
3D - Structure Graphics 
Capabilities with PDF-4 

Database Products 



Atomic Structure Information 
in the PDF-4 Databases 

ÅL/55Ωǎ t5C-4 databases contain atomic structure 
information for a significant number of entries. 

ÅUsing the associated PDF-4 software, one can display, 
manipulate and analyze these structures. 

Total entries 
Entries with (or cross-referenced 

to entries with) atomic coordinates  

PDF-4+ 2011 316,291 203,616 

PDF-4/Minerals 2011 37,642 25,125 

PDF-4/Organics 2012 436,901 31,905 



3D Structure Graphics 

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.   



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. 



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. 



A Display of the Sodalite Structure 

The 3D structure can be 

rotated manually to give the 

orientation of your choice.   

 

With the left mouse button 

pressed, you can drag the 

cursor within the structure 

window to órotateô the 

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 

holding the óSHIFTô key 

while dragging the mouse 

left or right with the left 

button pressed. 

 

 

 

Holding the óSHIFTô key 

while dragging the mouse 

up or down (with left 

button pressed) will zoom 

in or out of the structure 

display. 

 

SHIFT/Left mouse 

button/drag left or right 

SHIFT/Left mouse 

button/drag up or down 



A Display of the Sodalite Structure 

The 3D structure can be 

moved (translated) within 

the display window by 

holding the óCTRLô key 

and dragging the mouse 

with the right button 

pressed. 

 

 

CTRL/right mouse 

button/drag any direction 



A Display of the Sodalite Structure 

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 

ÅThe 3D display menu 
is accessed with a 
right-mouse-button 
click. 



Making Adjustments to the 3D Display 

Å¢ƘŜ Ψ{ŜƭŜŎǘΩ ƳŜƴǳ ƛǘŜƳ ƛǎ 
used to select which atoms 
are displayed, or otherwise 
acted on.  Initially, all atoms 
are displayed.   

ÅTo modify this, choose 
Ψ5ƛǎǇƭŀȅ {ŜƭŜŎǘŜŘ hƴƭȅΩ ŀƴŘ 
use one of the other items 
on this list to choose which 
atoms to display. 



Making Adjustments to the 3D Display 

For example, to display just the oxygen 

atoms: 

Choose óSelectô / óElementô / óO - oxygenô  

(Make sure the óDisplay Selected Onlyô 

item is checked). 

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 clicking óSelectô on the right-

mouse-click menu and choosing óAllô. 



Making Adjustments to the 3D Display 
Unchecked 

Checked 
The óSelection Halosô option allows the 

selected atoms to be óhighlightedô in a 

display of all atoms. 

 

With óDisplay Selected Onlyô unchecked, and 

having checked óSelection Halosô, the 

oxygen atoms can be chosen for 

highlighting.   

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). 



Pre-defined Orientations for 3D Structure Viewer 

There are 6 pre-defined 

orientations that can be 

accessed quickly: 

 

Front 

Left 

Right 

Top 

Bottom 

Back 

 

These are accessed via the 

óViewô item on the right-

mouse-click menu.  

 

Three of these are shown 

for ZnOHCl, 04-009-1820. 



¢ƘŜ Ψ{ǘȅƭŜΩ aŜƴǳ LǘŜƳ 

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.   



Style Menu Item Examples 

Boundbox 

Unit cell 

Perspective Depth 

Axes 

The first four items, óPerspective 

Depthô, óBoundboxô, óUnit Cellô, and 

óAxesô can be toggled On (checked) 

or Off (unchecked) by clicking on 

them. The óUnit cellô and óAxesô items 

default to ócheckedô when the viewer 

is launched.  



Stereographic Viewing 

Stereographic Ą  

      Cross-Eyed Viewing 

Stereographic Ą  

     Red + Cyan glasses 

Five modes of stereographic 

viewing are available ï two 

examples of which are shown 

here. 



Scheme 
The óSchemeô defines the type 

of atom-bond construction.  

Four types are available. 

CPK* Spacefill 

Ball and Stick 

Sticks 

Wireframe 

*CPK, after Robert Corey, Linus Pauling, 

and Walter Koltun 



Atom Sizing 

Atoms ï  

15% van der Waals 

Atoms ï  

50% van der Waals 

Atom sizing is specified in 

terms of van der Waals radii.  

The default size is 25% of the 

van der Waals.  The 100%  

sizing corresponds to space-

filling.  If particular atoms have 

been óSelectedô,  any sizing 

changes will be applied only 

to those selected atoms. 



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 have been óSelectedô, 

any label changes will be applied only 

to those selected atoms. 

Sodalite atoms labeled with óAtom 

Nameô in óUpper Rightô position 



Display of Bonds 
Bond diameters may be specified 

using the óBondsô item on the 

óStyleô menu.  The choices are in 

Angstroms and range from 0.10 

to 0.30.  The display of bonds 

may also be turned óOffô or óOnô 

here. 0.10 Å bonds 

0.30 Å bonds 



Modifying Axes, Boundboxes, and Unit Cell Outlines 

Dotted 

Unit 

Cell 

Outline 

5 pixel Unit 

Cell Outline 

0.20 Å Unit 

Cell Outline 

Modifications for Axes, 

Boundboxes, and Unit cell 

outlines all work similarly.  

They may be hidden, dotted, or 

solid lines of specified width.  

Widths specified with pixels 

dimensions will not scale with 

the display window size, those 

specified with Angstroms will 

scale. 



Surfaces 
The visualization of structure surfaces is possible with the PDF-

4+ structure viewer.  Several viewing options are available as 

seen below in the óSurfacesô drop-down menu below.   

 

Any of the first five selections will display the corresponding 

surface, and the óDot Surfaceô can be combined with other 

surfaces on the list.  The óOffô choice will remove any surfaces 

currently displayed. 

 

The óMake Opaqueô and óMake Translucentô toggle whether or 

not the atoms and bonds are visible through the surface. 

Examples of surface displays, along 

with their corresponding menu 

selection choices, are given on the 

following slides. 



Surfaces 

Dot Surface 

Molecular 

Surface 

(translucent) 

Van der Waals 

Surface 

(translucent) 

Van der Waals 

Surface (opaque) 



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.   

CPK Color 

Scheme 

(default) 

RasMol 

Color 

Scheme 




