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Preface

This SAGEMD?2 code is useful as pgrocessor and paegrocessor for atomistic simulation

met hods (i . easmoldgtdandymamics)MD), Mante Rarlo (MC), and quantum
density functional theory (DTFPAGEMD?2 includes an efficient and easy-use graphical user
interface (GUI) to enable various manipulations with atomic structures. This GUI provides a set
of toolsfor a user to design the material for calculation and to prepare the input for computations
and analyze the computational results.

The User Manual provided below will help you to become familiar with this software.

This User Manual consists of 2 ChagteChapter 1 explains requirements for uS#gsEMD?2
anddescribes the procedures for its installing and uninstalling. Chapter 2 acquaints with
softwareds Main Wi ndo wCoktlpans! (2(3)2andlD)alog bdoxeso(2.4B a r

Notations useth this Manual:

All names of menu items, dialog boxes, controls etc., indicated as underlined.
Example: Click theDK button.

All hyperlinks are accompanied by text references (in parentheses) to corresponding sections.
This makes the Manual easy to hignich both electronic and printed formats.

Example: Use this menu item to display tiadtice Builderdialog box (2.5.2), which allows you
to build or rebuild the crystal.

Warning: SAGEMD?2 is in deelopment process now, so some discrepancies may occur between
User Manual contents and the current soft wa
the next versions of the Manual.



1 Installation Instructions

Run sagemd2_setup.exe and follmstructions on your screen.



2 The Basic Operations of SAGEMD2 Main Window

2.1 Main Window

After starting SAGEMD?2 and opening Zircon.SageMD?2 file you will see window that is shown
below

& SageMD B@W

File Edit “iew Display Lattice Surface Operations Orientations Tags Tasks Results Graphs ‘Windows Help
W= = R R L g hEaEeaBEE @ 3N % P SR8

¥ quartz_low — O X | #& sioz_(Stishovite) -/ Ol X! || Control Danellnnimationl
Anales -
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Zoom: I 0.8

Colors - Settings

Background: [ [~ Fog
Top Back: I I™ Turbo

Bottom Back: [

Display

[~ CPK view

Low Quality  High

| RAAREAREREALERA CARAR LSRN
r

-

Ready. Sel: I 0 MNum: I 72 8




2.2 SAGEMD2 main window menus

2.2.1File menu

[ Mew.. C-M |

EHsave cCt-3
Close
g Save As.

Impor...
Export...
Database...
Brint... Ctrl+F
Exit

The File nenu offers the following menu items:

New
Open
Close
Save
Save As

Expat

Import
Database

Print
Exit

Creates a new document.

Opens an existing document.

Closes an opened document.

Saves an opened document using the same file nau
Saves an opened document to a specified file name
Saves an opened document to a specified file formi
Opens a document using a specified file format.
OpensSearch structurdialog box.

Prints a document.

Exits SAGEMD2




2.2.2Edit menu

Unda) G2
Redao G-
Copy Ctl-C
Cut  Ct-¥
Faste T4
Undo Reverse previous editing operation.
Redo Reverse previous undo command action.
Co Copies data from the document to the clipboard.
Cut Deletes data from the document and moves it to the clipbo:
Paste Pastes data from the clipboard into the doenim



2.2.3View menu

+ Parallel
Perspective
« Front Ctl-F

Back Cil-B

Left  CH-L

Right CtI-R

Top Ctl-T

Bottom CH-K

At

Reset CH-G

Zoom
Parallel Switch to parallel projection
Perspective Switch to perspective projectior
Front Front view of the structure
Back Back view of the structure
Left Left view of the structure
Right Right view of the structure
Top Top view of the structure
Bottom Bottom view of the structure
Fit Fit to view of the structure
Reset Reset all viewing parameters
Zoom Zoom in on area

2.2.4Display menu

Parameters...

Capture windoa...

Capture Image...

The Display menu offers the following menu items:

2.2.4.1Parametermenu iten

1C

Parameters menu item opddisplay parameterdialog box (2.5.1), which allows you to build
the atomic bonds and control the appearance of the OpenGL objects.
Note: This menu item is not avabée if there are no atoms.

2.2.4.2Capture windownenu item

This menu item copies tfRAGEMD?2 screen onto bitmap file and opeB®ave imagelialog
box. Use it to save the image into the file.
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2.2.4.3Capture imagenenu item
Use this menu item to copy part of theSAGEMD?2 screen to the bitmap file. To do it hold
the left mouse button and move mouse to draw the rectangle to select the part of the screen to

save. After releasing the mouse button3lage imagelialog box will be displayed. Use it to
sawe the image into the file.

2.2.5Lattice menu

Build/Rehuild...
Delete

Bebuild &5 Unit Cell
Enumerate C5L...
Build Bicrystal...

2.2.5.1Build/Rebuildmenu item

Use this menu item to display thattice Builderdialog box (2.5.2), which allows you to build
or rebuild the crystl.

2.2.5.2Deletemenu item

Use this menu item to delete the current structure.
Note: The command is not available if there is no structure.

2.2.5.3Rebuild as unit celnenu item

Use this menu item to transform current super cell to new uniaicélset the structure space
group to P1.

2.2.5.4Enumerate CSimenu item

Use this menu item to display te@umerate SCHdialog box (2.5.24), which allows you to
construct symmetrical twist and tiltagn boundaries.

2.2.5.5Create Bicrystamenu item

Use this menu item to display tBeild interfacedialog box (2.5.25), which allows you to
construct bicrystal interface.
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2.2.6Surfacemenu

Zleake ZUMaEE...
Add Atom...
auper Cell...
kake Unit Cell...

2.2.6.1Cleave surfacenenu item

Use this menu iterto display theCleave surfacdialog box (2.5.3), which allows you to cleave
a crystal in a specified direction to create a surface.

2.2.6.2Add atomamenu item

Use this menu item to display tAeld atom to surfacdialog box (2.5.4), which allows you to
add new atoms to the cleave surface.

2.2.6.3Super celmenu item

Use this menu item to display tMake super celtlialog box (2.5.5) that allows you to build the
super cell defining the size of the super cell in terms of the numbers of the unit cell in each
direction of the specified surface.
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2.2.70perations menu

Select geom...

Select all Ctl+A
aelect none Shifi+A...
Select type

Select invert  Alt+A
Select by plane

showr selected|only
showe all
scale...
Mowve...
Copy...
aetl type
Delete el
Check lattice
Add atoms...
Edit atoms...
[ Add bonds
[1 Remove bonds

The Operatns menu offers the following menu items:

2.2.7.1Select geom. menu item

Use this menu item to op&elect dialog box (2.5.6), which allows you to select the atoms using
theBox (2.5.6.1),Spherg2.5.6.2) andCylinder(2.5.6.3) tabs of this dialog box.

2.2.7.2Select allmenu item

Use this menu item to select all atoms of thecstire.
Note: This menu item is not available if all atoms have already been selected.

2.2.7.3Select nonenenu item

Use this menu item to deselect all atoms of the structure.
Note: This menu item is not available if there are no selected atoms.

2.2.7.4Select typemenu item

Use this menu item to displ&elect typadialog box (2.5.7), which allows you to select the
atoms by the atom type.
Note: This menu item is not available if there are novao
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2.2.7.5Select invermenu item

Use this menu item to toggle the current selection.
Note: This menu item is not available if there are no atoms.

2.2.7.6Select by planenenu items

Use this menu item to displdgput plane positiowialog box (2.5.9), which allows you to
specify a plane to divide the structure into two parts.

2.2.7.7Show selected onlynenu item

Use this menu item to display only the selected atoms and hide all &rs.oth
Note: This menu item is not available if there are no selected atoms.

2.2.7.8Show allmenu item

Use this menu item to cancel t88ow selected onl{2.2.7.7) command action and displdly a
atoms of the structure.

Note: This menu item is not available$how selected onlgommand has not been executed
previously.

2.2.7.9Scalemenu item

Use this menu item to displ&cale coordinate of atodialog box (2.5.8), which allows you to
scale the atomic coordinates of the selected atoms.
Note: This menu item is not available if there are no selected atoms.

2.2.7.10Move menu item

Use ths menu item to displaylove atomdialog box (2.5.10), which allows you to move the
selected atoms to new positions.
Note: This menu item is not available if there are no selected atoms

2.2.7.11Copy menu item

Use this menu item to displ&@opy atomglialog box (2.5.11), which allows you to copy the
selected atoms to new positions.
Note: This menu item is not available if there are no selected atoms.

2.2.7.12Set typemenu item

Use this menu item to displ&et typedialog box (2.5.12), which allows you to set the new type
to the selected atoms.



15

Note: This menu item is not available if there are nected atoms.

2.2.7.13Deletemenu item

Use this menu item to delete the currently selected atoms.
Note: This menu item is not available if there are no selected atoms.

2.2.7.14Check latticamenu item

Use this menu item to displ&heck latticadialog box (2.5.13), which allows you to measure the
interatomic separation, the angles between atoms and the torsion angles.

2.2.7.15Edit atomsmenu item

Use this menu item to displayst and edit atoms positiatialog box (2.5.15), which allows you
to view and edit the atomic position and types. Also, it allows you to add and remove the atoms.

2.2.7.16Add atomamenu item

Use this menu iterto displayAdd atomsdialog box (2.5.14), which allows you to add new
atoms to the structure. Also, you can us# and edit atoms positiaialog box (2.5.15) to add
atoms to the current structure.

2.2.7.17Add bondscheckbox

To add the bond, check this box, and then click the two atoms, whose bond you wish to build.

2.2.7.18Remove bondsheckbox

To remove the bond, check this box, and ttlerk the bond, which you wish to remove.
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2.2.8Tagsmenu

If you intend to manipulate with the certain groups of atoms it is convenient to assign the tag
name to each group. Use the commandgagfsmenu for work with the groups of atoms.

Zreate Tag...
aelect by Tag...
[Beselect by Tag..
Delete Tag...

TheTags menu consists of the following menu items:

2.2.8.1Create tagnenu item

Use this menu item to displ&feate taglialog box (2.5.16), which allows you to assign the tag
name and tag number to thegp of selected atoms.

Note: This menu item is available, if some atoms are selected. Use 8he bfe ct ge o meé
(2.2.7.1),Select typg2.2.7.4) orSelect by plan€2.2.7.6) menu items @perationg2.2.7)

menu to select atoms. A different way of atoms selecting is to click directly the necssasy

in the current structure or, holding Shift key and left key of the mouse, to select a rectangle
region. Then all atoms in the interior of this region will be selected.

2.2.8.2Select by tagnenu item

Use this menu item to displ&gelect by taglialog box (2.5.17), which allows you to select the
atoms by the tag name.

Note: This menu item is available if the list of the tag nhames is not empty.

2.2.8.3Deselect by tagnenu item

Use this mau item to deselect atoms, which were selecte8digct by tagommand.

2.2.8.4Delete tagmenu item

Use this menu item to displ&@elete taglialog box (2.5.19), which allows you to delete the tag
name from the list.

Note: This menu item is available if the list of the tag names is not empty.
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2.2.9Resultsmenu

Local ROF...
MSD. .

Temperature. ..

Animation...
hake MPEG. .

TheResultsmenu offers the following menu items:

2.2.9.1Local RDFmenu item

Use this menu item to displaycal RDFdialog box (2.820), which allows you to calculate the

radial distribution function (RDF) both for current structure and average result for structures that

were defined with the certain time step and saved in the files. In the latter case you must import

any structure fé bylmport menu item oFile (2.2.1) menu before applyirigocal RDFmenu

it em. |l tés necessary in order that the prog

2.2.9.2MSD menu item

This menu item allowsalculating and viewing the graph of mesquare displacement (MSD)

of selected atoms versus file number. This operation makes sense for variety of structures that
were defined with the certain time step and saved in the files. At first, import onestiuttere

files by Import menu item ofile (2.2.1) menu, if you have not done it until now. Then select
some atoms for which you want to calculate MSD and chibt&® menu item, whereupon

select the required structufiles in theappeared®pen filesdialog box. The graph of MSD

versus file number will appear in tiSD Graph(2.5.23) box.

2.2.9.3Temperaturenenu item

Use this menu item to displ&@alculate temperatule2.5.21) dialog box that allows you to
calcul ate temperature of specified atoms. F
file with extension.v for current structure (or files, if you wantadculate temperature for a set

of structures that were defined with the certain time step and saved in the files). The velocity file
must contain the conversion factor into m/sec in the first string, and the array of velocity
components for all atoms sfructure.

2.2.9.4Animation menu item

This menu item allows you to animate structure transformation. This operation makes sense for
variety of structures that were defined with the certain time step and saved in the files. At first,
import one of thetsucture files byilmport menu item ofile (2.2.1) menu, if you have not done

it until now. Then clickAnimationmenu item and select required structure files in appeared
Open filesdialog box.
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2.2.9.5Make MPEGchedk box

I f you want to save MPEG formatted movies i
Animation (2.2.9.4) menutem.
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2.2.10Window menu

Tile Horizontally
Tile Vertically
Cascade

v Toolbar

v Control panel

= 1 quartz

Use this menu for the desired layout of windows if you are working with a few documents
simultaneously.

Toolbarcheckbox: Check this box if you want to see Toolbar in Main Window.
Control panetheckbox: Check this box if you want to see Control panel in Main Window.
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2.3 SAGEMD2 main window Toolbar

The toolbar is displayed across the top of the appicatindow, below the menu bar. The
toolbar provides quick mouse access to many tools used@EMD?2.

Click to
Create new document.
Open document file.
(=l Save document.
Save document to another file.
2 Undo.
Redo.

.%| Print snapshot image.

I * Remove selected data from the document and store it on the clipboard.
Copy the selection to the clipboard.

E| Insert the contents of the clipboard into the document.

[@ Switch to perspective projection.

Switch to parallel projection.
View strucure from the front.

View structure from behind.

[
[
i View structure from the left.
=k View structure from the right.
=]

View structure from the top.



g View structure from below.
i Reset view.

= Fit image to be visible.

21
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2.4 SAGEMD2 main window Control Panel

Caontral panel]

Angles
e 0 ITTTTTmm
N 0 I
Z: 0 I
Zoatm: 1

Colars Settings
Background: [N [ Fog
Top Back: @ [ Turbo

Bottom Back: [

Display

[ CPK wiew

Low  Quality High

|IIIIIIIIII|\'IIIIIIIIIIIIII
I

Control panel is intended for controlling and setting parameters for image on the screen .Control
panel consists of four group boxes.

Anglesgroup box allows you to rotate atomic structure relative to the axes X, Y, Z by input of
the appropria values of angle (in degrees) into corresponding fields, or turning corresponding
dialers, and to increase (decrease) image by input of the appropriate coefficient into Zoom field.
Colorsgroup box allows you to set colors and tints of window backgraopdand bottom of
background. Click the appropriate color box to disg@ajor dialog box (2.5.22) and choose the
new color using this dialog.

Settingsgroup box: the fog check box allows you to sef éffect on the structure. Use turbo

check box to rotate structure quickly.

Displaygroup box contains controls for governing the appearance of the structure.

Use theQuality slider to control rendering quality of the OpenGL objects. Sometimes, high
valueof this parameter may result in lower performance of your computer. In such case you
should decrease the value of this parameter.

Use the check bo&PK viewto display atoms rendered as spheres sized to the Van der Waals
(VDW) radii.
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2.5 Dialog boxes

The most of menu items open the various dialog boxes that enable entering the input data and
setting the essential parameters. The dialog boxes are itemized below in this chapter. All dialog
boxes are included into an individual chapter for both hyperhnkistext references usability.

2.5.1Display parametersdialog box

Path: Displaymenu (2.2.4)> Parametermenu item (2.2.4.1).

1 H
z|si 0.5
3

Lows  Guality  High

IIIIIIIIIIIIIIIIIIIIIIIIIj Makesameslzel

L
Clnsel Help |

- )

Use this dialog box to bullthe atomic bonds and to control the atom size and colors. Also, the
dialog allows you to change the appearance of the bonds and their radii. Using this dialog you
can show or hide the bonds and choose the background color. The Display parameteraglialog h
the following tabs and buttons:

Atomtab (2.5.1.1)

Bondtab (2.5.1.2)

Misc tab (2.5.1.3)

Close use this button to close the dialog

Help: use this button for help about the currently active tab.
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2.5.1.1Atomtab

Use this tab to change the atom sizes, colors and rendering quality of the OpenGL graphics.

1]
2| si 0.5
3

Lows  Guality  High

! j hdake same 3|ze|

L e J

To change the atom colors, just click on the color you wish to chang€dltiedialog box
(2.5.22) will be displayed. Set the desired color and click Accept button to cloStbe

dialog.

To change the atom sizdick on the value of atomic radius in the Size column. The dialog will
be displayed that allows you to specify the new atomic radius.

Note: The atomic size is in Angstrom units. The default atomic radius equals its covalent radius.
Use theQuality sliderto control rendering quality of the OpenGL objects. Sometimes, high
value of this parameter may result in lower performance of your computer. In such case you
should decrease the value of this parameter.

UseMake same sizbutton to make all atomic radéqual to the radius value of the currently
selected atom.

Close use this button to close the dialog.

Help: use this button to display this page.
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2.5.1.2Bondtab

Use this tab to build the atomic bonds, change bond radii, show or hide the bonds image.

Build haonds

min factor ma factor

0.6 | 1 BEuild |

Band radius

302

¥ Show bonds ¥ auto rebuild [~ CPE view

0 ciose] |

This tab has the following boxes and buttons:

Build bonds group box allows you to create bonds between two atoms if the following criteria
are met:

min factor * covalent radii sum < distance < max factor * covalent radii sum

where distance= distanbetween two atoms forming the bond. To build the bonds, click the
Build button. If no bonds are shown try other values of the min and max factors.

Bond radius Allows you to specify the bond radius as a fraction of the radius of atoms forming
the bond. Tk bond radii are within-Q00 range.

Show bondsCheck this box to display the bond images or uncheck to hide it.

Auto rebuild Uncheck this box to build or remove the bonds manually. How to add or remove
bonds manually, se&dd bondq2.2.7.17) andRemove bond§2.2.7.18) checkboxes of
Operationg2.2.7) menu.

CPK view. Check this box to display atomsdered as spheres sized to the van der Waals
(VDW) radii.

Close use this button to close the dialog.

Help: use this button to display this page.

J
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2.5.1.3Misc tab

Use this tab to change various miscellaneous parameters.

— colars

Background: Wl Selected atoms: [
Top Back: || Exis labels: r
Bottom Back: W Hide axis labels [~
Bonds color: [l auto hond colors W

Buox caolor: ||

Frojection Contaur

&+ Orthogonal " Hide

" Perspective " Unit cell
¥ Lattice

0 ciose] |

This tab has the followingdxes and buttons:

Colors group box allows you to change the window background colors and the color used to
display the selected atoms. Just click the appropriate color box to dizgtaydialog box

(2.5.22) and choose the new color using this dialog. Uncheatkcheckbox for setting bonds
color manually

J

Projections Use these radio buttons to switch between orthogonal and perspective projections.
Contour Allows you to specify how the contour aralthe crystal will be displayed.

SelectHide to hide the contour image.

SelectUnit cellto display the contour around the unit cell.

SelectLatticeto display the contour around the whole crystal.

Close use this button to close the dialog box.

Help: use this button to display this page.
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2.5.2L attice Builder dialog box

Path: Latticemenu (2.2.5)> Build/Rebuildmenu item (2.2.5.1).

— Space Groups Data

Group humber  Select space group select groups to show

| 141 3] [141/amd =] |an R

Extensions

IOrigin_Z vI

Ok | Cancel |ﬂpply nnwl

- J

You can use theattice Builderdialog to create a new crystal, to modify the space group
number, the unit cell parameters, the primitive cell vectors and the box size. Alsd, atice)
Builder dialog box you can add and remove atoms from the unit cell or change their types
TheLattice Builderdialog contains the following tabs and buttons:

Space Grouptab (2.5.2.1)
Celltab (2.5.2.2)

Asymmetric Celltab (2.5.2.3)

Cell vectorgab (2.5.2.4)

Unit Celltab (2.5.2.5)

SuperCelkab (2.5.2.6)

OK: use thishutton to build or rebuild the crystal using data from the dialog tabs and to close the
dialog.

Cancel use this button to close the dialog without building or rebuilding the crystal.

Apply Now: the same as OK but the dialog will not be closed.

Help: usethis button for help about the active tab.
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2.5.2.1Space Groupab

— Space Groups Data

Group number  Select space group Select groups to show

| 141 3] [41/amd =] an |

Extensions

IOrigin_Z vI

Ok | Zancel |ﬂpply nnwl

- )

The Space Grouptab allows you to specify or modify the space group and space group settings
for the structure that you wish to build or rebuild.

The Space Grouptab has the follving boxes:

Group numberYou can specify a space group humber by editing this box or using the spin
buttons. When you change the group number the contents of the Select space group box will be
changed also and vice versa.

Select space growdlows youto select the required space group from the dropdown list.

Note: the contents of Group number box will be changed to show the number of the selected
space group.

Select groups to showse this box to select the crystal system, which space groups yotowish
see in the Select space group box. Note that the contents of the group number box will be
restricted to show the space group numbers of the selected crystal system.
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2.5.2.2Celltab

— el data
a h C
| 6607 | 6607 | 548z { Angstroms )
alpha betta famma
| 30 | 30 | 30 { Degrees )

Crystal system: Tetragonal

Ok | Zancel |ﬂpply nnwl

- )

TheCell tab allows you to specify the length and relativerdagon of the unit cell vectors in
space. The whole crystal can be built by means of translation of the unit cell along the unit cell
vectors [se&uper Celtab (2.5.2.6)]. The space group symmetry can otshe lattice

parameters to the predefined values. In such cases some parameters will not be available for
editing.

a b, ¢ The length of the unit cell vectoasb, c.

alpha The angle betwednandc vectors.

beta The angle betweemandc vectors.

gamma The angle betweenamd b vectors.

Crystal systemCan be one of the seven crystal systems (triclinic, monoclinic, orthorhombic,
tetragonal, trigonal, hexagonal or cubic. Some of the space groups of the trigonal crystal system
can have extensions@uas hexagonal or rhombohedral axes).
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2.5.2.3Asymmetric Celltab

space Groups| Cell Bsymmetric Celll cel vectors| Unit Cenl| Super cell

— Atam positionsifractional) — Edit positions ——
# I 0
1 A2
= 0.75 ¥ 0.75
Bl 0 0.0861 01353 Z I 0124

— Change atom ——

Zr -
¥ Rebuild unit cell on OK command
Add atom Delete atarn | Clear | Build unit cell|
ak | Zancel | Apply nnwl

- )

Asymmetric Celltab allows you to build the whole unit cell by using the space group symmetry
operations for each atom in the asymmetric cell.

Asymmetric Celltab has the followingata fields:

Atom positions (fractional)Displays the position and type for each atom in the asymmetric cell.
To edit the atom position or type you can click on the corresponding row in this field.

Edit positions Allows you to modify the atom positions, y and z are the fractional coordinates

of the atom. Their values must be numbers from 0 to 1. If you specify the other value, the error
message will be displayed.

Change AtomAllows you to modify the current atom type by selecting a new atom from the
dropdown list.

Add Atom: Use this button to add new atom to the structure. The atom type is specified in the
Change atorhox. The default coordinates of the atom are x=0, y=0, z=0. Use the Edit positions
boxes to modify these values.

Delete Atom Click this button to remove an atom from the asymmetric cell

Clear Click this button to remove all atoms from the asymmetric cell.

Build unit celt Click this button to build the whole unit cell. The number of atoms and their
positions in the unit cell depend the space group settings [§&g@ace Groupab (2.5.2.1)].
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2.5.2.4Cell Vectorstab

L4 Lattice Builder

|unit ceil] super cail

— Unit cell vectars(angstorms)

Fix |a.an? Ay |c| Az |c|
B<fo- By [ag07 Bz [o
Cx |u Cy |c| Cz |5.aaz

Ok | Zancel |ﬂpply nnwl

- )

Use this tab to see the unit cell vectors. The edit boxes of this dialog have the read only
permission. To edit the utrcell vectors you can use tigell (2.5.2.2) tab.

ax, ay, az, bx, by, bz, cx, cy, cz are the Cartesian components of&hb, c unit cell vectors.
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2.5.2.5Unit Celltab

Space Grnupsl Celll Asymmetric Celll Cell Vectors Unit CE'I'EI Super Celll

— Atom positionsifractional) — Edit positions ——

| 0
1
> ¥ 0.75
3 |zr 0 0.25  0.875 z | 0.125
4 |zr 0.5 0.25 0625
5 | si 0 0.75 0625
BE 05 075 0875 - Change atom =
7 |si 0 0.25  0.375 = -
g |si 0.5 025 0125 ]

&cld atam | Delete atnml Clear |
ak | Zancel |ﬂpply nnwl

- )

Unit Cell tab allows you to view anedit atom positions in the unit cell. Also, you can change

the atom type and add atoms to or remove from the unit cell. Generally, you build the unit cell
using theAsymmetric Cell(2.5.2.3) tab. You caalternatively define the atom positions and

their types using this tab. In this case you do not require knowing the space group information
and asymmetric cell settings.

TheUnit Celltab has the following data fields:

Atom positions (fractionad Displays the position and type for each atom in the unit cell. To edit
the atom position or type you can click on the corresponding row in this field.

Edit positions Allows you to modify the atom positions. x, y and z are the fractional coordinates
of the atomTheir values must be numbers from 0 to 1. If you specify the other value, the error
message will be displayed.

Change AtomAllows you to modify the current atom type by selecting the new atom from the
dropdown list.

Add Atom Use this button to add aweatom to the structure. Atom type is specified in the
Change atorbox. The default coordinates of the atom are x=0, y=0, z=0. Use the Edit positions
boxes to modify these values.

Delete Atom Click this button to remove an atom from the unit cell.

Clear Click this button to remove all atoms from the unit cell.
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2.5.2.6Super Celtab

— superCell datalbox size in fractional units)

I 1 3: hox size I 1
Mumber of unit cells in b direction I 1 3: hax size I 1
I 1 3: hox size I 1

Fumber of unit cells in a direction

Fumber of unit cells in c direction

= Ellowy meto change box sige manually

Ok | Zancel |ﬂpply nnwl

- )

The Super Celtab allows you to create a supercell (crystal) from the current unit cell. Also, you
can use this tab to rebuild the supercell. You define the size stiffercell in terms of the

numbers of the unit cell in each direction. The fractional coordinates of the supercell are given in
terms of the unit cell vectors. For example, the fractional coordinates of atoms in 2x2x2 supercel
are within the range fromt1.9999... . The atoms in the original unit cell have their coordinates
within the range from 0 to 0.9999... .

The Super Celtab has the following fields:

Number of unit cells im direction Allows you to specify the range of the supercell alang

vedor of the unit cell.

Number of unit cells i direction Allows you to specify the range of the supercell albng

vector of the unit cell.

Number of unit cells ir direction Allows you to specify the range of the supercell along

vector of the unit de

Box size Defines the periodic box size for MD simulation.

Allow me to change box size manuallyhis option will be realized in the next SAGEMD?2

version.
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2.5.3Cleave surfacedialog box

Path: Surfacemeru (2.2.6)— Cleave surfacenenu item (2.2.6.1).

[TCRAvE GUare oW x |

Surface Buxlopngngl

killer indexes: I -100

— Surface position
Fractional Angstrom
Top | 03 | 0
Diepth | 15 | 361654
— Surface vectors
U i
Compaonents: | o1 I oot
Vectors length: | 4914 | 5.405
Angle: I—EIEI

ok | Cancel | Help |
k= =l

Cleave surfacdialog box has the following tabs and buttons:

Surface Boxab (2.5.3.1)

Optionstab (2.5.3.2)

OK: use this button to build or rebditleave surface using data from the dialog tabs and to close

the dialog.
Cancel use this button to close the dialog without building or rebuilding the cleave surface.
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2.5.3.1Surface Boxab

.
“Cleave quartz_low X

Surface Buxlopngngl

kdiller indexes: I -100

— surface position
Fractional Angstrom
Top N n
Depth | 14 | 61654
— surface vectors
U W
Companents: | o1o | 0o
Yectors length: | 4914 | 5.405
angle: I—EIEI

| (0] 4 | Qancell Help |
k= =]

Surface Boxabhas the next fields and buttons:

Miller indexes Specifies the cleave plane using the Miller indices h, k and | separated by spaces.
Top: Specifies the distance from the origin to the top of the cleave slab as either:

» Fractional: a fraction of the-Bpacing of the Miller family of th€leave phne
e Angstrom: an absolute value in Angstroms.

Depth Specifies the thickness of the cleave slab either as a fraction ofgpadihg or in

Angstroms.

Componentstn these fields you may see the calculated directions of the generating vectors for
the Cleave plangU andV.

Vectors lengthin these fields you may see the calculated length of the generating vectors for the
Cleave plangU andV.

Angle: In this field you may see the calculaiugle between vectors U and V.
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2.5.3.20ptionstab

.
“Cleave quartz_low X

Surface Box Dptinnsl

Lenqth 1| Length ¥ | Gamma
MR
e 0403 4.914 £6.0608
3 4.914 10.581 90 531203
4 10.81 4.914 90 531203
2 0405 9,020 90 531203
Fi 9 57A SAn5 A 5312035 j

— Constrains
M ax Length anglel anglez
16.215 | B9 | 31

| Generete | Set uectnrsl ™ Fractional

— Find vector closest to

L i angle LYW
| |
Find |
(0] 4 | Cancel | Help |

k= =l
The man tool for choosing of surface vectors for two crystals i<Gptions dialog
CleaveSurface

Click Generatdutton to generate table. The table consists of four colupemgith U Length V

- lengths of surface vector&lpha- angle between surface vert andS - area of surface cell.
Vectors table is generated according to limiting conditions, which are to be entered in the fields
MaxLength- maximum vector lengttAngell andAngel2- minimum and maximum angle

between vectors.

In order to display vects coordinates instead of their lengths in the table it is necessary to select
(click) check boxEractional

In order to find the cell most similar to another cell by dimensions, area or angle the search by
set parameters is realized in another crystbdi It is necessary to enter vector parameters in
the dialog fieldFind vectors closest tnd clickFind button. The cell with the most similar
parameters will be highlighted in the table.

The table lines are always sorted by area of surface celingkes search of cells with similar

area easier.

After the most similar vectors are found it is necessary to click b8gbrectorsYou will be
automatically switched to taBurface BoXrom Optionsand initial cell will be displayed on
visualizer scree.

Note: it is recommended to keep dialogs Cleave surface open until both surfaces are built.
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2.5.4Add atom to surfacedialog box

Path: Surfacemenu (2.2.6)> Add atomanenu item (2.2.6.2).

IH YI Add atom |

Fractional angstrom
U 054 | 33038
v 053 | 2.991
L - 0

Close |
L -

This dialog box allows you to specify the type and coordinates of the atom that you wish to add
to the specified cleave surface.

2.5.5Make super celldialog box

Path: Surfacemenu (2.2.6)}»> Super celmenu item (2.2.6.3).

supercell ———————
Ui e
DKl Cancell

- )

This dialog box allows you to create a super sell (surface) from the current unit cell. Set the size

of the super cell in terms of the numbers of the c&li in each direction of surface and cliok
button.




2.5.6Selectdialog box

Path: Operationsnenu (2.2.7%>Se | e c t mgne ibtem ¢2.2.7.1).

This dialog allows you to select atoms, which are inside the box, sphere or cylinder.

BDHI sphere| Cylinder]|

— Input two vertex — Coordinate system
#1 41 Z1 + Caresian (Angstroms)
I 0 I 0 I " Canesian (Reduced)
" Fractional
HE ¥ £z
| g | g |
Apply
select Irwertl select all | Select Nunel Cloze | Help |

-

The Selectdialog box contains the following tabs and buttons:

Boxtab (see 2.5.6.1)
Spheretab (see 2.5.6.2)
Cylindertab (see 2.5.6.3)

Select invertuse this button to toggle the current selection.
Select all use this button to select all atoms of the structure.
Select noneuse this button tdeselect all atoms of the structure.

Close use this button to close this dialog.

Help: use this button for help about the currently active tab.

38



2.5.6.1Box tab

39

This tab allows you to specify the box, which contains the atoms you wish to selececifp sp

the box, you need to define the coordinates of two vertices of this box. These vertices are the en

points of the largest diagonal of the box.

BDKI sphere| Cylinder]|

— Input two vertesx

— Coordinate system

1 Y1 Z1 & Cartesian (&ngstroms)
I 0 I 0 I " Canesian (Reduced)
" Fractional
ne YE 22
| 0] 0]
Apply |
select Invertl Select all |Se|ect Nl:unel Cloze | Help I

-

J

This tab has the following data fields:

X1,Y1, Z1: Allows you to specify the coordinates of the fiwsttex in the currently active

coordinate system.

X2,Y2, Z2: Allows you to specify the coordinates of the second vertex in the currently active

coordinate system.

Coordinate systenAllows you to specify which coordinate system to use to define the box.

Apply: Click this button to select the atoms, which are inside the specified box.
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2.5.6.2Spheregab

This tab allows you to specify the sphere, which contains the atoms you wish to select. To
specify the sphere, you need to define coordinates of tleeesplnter and the sphere radius.

— Input center location and radius - Coordinate system

& Caresian {&ngstroms)
" Caresian (Reduced)

=C

VL

ZC

R

i

Apply

Selectlnuenl select All |Se|ectNune| Close | Help |

L )

This tab has the following data fields:

XC, YC, zC. Allows you to specify the coordinates of the sphere center.

R: Allows you to specify the sphere radius.

Coordinate systemAllows you to specify which coordinate sgst to use to define the sphere.
Apply: Click this button to select the atoms, which are inside the specified sphere.
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2.5.6.3Cylindertab

This tab allows you to specify the cylinder, which contains the atoms you wish to select. To
specify the cylinderyou need to define the cylinder axis, the coordinates of the cylinder base
center, the cylinder radius and height.

Coordinate system

| Axis along x w| R | 0 & Cartesian (&ngstroms)
O I o H | i " Cartesian (Reduced)

5“3| 1] Apply |
zC |—u

Selectlnvertl Select all |Se|ectNDne| Cloze | Help I

(- J

This tab has the following data fields:

Axis along z Allows you to select from dropdown list the axis along which the cylinder will be
orientated.

XC, YC, zc: Allows you to specify the coordinates of the cylinder base center.

R: Allows you to specify the cylinder radius.

H: Allows you to specify the cylinder height.

Coordinate systenmAllows you to specify which coordinate system to tesdefine the sphere.
Apply: Click this button to select the atoms, which are inside the specified cylinder.
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2.5.7Select typedialog box

Path: Operationsnenu (2.2.7}> Select typanenu item (2.2.7.4).

Use this dialog to select atoms by the atom type.

bl Select type x

Zr - 0] |
Cancel |

- -

Select the atomic symbol from the dropdown list and c&kbutton. All atoms of the selected
type will be selected.
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2.5.8Scale coordinates of atms dialog box

Path: Operationsnenu (2.2.7})> Scalemenu item (2.2.7.9).

Use this dialog to scale coordinates of the selected atoms by the factor you defined.

¥ scale factor: I 1 (8] 4 |
Y scale factor: I 1 zancel |
£ scale factor: I 1

¥ usze the same for all directions

_

The dialog has the following boxes and buttons:

X scale factar Allows you to specify the factor to scale X coordinates of the selected atoms.
Y scale factaorAllows you to specify the factor to scale Y coordinates of the selected atoms.
Z scale fator: Allows you to specify the factor to scale Z coordinates of the selected atoms.
use the same for all directiarSheck this box to scale all the coordinate components by the
same factor.

OK: Click this button to scale the atomic coordinates and ¢lesdialog.

Cancel Click this button to close the dialog without the scaling.
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2.5.9Input plane position dialog box

Path: Operationsnenu (2.2.7}> Select by planenenu item (2.2.7.6).

This command of thEAGEMD2 code allows you to specify a plane that divides the structure
into two parts. One of these parts will be selected after you clicRdleetbutton of this dialog.
Also you can close thidialog by clickingClosebutton.

a ] C

Select | Close I

L

Thelnput plane positiowlialog box contains three fieldsb andc, where you can specify the
plane position in fractional coordinate system. After that you can clicRaleetbutton, and the
selected atoms will béisplayed by the main window in yellow color. If you want to select
another part of the structure just click Select invert menu item of the operation menu.
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2.5.10Move atomsdialog box

Path: Operationsneru (2.2.7)—> Move menu item (2.2.7.10).

Use this dialog to move selected atoms by the shift vector you define. All the vector components
are in the fractional coordinate systedis directed alon@, y - alorng b, andz - alongc vectors
of the unit cell.

— fractional units

# shift: I 0 (8] |
Y shitt: I 1] cancel |
Z shift: I 0

¥ use the same for all directions

-

The dialog has the following boxes and buttons:

X shift: Allows you to specify the shift aloregvector of the unit cell.

Y shift: Allows you to specify the shift alorgvector of the unit cell.

Z shift: Allows you to specify the shift alorgvector of the unit cell.

use the same for all directiar@heck this box to move the selected atoms by the same shift in all
directions.

OK: Click this button to move the selected atoms and close the dialog.

Canceé: Click this button to close the dialog without the moving.
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2.5.11Copy atomsdialog box

Path: Operationsnenu (2.2.7}»> Copymenu item (2.2.7.11).

This diabg allows you to translate the selected group of atoms in any direction and repeat the
displacement one or more times. All the displacement vector components are in the fractional
coordinate system. X is directed alamgy - alongb, and z- alongc vectas of the unit cell.

fractional units

& B C Fep

CIk. | Cancel |

- -

The dialog has the following boxes and buttons:

. Allows you to specify the shift alorgvector of the unit cell.

. Allows you to specify the shift alorfgvector of the unit cell.

. Allows you to specify the shift alongvedor of the unit cell.

rep Allows you to specify how many times to repeat this operation.
OK: Click this button to copy the selected atoms and close the dialog.
Cancel Click this button to close the dialog without the copying.

10T
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2.5.12Set typedialog box

Path: Operationsnenu (2.2.7}> Set typemenu item (2.2.7.12).

Use this dialog to set the type, which you assign to the selected atoms.

L =

Select the atmic symbol from the dropdown list. Then cli€K button to set the new type to all
selected atoms or cligRancelbutton to close the dialog without setting of a new type.
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2.5.13Check lattice dialog box

Path: Operationsnenu (2.2.7}> Check latticamenu item (2.2.7.14).

The Check latticedialog box allows you to measure interatomic distance, angles between atoms
and the torsion angles. You can seepbgitions and interatomic distance in fractional, reduced
or Cartesian coordinates.

Check Distance | Check Angles| Surface distance

— Choose units —

& angstraom
" Reduced

" Fractional

Clear Close

= =

TheCheck latticadialog box contains the following tabs:

Check Distanceéab (2.5.13.1)
Check Anglegab (2.5.13.2)
Surface distanceab (2.5.13.3)
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2.5.13.1Check distanc&ab

The Check distancéab allows you to measure the interatomic distance. Click two atomsgwho
separation you wish to measure. The edit box of this tab will show the number of selected atoms
their types and positions. The interatomic distance will appear in the third line.

Check Distance | Check Angles| Surface distance

M=4 type=Zr x=1.6317 y=37388 2=3.3035 — Choose units —
M=19 type=0 x=3.7402 y=413533 2=3.3035

Iy
tx=-2 0865 dy=-04205 dz=0.0000 dr=2.1304 BTG

" Reduced

" Fractional

1 | ]

Clear Close |

- -

The Check distancéab contains the following fields and buttons:

Choose unitsallows you to choose the coordinate system, in which it is necessary to show
separation and positions of the atoms.

Clear use this button to clear the edit box of this tab.

Close use this button to close this dialog.
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2.5.13.2Check Angéstab

The Check Anglegab allows you to measure the angles between atoms and the torsion angles.
Click three atoms to measure the angle between them. At first you need to click the atom, which
is the vertex of the angle. To measure the torsion anglenyst check the Torsion angles check
box. Then click two atoms B and C, whose angle you wish to measure. Then click two atoms A
and D, which are bonded to B and C, respectively. In the edit box of this tab, there will be the
number of selected atoms, thiipes and positions. The last line will show the angle between
atoms or the torsion angle.

M=18 type=0 x=1.65317 y=56348 z=4.5185 [ Choose units —
M=14 type=0 x=3.7402 y=4.8137 z=0.0000

@ Angstrom
" Reduced

" Fractional

Clear Close [™ Torsion angles

L J

The Check Anglegab contains the following fields and buttons:

Choose unitsallows choosing the coordinate system, in which it is necessary to show separati
and positions of the atoms.

Clear use this button to clear the edit box of this tab.

Close use this button to close this dialog.

Torsion anglesuse this check box to measure the torsion angles.
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2.5.13.3Surface distanceab

The Surface distaretab allows you to measure the distance between atom and specified surface.
Create the surface and click atom, whose separation you wish to measure. The edit box of this
tab will show the number of selected atoms, its type and position. The distanaepsdir in the
second line.

M=4 type=7r ==1.6317 y=3.7363 =z=3.3035 — Choose units —
surface distance = 3.3035

& Angstram
" Reduced
" Fractiohal

Clear Close

= J

Choose unitsallows you to choose the coordinate system, in which it is necessary to show
separation and positions of the atoms.

Clear use this button to clear the edit box of this tab.

Close use this button to close thdialog.
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2.5.14Add atomsdialog box

Path: Operationsnenu (2.2.7}> Add atomsmenu item (2.2.7.16).

The Add atomddialog allows you to add new atongsthe structure. You can specify the atomic
positions and types.

— Edit positions ————— | Coordinate system

¥ Caresian{ Angstroms )

. I—E " Cartesian{ Reduced )
I 1]

" Fractional

— Change Atom
A Close |

- -

The Add atomddialog contains the following fields and buttons:

Edit positions Allows you to modify the atom positions.

Coordinate systenmse this field to choose the coordinate systéau can choose Cartesian,
reduced or fractional coordinates.

Change AtomAllows you to modify the current atom type by selecting the new atom from the
dropdown list.

Add: Use this button to add the new atom to the structure.

Close Click this button ® close this dialog.

]
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2.5.15List and edit atom positionsdialog box

Path: Operationsnenu (2.2.7)»> Edit atomsmenu item (2.2.7.15).

— Atom positions — Edit positions ——
b I 4.9552
! Y I 0.7478
£
3 |z 1.6517 52343 0.0000 z[ 00000
4 | Zr 16517 3.73858 3.303% Apply |
a |5 435352 373583 0.0000
B |5 49552 52343 3.3035 — Change atom ——
N =1 16517 22433 0.0000 =y —
g |5 16517 07478 3.3035 =]
— Coordinate system
% Caresian (&ngstroms) O Caresian (Reduced) " Fractional
Add atom | Delete atuml Close |

- J

This dialog allevs you to view and edit the atomic positions and types. Also, it allows you to add
and remove the atoms. Using this dialog you can see and edit the position of individual atom in
the opened document. Just click on the atom in the structure image anadh \gae ¢he selected

line with atomic position in thAtom positiondield. You can edit the coordinates of the selected
atom using thé&dit positionshoxes and change the atom type usingdhange atondropdown

list. Also you can select the individual atamthe Atom positiondield and it will be selected in

the structure image.

TheList and edit atoms positiaialog contains the following fields and buttons:

Atom positions Displays the position and type for each atom of the current structure. To see
location of the atom in the structure image or to edit the atom position and type you can click on
the corresponding row in this field.

Edit positions Allows you to modify the atom positions.

Note: you need to click Apply button to apply your edit action.

Apply: Use this button to change the atom position accordingly to the values in the Edit
positions boxes.

Change atomAllows you to modify the current atom type by selecting a new atom from the
dropdown list.

Coordinate systentUUse this box to choose tleeordinate system. You can choose Cartesian,
reduced or fractional coordinates.

Add Atom Use this button to add a new atom to the structure. The atom type is specified in the
Change atornhox. The default coordinates of the atom are x=0, y=0, z=0. Udsdihpositions

boxes to modify these values.

Delete Atom Click this button to remove an atom from the structure.

Close Click this button to close this dialog.




2.5.16Create tagdialog box
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Path: Tagsmenu (22.8)— Create group T a gmé&enu item (2.2.8.1).

TheCreate taglialog box allows you to assign a tag name to the group of selected atoms and to

add this tag name to the list.

— Create tags

oK

iCcancel

Tag name: I Group1
Tag number: I 1

-

J

The Create Taglialogcontains the following fields and buttons:
Tag nameUse this box to input a tag hame that you wish to assign to the group of selected
atoms. By default this name is GroupN, where N is number of tag name in the list, but you may

iInput your own name.

Tagnumberis the number of a tag name in the list.
OK: Click this button to assign the tag number to selected atoms and close the dialog.
Cancel Click this button to close the dialog without the assigning tag number.
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2.5.17Select tagdialog box

Path: Tagsmenu (2.2.8}»> Select by tagnenu item (2.2.8.2).

L Select tag x

IGFDUFI'I vI O |
Cancel |

- )

Use this dialog box to select atoms by the tag name. Choose the tag name from dropdown list
and clickOK button.

2.5.18Deselect taglialog box

Path: Groups(Tags)menu (2.2.8)> Deselect by tagnenu item (2.2.8.3).

Ll Deselect tag x

IGFDUFI'I vI O |
Cancel |

- )

Use this dialog box to deselect atolysthe tag name. Choose the tag name from dropdown list
and clickOK button.

2.5.19Delete tagdialog box

Path: Tagsmenu (2.2.8)}»> Delete tagnenu item (2.2.8).

b Delete tag x

IGFDUFI'I vI O |
Cancel |

- )

Use this dialog box to delete a tag name from the list. Choose the tag name from dropdown list
and clickOK button.
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2.5.20Local RDF dialog box

Path: Resultsmenu (2.2.9)> Local RDF menu item (2.2.9).

Central atam Typel Types
-
Rrin &) Rima=ia) E[{Y)
| 0| B | 0.05
Calculate | Fram files | Close | ™ Coordination numbers

- J

TheLocal Rdfdialog box has the following fields and buttons:

Central atomAllows you to specify a number of an atom relative to which Rdf is calculated. If
you set atom number to be 0, then Rdf is calculated relative to atom which is thst toetre
geometric center of current structure and has the type selected in the dropddwpelist

Typel Allows you to choose the type of the atom relative to which Rdf is calculated. If the
chosen type does not agree with the type of the specifieéeraom, an error massage will be
returned.

Type2 Allows you to choose the type of the atoms for which Rdf is calculated.

Rmin(A): Allows you to specify the minimal distance from the center atom.

Rmax(A) Allows you to specify the maximal distance frome center atom.

dr(A): Allows you to specify distance increment.

Coordination number<heck this box if you want to calculate coordinate numbers. Uncheck
this box if you want to calculate normalized Rdf.

Calculate Click this button to calculate Rdf ftie input data. Rdf graph will appear in
Graph(2.5.23) window.

From files Allows you to choose list of structure files for Rdf averaging. Click this button to
open standard dialog b@pen files

Close Click this button to close this dialog.
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2.5.21Calculate temperaturedialog box

Path: Resultsmenu (2.2.9)> Temperaturenenu item (2.2.9.3).

Type Temperature

|Se|ected j |

Calculate | Cancel | Fraom files |

- )

The Calculae temperaturdialog box has the following fields and buttons:

Type Allows you to choose the type of atoms, for which temperature is calculated.
Temperaturethis is the field for temperature output for current structure.

From files Allows you to choosa list of velocity files for calculating the temperature. Click this
button to open standard dialog bOpen files If you have chosen the list of velocity files, the
graph of temperature versus file index will appear infibperature Grapf2.5.23) window.
Calculate Click this button to calculate temperature for the current structure.

Cancel Click this button to close this dialog.

2.5.22Color dialog box

/‘l | E= -

FfTMAETFEETFEFEEENFEEENFEEE S E NN

Cancel |
|
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2.5.23é _Graph window

All graphs obtained ifResultsmenu (2.2.9) are outputted irgoG r _a wpirfdow.

I MSD Graph

M3D Graph Clase
0.15
% Scale
Y Scale
0.125 [

Export

Save image
0.1 / = E

\\ Title

g

™ 5,075 ‘\E . % Title |
'\-c\_co-' _|_,—I-'-'-ﬂ-
P / \\J ¥ Title
£
0.05 Title fonk
X ¥ Title Fonk
0.0z3 Y Title Fant

a a0 100 150 z00 230 300 350 400 450 500

File number

€ Gr almkcontains the graph field and some buttons:

Close Click this button to closé Gr alph

Export Click this button to save graph data in the text f8pecify the file name in the appeared
Export graph datdialog box.

Save imageClick this button to save graph image in appropriate format (*.bmp, *.ppm, *.xpm,
*,gif, *.xbm). Specify the file name and type in the appe&ade imagelialog box.

The dher buttons are intended for graph objects editing and has the obvious sense. You may ed
the graph objects in two ways. For example, if you want to edit Graph title, you may click the
title field on the graph or click the corresponding button. In bafesSet title texidialog box

will appear:

Inpuk mew ext

| Emnperakure versus File nu

Cancel | o4
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2.5.24Enumerate CSL dialog box

Path: Latticemenu (2.2.5)> Enumerate CSimenu item (2.2.5.4).

Symmetrical tilt] Twist] options]

Flaneih k 1) I 1-110
hda sigma (hwin index): I 493: Enumerate |
Maormal[u v w: I -1-110

Mirror plane Sigma Tilt C5L wectors
IEEEREERAE E [c |
-1 01 1 1 1 -1
5 2| 1 1
B 1 0 0
Buld | Close o Build || Shiow iterace |

L

You can e theEnumerate CSHdialog to construct symmetrical twist and tilt grain boundaries.
In order to activate this dialog, a crystal must be constructed/opened in the main window of
visualizer. Dialog consists of three tabs:

Symmetrical tilttab (2.5.24.1)

Twist tab (2.5.24.2)

Optionstab (2.5.24.3)
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2.5.24.1Symmetrical tilttab

Tab Symmetrical tiltallows castruction of symmetrical tilt grain boundaries.

symmetrical filt| Tuwist| Options|

Flaneih k 1} | 1-10

Fax sigma {twin index): 49= Enumerate
Mormallu @ wi: | -1-10

kirrar plane Sigma Tilt C5L wectors
100 E 2 B IE |

Build Close |

= )

The only parameter which must be specified by the user in theMetdsigma (twin indexjor

calcul ation of all possible tilt grain boun
listoftt | t grain boundaries with CSL wild!l be di
elementary cell and crystal elementary cell. Maximum value of this parameter is limited by the
code and equals 49, because gr &atonmbstyu ndar i e
After specifyi ng o fEnubiergidautton, mehe feld betow dialog wile s s i n
appear | ist of grain boundaries designated

in this list, in the fieldTilt CSL vectors coordinates of CSL vectors in matrix form will be

displayed (in fractional) and grain boundaries indices and normal indices will be displayed in the
fields Plane (h k landNormal [U V W]. It is necessary to choose required plane and Buaks

button forconstruction of tilt grain boundary. Clidkndo Buildbutton and then select a listbox

item to build another configuration.

Note: Symmetry of selected crystal must be cubic or hexagonal, otherwise, the following
message box will appear after attempt ticulate possible CSL.:



During choice of crystal with hexagonal symmetry, SAGEMD?2 code verifies ffote be
rational (exception is rotation around aikjsotherwise the following alert will appear:
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