buttons.

2.2 Transport Cross Sections

The definition of the transport cross section is given in Section 3. If the Transport Cross Sections
option of the main menu (Fig. 1) is chosen, a submenu of three choices appears:

(a) Display TCS (transport cross-section) values
(b) Single/multiple TCS (transport cross-section) values
(c) Table of TCS (transport cross-section) values

For each option, a screen with the Periodic Table appears (similar to Fig. 2) and the user selects
an element of interest. The following screens for options (a), (b), and (c) enable TCS data for the
selected element to be displayed graphically as a function of energy, allow TCS data for user-
specified energies to be displayed, and enable TCS data to be displayed at regularly spaced electron
energies, respectively. Files containing TCS values can be downloaded for all three options. The

TCS values are shown in units of aZ.

For option (a), a user will first select an initial energy (between 50 eV and 300 keV), as shown in
Fig. 8. In this example, Au had been previously chosen and an initial energy of 1000 eV has been
selected.

ler T:S‘#\:E%%L?‘ESE‘%%%@ NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol Q

M Home
Select Initial Energy for Transport Cross Sections(TCS):
BS Elastic-Scattering Cross Sections
# » Transport Cross Sections » Display TCS Values
= Transport Cross Sections A~
Select Initial Energy and Coordinates:
Display TCS Values
Single/Multiple TCS Values Element: Au Atomic Number: 79
Table of TCS Values Initial Energy: ’ 1000 : eV Energy Unit: @ eV O KeV
== Sampler of Elastic Scattering Angles
Remarks:
== More Options v « Electron energy should range from 50 eV to 300 keV

Fig. 8. Screen for selecting initial electron energy.

TCS values are displayed as a function of electron energy in either of two energy ranges, 50 eV to
20 keV or 1 keV to 300 keV, depending on the user's choice of an initial energy. Example screens
are shown in Figs. 9(a) and 9(b) for Au with initial energies of 1000 eV and 50 keV, respectively.
A value of the transport cross section for the chosen initial energy is then displayed above the plot.
The selected initial energy can be changed by clicking on the + energy or - energy buttons; these
changes will occur in steps of 1 eV, 10 eV, 100 eV, or 1000 eV depending on the choice of button
selected. The energy dependence of the cross section can be displayed on linear, semi-logarithmic,
or logarithmic scales; these scales are chosen with the buttons in the upper-right part of the screen.

10
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lerT !’r‘}ﬁ%‘%‘%ﬁ{'ﬁﬁiﬁq? NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol K@}

A Home
Calculated Results:

B3 Elastic-Scattering Cross Secti
=m [EasicSeatiening Lross Secians Energy: 1000 (V) Transport Cross Section: 2.477 a2 (ag? = 28002852 x 102 m?)
:= Transport Cross Sections ~
W Log(TCS) vs Log(E) Change Coordinates:
Display TCS Values

® |og(TCS) vs log(E)
OTCS vs log(E)
Olog(TCS) vs E

Single/Multiple TCS Values

Log(TCS) (a0*2)

Table of TCS Values OTCS vs E
BS  Sampler of Elastic Scattering Angles Change Electron Energy:
= More Options v . “1 . 07 47 s ® Energy steps of 1 eV
O Energy steps of 10 eV
Log(Energy) (eV) O Energy steps of 100 eV

O Energy steps of 1000 eV

=]
Press +/- button to change

energy in increment

Fig. 9(a). Screen showing the energy dependence of the transport cross section for Au in the
energy range from 50 eV to 20 keV.

If the cursor is moved into the area of a graphical display, a box will appear that displays the X,Y
values at a selected point.

If the View Data button is clicked (e.g., at the bottom of the example screens in Figs. 9(a) and
9(b)), a Table will appear of the numerical data used in the preparation of the particular plot. The
user can choose to download the data in one of the two available formats (text or CSV files) by
clicking on the corresponding Text Data File or CSV Data File buttons.

11
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ler[gg?%%?gzgg%g%kﬁv NIST Electron Elastic-Scattering Cross-Section Database, SRD 64 Search Element Symbol @Y

A Home
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—— .
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Fig. 9(b). Screen showing the energy dependence of the transport cross section for Au in the
energy range from 1 keV to 300 keV.

For option (b), the user can display transport cross sections for one or more electron energies and
create files with these values using the screen shown in Fig. 10 (after selection of Au for this
example). The user enters the energy value of interest (between 50 eV and 300 keV) in a box. On
clicking the Add button, the transport cross section for this energy is calculated and displayed in
the box in the central part of the screen. Additional energies can be entered in the same way and
the corresponding transport cross sections will be displayed in the central box. The user can then
choose to download the TCS data in one of the two available file formats.

With option (c), the user can display a Table of transport cross sections at regularly spaced electron
energies. The screen of Fig. 11 appears (after selection of Au for this example) and the user enters
the number of transport-cross-section values desired (with a maximum of 401 values) and the
minimum and maximum energies. The user also chooses whether the electron energies should be
distributed linearly or logarithmically in the specified energy range by selecting one of the buttons.
After clicking the Create button, the Table of cross section values is calculated and displayed as
shown in Fig. 12. As for options (a) and (b), a user can choose to download the data in one of the
two available formats (text or CSV files) by clicking on the corresponding Text Data File or CSV
Data File buttons.
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Fig. 10. Transport cross sections calculated for Au at selected energies.
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