Create Atomic Planes in FCC, NaCl and Simple Cubic Crystals with Crystal Viewer

1. Log in to nanoHUB or create a free nanoHUB account at https://nanohub.org/register.

2. Go to Crystal Viewer on nanoHUB.org ( https://nanohub.org/tools/crystal_viewer/ ) and click the

Launch Tool button

Settings »
3. Click the Settings button in the lower right corner

Instructions for viewing the (110) Plane in FCC copper

4. In the Crystal structure window, Choose a crystal structure, select Face-centered cubic.
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5. Use the default Material, Cu (Copper). Copy down the unit cell parameters that are provided.
Be sure Draw miller plane is set to no to be able to see all of the information. Copper is a cubic
crystal, so a1=a2=a3= 0.361 nm in the conventional unit cell.

Crystal type : fcc Crystal type : fec
Material :Cu Material :Cu

Conventional cell Primitive cell
Bravais vectors (x,y,z) [nm]: L) Bravais vectors (x,y,z) [nm]:
al=( 0.361, 0, 0) L al=( 0.1805, 0, 0.1805)

az=( 0, 0361, 0) a2=( 0.1805, 0.1805, 0)
a3=( 0, 0, 0361) / a3=( 0, 0.1805, 0.1805)

6. At the bottom of the page, change the Draw miller plane option to yes.

Draw miller plane: @ — j=m yes

7. Set Plane 1 to be (110) and manually set its intersection point. In order to place this plane
diagonally across the center of the unit cell, set its intersection point to be on the x-axis or on the
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y-axis, crossing at a distance of one unit cell parameter (0.361 nm). Note that this plane is
parallel to the z-axis, so has no intersection there.

Draw miller plane: @ — jwm yes

i} | Plane 2 | Plane3

Dravy plane 1: @ jw» yes

h (First miller index : [1

k (Second miller indes): [1

+| [+ *|

| (Third miller index ): '[i

Manually set plane 1 intersection polnt: @ |8 yes

setthe cross paint on which axis: [ axis h

Cross point on ¥ axis [A.buﬂr.nm]:][l 361 nnf

< Introduction | Simulate » |

Simulate » |
8. Click the Simulate button L . Optionally, you can access a saved run of this

simulation and continue from here.
https://nanohub.org/tools/crystal viewer/invoke?params=file(simset):/data/tools/shared/faltens/crystal viewer/cu110/cu110.sav

9. Once the simulation is complete, select Crystal on the other side of plane 1 from the Result
drop down menu.
10. In the Molecule Settings menu (click the icon of 3 colored balls to open), select:
a. Atom scale: change this until the closest atoms appear to be just touching, about 1.12
b. Bond scale: about 0.005
c. Opacity: 100
d. Quality: about 6

Result | Crystal on the other side of plane 1 -
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11. In the Mesh Settings tab,
a. Adjust the opacity as you like
b. Select the nanoHUB colormap

0 Mesh Settings
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12. In the Camera Settings tab:

a. Select Orthographic Projection

b. Setgx =qw =0.27 and qy = gz = 0.65 to get the <110> view.

c. To get other views, click on one of the cube icons for the desired face.
13. You can also use your mouse to rotate the structure to the desired view.

Result | Crystal on the other side of plane 1 -

© Camera Settings

o) v 00| @ @ @ S|
| o).27

— oy .65
oz |0.65
ow |.27

¥pan |0

«’\ ypan |0

£ 2 o —
W Orthographic Prajection

14. To Download this image, click the download icon (Green down arrow) and select Image File,
then Save.

Download as...

Daownload 1 result in the following format:

~ YTk data file L=

# Image File
Jl Save @ cancel ‘ -

; : =
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15. In the Pop Up window, click Save As..., then select a location on your local drive where you
want to save the jpeg image. Here is the saved image from this lesson:

A0-10 00

In this image, you see the (110) plane in white, with the 6 Cu atoms that are sitting on this plane. Ignore
the small white spheres, they are artifacts of the program and needed to draw the plane and cut the
structure, but are not atoms or part of the structure.

Instructions for Viewing the (100) plane in NaCl

1. In crystal viewer, select Crystal structure: Sodium Chloride.

2. Select Material: NaCl/
3. Set the Dimensions to 3x3x3.

s Settings

Iwantto .| view a material

Choose a crysial structure: [Sodium chioride

Material: [NaC|

i 53 .+_‘ -

nfs ¥[=

P :3 *+ -
o

Crystal type : sodiumchloride
Material :NaCl

Conventional /Primitive cell
Bravais vectors (x,y,z) [nm]:
al=( 0, 0.236, 0.236)

a2=( 0236, 0, 0.236)
a3=( 0.236, 0.236, 0)
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4. Record the lattice parameter information. For sodium chloride, the primitive unit cell vectors are
provided. If the distance from a vertex to a face center is (0, 0.236 nm, 0.236 nm), then the
distance from vertex to vertex is twice that, or 0.472 nm. (Check the geometrical calculations for
yourself to be sure you understand how this works.) The conventional lattice cell parameter is
0.472 nm.

5. Toggle the switch to draw the Miller Plane (this will hide much of the structural information). View
the (100) plane.

6. Toggle the switch to manually set the plane intersection point to x=0.472 nm.

7. Simulate the structure. Optionally, you can access a saved run and continue from here.
https://nanohub.org/tools/crystal viewer/invoke?params=file(simset):/data/tools/shared/faltens/crystal viewer/NaCl100/NaCl100.sav

8. Select “Crystal on other side of plane 1”

9. In Camera Settings, view from the right (4th option) as an Orthographic Projection.

© Camera Settings
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10. In Molecule Settings, select: i
a. Molecule Representation: Ball and Stick | I
b. Atom Radii: Atomic Hohi e
c. Colormap: Choose one you like e
d. Atom Scale: change this until the closest atoms 1|
appear to be just touching, about 0.75 Opacity
e. Bond Scale: minimum (0.005) 100
f.  Opacity: 100, or as you like | R
g. Quality: About 6 Quality
g.1
| [T
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You will see a view of the (100) plane of NaCl.

There are many more options to play with. Feel free to explore!

Instructions for Viewing the Simple Cubic Crystal Structure

There are no commonly found materials containing only one element that have the simple cubic crystal
structure, thus this is not an option in the drop-down menu. You can still create this structure yourself.

Select: | want to .... view Bravais lattice

Crystal System: Cubic

Bravais Lattice: Simple cubic

Bravais lattice parameters:0.334 nm

Dimension: 2x3x3

Simulate!

Adjust the molecule, mesh and camera settings as you like, and view the structure from the right.

There is no option for cutting the structure on a plane, so be sure to place the plane where it is easiest to
view.

Here is a saved run with a (100) plane in a simple cubic structure.
https://nanochub.org/tools/crystal_viewer/invoke?params=file(simset):/data/tools/shared/faltens/crystal_vi
ewer/SC100/SC100.sav

Here is a download of the jpeg file showing a view of the (100) plane in the simple cubic crystal structure:
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