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3D- Structure Graphics
Capabilities with PD&
Database Products



Atomic Structure Information
in the PDH Databases

AL/ 55 Q&databas8s contain atomic structure
Information for a significant number of entries.

A Using the associated PBFsoftware, one can display,
manipulate and analyze these structures.

: Entries with(or crossreferenced
Totalentries : : : :
to entries with) atomic coordinates

PDFH+ 2011 316,291 203,616

PDF4/Minerals 2011 37,642 25,125

PDF4/Organics 2012 436,901 31,905



3D Structure Graphics

Ml PDF-4+ 2011

There are two graphics
platforms available the
PDF-4+ software.

This tutorial describes the
use of Jmol graphics which
IS the default package.

This package is selected
using the PDF-4 software
preferences window as
shown here.

St
4k Preferences

Help
General | i) Search PDF Card | 5% Simulated Profile ‘ Electron ) Ring Pattern l Gt Sleve+
Wavelength

CuKal 1,540564 = A

Display
V| Show Fixed Slit Intensity Stick Pattern V| Show Simulated Profile
[ Show Yariable Slit Intensity Stick Pattern V| Show Raw Diffraction Data (PD3)

|| Show Integrated Intensity Stick Pattern | Show &ll SG Symmetry Operators

Report
Report Style: Short w

|| Show empty report data

V| Sync PDF Cards with selected tab

3D Structure Viewer: o

{ QK H Cancel ’ | Reset Page H Reset all |




Displaying a 3D Atomic Structure

For entries with atomic structural information, the 3D
structure icon Is active and can be clicked to open a 3D
structure window.

Na6 Al6 ( Si 04)6 - 04-009-5260 = [E- &=
File Edit d-Spacings Tools WipdoWw™ Help
P (V] - - o € v
NG L1 EL
d-Spacinas
Wavelength [ Fixed Slit Intensity | 1,000
CuKal 1.540564 S e T [ [ T
| 8 | a® [rnfk[i]~] 70
B 137171 [6450230 998 |1 |1 |0 | |af _
19.4469 |4.561000 |3 | 2|0 |0 | Z 500
Sl 217676 4079460 [10 [ 2 1[0 ] 2
7| Fixed Slit Intensity 238745 (3.724040 400 | 2 [ 1 [ 1| T pe
Yariable Slit Intensity | 27.6360 ;73-225110 7 |22 7'37 ‘
" | Integrated Intensity |30.9751 ;2-834530 ‘_A847 ji i . 04 — 4 ‘.,.‘.\‘L.,‘ %J‘M.lv:n‘.&.‘,‘.‘.ﬁ T Ty S
I 134.0173 |2.633290 (202 | 2 | 2 | 2 | S DA E AL L bl bbbt Rl LA
Diffraction Patterns 35.4513 (2520890 |1 | 3 |2 | 0 | 25 50 75 100 125 150
7| Simulated Profile 36.8367 [2.437960 (7 [ 3[2[1] | 28
Raw Diffraction Data (PD3) 39.4819 [2.280500 |73 |40 ]0 ]| |+ - 04-009-5260 (Fixed Slit Intensity) — 04-009-5260 (Calculated)
PDF 7. Expetimental ’ Physical Crystal { Optical I Structure ' Miscellaneous Y References E Comments |
PDF #: 04-009-5260 Status: Primary QM Star (S)
| PressurefTemperature: Temperature {Mon-ambient)
Chemical Formula: MNaé 816 { Si 04)6




A Display of the Sodalite Structure

When the structure window
IS first opened, the structure
IS seen rotating about the y-
axis (vertical axis).

A left-mouse-click will halt
this rotation.

55 Na6 Al6 (Si 04)6 - 04-009-5260
File Help




A Display of the Sodalite Structure

55 Na6 Al6 (Si 04)6 - 04-009-5260 [ [@ 3

File Help

The 3D structure can be
rotated manually to give the =3 1221

b=0.1222

orientation of your choice. .

With the left mouse button
pressed, you can drag the
cursor within the structure
window to Orot am
orientation of the display
about its x- or y-axis
(horizontal or vertical axes
respectively).




A Display of the Sodalite Structure

The 3D structure can be
rotated about its z-axis
(normal to the screen) by
hol di ng t he
while dragging the mouse
left or right with the left
button pressed.

Hol di ng t he
while dragging the mouse
up or down (with left
button pressed) will zoom
In or out of the structure
display.

0 |

0

57 Na6 Al6 (Si 04)6 - 04-009-5260
File Help

=R IOl )

File Help

SHIFT/Left mouse
button/drag left or right

SHIFT/Left mouse
button/drag up or down



A Display of the Sodalite Structure

15 Nab Al6 (Si 04)6 - 04-009-5260 o [ (3
File Help

The 3D structure can be

moved (translated) within

the display window by

hol ding the O6CTR
and dragging the mouse

with the right button

pressed.

CTRL/right mouse
button/drag any direction



A Display of the Sodalite Structure

o XD

0. o

The display window may
be re-sized by dragging
the edges or corners with
the left mouse button
pressed. The structure
will re-scale accordingly.




Making Adjustments to the 3D Display

A The 3D display menu |ze
IS accessed with a .3
right-mousebutton
click.




Making Adjustments to the 3D Display

57 Nab Al ( Si 04)6 - 04-009-5260 o [@ ==
ACKS W{SftSOUQ e
used to select which atoms| =
are displayed, or otherwise | [ss
acted on. Initially, all atoms
are displayed.

A To modify this, choose
W5 A&aLX & {Sf
use one of the other items
on this list to choose which
atoms to display.




Making Adjustments to the 3D Dlsplay

“ Na6 Al6 (Si 04)6 - 04-009-5260 o [&
File Help

For example, to display just the oxygen
atoms:

Choose 06Sel ect 60 xy gocEri
( Make sure the O0DI sp
item is checked).

Selected Only »
s./H. O

AII

,e 136] s

5 Nab Al6 ( Si 04)6 - 04-009-5260 oo =
File Help

Now, just the oxygen atoms are displayed.
The orientation of this display can be adjusted
as before by dragging it with the left mouse
button pressed.

The complete display of all atoms may be
recovered by clickFing
mouse-c | i ck menu and choo




Making Adjustments to the 3D Display

7 Na6 Al6 (Si 04)6 - 04-009-5260

The 6Selection Hal os 6 al | o
selected atoms to be Of=®

display of all atoms.

View v Selec
y =0 U n, c

P Color I

HSUQES O $iv2|1glectﬁ)lw
Symmetry »

Wi th o6Display Selected
having checked 0Sel ect
oxygen atoms can be chosen for

highlighting.

5 Na6 Al6 (Si 04)6 - 04-009-5260 fo (@ [

©=0.1224

Now the oxygen atoms are highlighted
with yellow halos to indicate they are
selected. This is useful for making
color, size, or label changes to selected
atoms only (as will be described).




Predefined Orientations for 3D Structure View

There are 6 pre-defined
orientations that can be
accessed quickly:

Select (45)

St.'_',’ le

4
»
»
>

Color

Surfaces »
F ro nt Symmetry 4
Left Zoom 4
Spin »

Right
Top
Bottom
Back

These are accessed via the
{ em

OVi ewoO i
mouse-click menu.

Measurements |

About... »

( B Zn4(Si207) (O H)2 - 04-009-1820

File |Help

= Zn4(Si207) (0O H)2 - 04-009-1820
File Help

TraaZ -
&=8.2064
b=10.8154
c=5.0892
0=90.0°
p=90.0°

v=90.0° r —

\

Three of these are shown
for ZnOHCI, 04-009-1820.

a=8.2064
b=1U.31§i
c=5.0894
«=90.0°
p=90.0°
v=90.0°




Select (45)

View

Color

Surfaces

Symmetry

Zoom

Spin
Measurements

About...

Ve ’\

¢CKS Y{ueéefsSQ a

Perspective Depth
Boundbox

Unit cell

Axes

Stereographic
Scheme

Atoms

Labels

Bonds
Hydrogen Bonds
Disulfide Bonds

Axes
Boundbox

Unit cell

b4

¥ v W v W

These items allow the user to
decide what types of items are
displayed in the 3D structure
viewer, and to specify
parameters affecting how
these items are displayed.

3



Style I\/Ienu ltem Examples

Perspective Depth

Boundbox

Unit cell

Scheme 4

Atoms »
Labels »
Bonds »
Hydrogen Bonds *
Disulfide Bonds »

¥ Na6 Al6 (Si 04)6 - 04-009-5260
File Help

= DC

T Na6 Al (Si 04)6 - 04-009-5260
File Help

Perspective Depth

Axes »
Boundbox > 31"[:11::5 (i 04)6 - 04-009-5260 s
Unit cell >

The first four it €

Dept hd, 6Boundboxad

OAXesd can be
or Off (unchecked) by clicking on
them. Thed Unit cel |
default to
IS launched.

t 09

0

Oc hec ke

d

Unit cell

Boundbox

T Na6 Al ( Si 04)6 - 04-009-5260 == rEn

File Help



Perspective Depth
Boundbox

Unit cell

Axes

Scheme

Atoms

Labels

Bonds
Hydrogen Bonds
Disulfide Bonds

Axes
Boundbox

Unit cell

Five modes of stereographic
viewing are available T two
examples of which are shown

here.

>

b A, e, AT A 4

- v

v

Stereographic Viewing

Stereographic A
Red + Cyan glasses

None

Red+Cyan glasses
Red+Blue glasses

Red+Green glasses

Cross-eyed viewing

Wall-eyed viewing

W Nab Al6 (Si 04)6 - 04-009-5260

Stereographic A
Cross-Eyed Viewing

T Na6 Al ( Si 04)6 - 04-009-5260 o (& [3
File Help
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Scheme

[ Na6 Al6 (Si 04)6 - 04-009-5260 o -5 (3

The O60Schemed dea
of atom-bond construction.
Four types are available.

19 %)

type

T Nab Al6 ( Si 04)6 - 04-009-5260 = )
File Help

Perspective Depth
Boundbox

Unit cell

Axes

Stereographic »

Ccheme D~ » |
CPK Spacefill

Atoms > Ball and Stick -
5 Sticks w
Lab el) i ’ ¥ Nab Al (Si 04)6 - 04-009-5260 o [@ [
Bonds > Wireframe File Help
Hydrogen Bonds » T il
File Help
Disulfide Bonds 4

Axes 4

Boundbox L4
Unit cell 4

*CPK, after Robert Corey, Linus Pauling,
and Walter Koltun

Wireframe



Atom Sizing

Atom sizing is specified in

terms of van der Waals radii. [ Nt Al (5 04)5 - 04-008-5260 ek

File Help

The default size is 25% of the
van der Waals. The 100%
sizing corresponds to space-
filling. If particular atoms have
been 0Sel ecteddAtoms@ny Si zi

changes will be applied only 15% van der Waals
to those selected atoms.

Perspective Depth

Boundbox
Unit cell
iz 7 Na6 Al ( Si 04)6 - 04-009-5260 PR X
Stereographic » File Help
Scheme 3
»| ¥ Show Hydrogens
Labels 4 Off
Bonds »
15% der Waals
Hydrogen Bonds *» il
Disulfide Bond . 20% van der Waals
isulfide Bonds .
25% van der Waals AtOmS I
Al s 50% van der Waals
Axes L4 75% wvan der Waals
Boundbox 4 100% van der Waals

Unit cell 4




Atom Labels

Atoms may be labeled with the element
symbol, atom name, or atom number

(or not at all). The position of the label
relative to the atom can also be

specified. As with atom sizing, if
particular atoms ha
any label changes will be applied only

to those selected atoms.

Perspective Depth

Boundbox

Unit cell

Axes

Stereographic »

Scheme »

Atoms »

> None

Bonds k With Element Symbol

Hydrogen Bonds  » With Atom Name

Disulfide Bonds ¥ With Atom Number

Structure ’ Position Label on Atom * Centered

Boundbhox » Lower Right

Unit cell » Upper Left
Lower Left

File Help

( 55 Nab Al6 (Si 04)6 - 04-009-5260
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Display of Bonds

] o "5 Na6 Al6 ( i 04)6 - 04-009-5260 {;\5@1
Bond diameters may be specified Gt ol
using the o0Bondso ite
O0Styl ed menu. The cho

Angstroms and range from 0.10
to 0.30. The display of bonds
may also be turnedo Of f 6 or 00nNnaO

here. 0.10 A bonds

Perspective Depth

Boundbox

Unit cell

Axes 5 Nab Al6 ( Si 04)6 - 04-009-5260 =R EEn )
: File Hel

Stereographic » S

Scheme 4

Atoms

Labels

»
>
»
»

Hydrogen Bonds On

0.15 A

o ) oA 0.30 A bonds

q
Boundbox » Q0A
Unit cell @

Disulfide Bonds

v




Modifying Axes, Boundboxes, and Unit Cell Outlir

- . 5 Naf Al6 ( Si 04)6 - 04-009-5260 E=REon ol

Perspective Depth Modifications for Axes,
Boundbox Boundboxes, and Unit cell
Unit cell . oo DOttEd
o outlines all work similarly. Unit
secogaphic » 1 NE€Y May be hidden, dotted, or Cell
— ,  solid lines of specified width. Outline
- | Widths specified with pixels
e ., dimensions will not scale with
Bonds » the display window size, those
HydrogenBonds > gpecified with Angstroms will
Disulfide Bonds 4 Scale
Boundbox » Ce” Outllne Ce” Out“ne
Unit cell 4 Hide "I Na6 Al6 (S 04)6 - 04-009-5260 1;[@@”3: Nab Al (Si 04)6 - 04-009-5260 TS\E@W

Dotted File Help File Help

Pixel Width »
€ Angstrom Width > 0.10 A
0.25 A
0.50 A
10A




Select (45)
View
Style

Color

Symmetry

Zoom

Spin

Measurements

About...

v v Vv v

Surfaces

The visualization of structure surfaces is possible with the PDF-
4+ structure viewer. Several viewing options are available as
seen bel ow I n t-dosvn meBwbeldwa c e s 0

Any of the first five selections will display the corresponding
surf ace, and the o0Dot Surface
surfaces on the |1ist. The 00
currently displayed.

The OMake Opaquedo and o6Make TI
not the atoms and bonds are visible through the surface.

Dot Surface

van der Waals Surface Examp|eS Of Surface dISplayS, along
Solvent-Accessible Surface (VDW + 1.4 Angstrom) Wlth thell' COrreSpondlng menu
Solvent Surface (1.4-Angstrom probe)

WMialeeular Sarice selection choices, are given on the
following slides.

Make Opaque
Make Translucent

Off



B Nab Al6 (Si 04)6 - 04-009-5260
File Help

[F=HEOE X

B Nab Al6 (Si 04)6 - 04-009-5260
File Help

[F=HEOE X

Surfaces

Dot Surface

Molecular
Surface
(translucent)

Van der Waals
Surface
(translucent)

Van der Waals
Surface (opaque)

57 Na6 Al6 (Si 04)6 - 04-009-5260
File Help

[F=HEOE X

7 Na6 Al6 (Si 04)6 - 04-009-5260
File Help

Sl Es




Select (45) »
View 3
Style 5
’ RasMol Colors
Surfaces 3 Atoms »
5 b
Symmetry b Bonds
Hydrogen Bonds *
Zoom » Disulfide Bonds
Spin ¥
Surfaces »
Measurements » |
Labels »
About... 3 Vectors »
Axes »
Boundbox >
Unit cell »
Background »
[ Na6 Al6 (Si 04)6 - 04-009-5260
CPK Color
Scheme
(default)

Colors

Colors for the various components of the 3D
structure display can be assigned from
choices on this menu.

The atom colors initially default to a CPK
scheme based on atom type. Another
scheme, familiar to protein crystallographers
IS RasMol colors, which can be easily
selected by clicking on it directly.

[o[@ &= 5 Naf Al6 (Si 04)6 - 04-009-5260

RasMol
Color
Scheme







