Online simulations via nanoHUB:
Density functional theory calculation on
Gallium Arsenide with SegQuest

In this tutorial:
 Setup a DFT calculation on GaAs
e Extract the total energy and stress tensor
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STEP 1: launch the nanoMATERIALS tool

From your My HUB page launch nanoMATERIALS
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STEP 2: setup the atomistic simulation cell

From the Input Model tab of the tool

e Start with an Si diamond unit cell
e 2-atom cubic fcc cell:

D@ e
Fractional atomic
L. INpUNGeometry ] Energy Expression ] Calculation Speciﬂcatinn] Advanced Options ]
Positions )
Ga (OIO’O) Fremade atomistic structure:lSi diamond j
As (0.25, 0.25, 0.25)
Atomic Cnnrdina‘[es:lFractinnal j

Title of Run: |Si|icnn diamaond structure

Atamic Structure:

oo

remade sample of bulk Gallium Arsenide
Ba 0.00 0.00 0.00
A= 0.25 0.25 0.25

corvees o [0 2 255, T 0
2. 825 2,825 0.0000

Periadicity: | Bulk =

As (0.25,0.25,0.25)

Ga (0,0,0)
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STEP 2: setup the atomistic simulation cell

e Start with an Si diamond unit cell From the Input Model tab of the tool

e 2-atom cubic fcc cell:

nanoMATERIALS SeqQuest DF

Cell vectors: N\” '
a:ao(0,0.S,O.S)

i Keep for later
O about this taol
uestions =

] Energy Expression ] Calculation Speciﬂcatinn] Advanced Options ]

3
b=a0(0'5'0’0'5) Fremade atomistic structure:lSi diamond -
c=a,(0.5,0.5,0)

. Atomic Coardinates: |Fractional j
With a,=0.565 nm | Focton:
Title of Run: |S|I|cnn diamaond structure
; .2

Atomic Structure: Premade sample of bulk Gallium Arsenide
Ga o.oo0 000 0.00
As 025 0.25 0.25

corvesio oy (TR0 3 5, T
2. 8E5 2. 825 0. 0000

Perindicity: | Bulk |y

Simulation cell will be infinitively
periodic with no free surfaces
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STEP 3: setup the run parameters

From the Energy Expression tab of the tool

¥ Terminate | wp Keep for later

nanoMATERIALS SeqQuest DF

(’:_) About this tool
Quesfions v

nlnput
¢ Ch0|ce Of the eXCha nge Input Geametry | Energy Expression ]Calculatinn Speciﬂcatinn] Advanced Options ]
. . ]
a n d CO rre | atl O n fu n Ctlon a | : Exchange and Correlation functional: [GGA j
* LDA
Specify Kpoint Optiun:leDint Spacing j
° G_GA‘ kgrid Spacing: 548
® S P see Is the unit cell hexagonal?: [Jno
All the numerical parameters ‘
Ca n be Ieft tO thEI r defa u It Specify Real-space Grid Optiun:lﬂeal—space grid spacing j
Grid Spacing: 0.164
values
SCF Convergence Criterion (Ry): 0.000500
Density of States Gaussian Broadening (eY): 0.2500
Spin Polarization: 0
| ]
From the Calculation specification tab of the tool
nanoMATERIALS SeqQuest DFT M Terminate | v Keep for
Ot @
[ ] N O need to reIaX the Input Geometry ] Energy Expression " Calculation Specification ] Advanced Options ] )
StrUCtu re Flelax(;::n:ta::r::t:r::I:js j
Apply strain to struclure?:INU j
M

Bulk Trap Calculations Calculations: IND
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STEP 4: explore the results interactively

Result.lStress. diagonal components

Stress: diagonal component

o
zZ
-4.20925 @ 1
§ -10
in
-20 —
[ U T 1
ik} 1 il

Step Mumber

Density of states

Result: | Density of States

Data

ResultlData

I

Arhitrary Units
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====== Summary Data ======

- Total Converged Energy -

me Total energy

-161. 4501754668

- Total Enerqgy during SCF loop -
SCF Energy

Step (Ryd)

-161.4219375321

-161. 4468038641

-161. 4501565208
-161.4501750749

-161. 4501754668

[y N S

Stress tensor

- Conwerged Stress (GPa) -

Step pivd vy ZZ Zy X v
1 -4. 209220 -4 209298 -4, 209279 0.739039 0.790073
2

Initial Atomic Structure
Ga 0.0 0.0 0.0
T

AANARA T 4 A4AAANNATET 4 A4 040N Tre

0. 808286
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