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JARVIS-FF: Classical JARVIS-DFT : Quantum Easy Web-interface
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JARVIS for DFT
» Approximations for V (force-fields): > Approximations for V. (Exchange-correlation): LDA, PBE, vDW-DF, Hybrid etc.
EAM, EIM, MEAM, AIREBO, REAXFF, COMB, COMB3, TERSOFF, SW etc.

» Goal of JARVIS-DFT:

» Goal of JARVIS-FF: « |dentification of 2D bulk and multi-layer, Solar and Thermoelectric materials
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« Evaluation of classical force-fields and provide easy user-interface, out of thousands of materials from databases e
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* Providing all the input files » Other DFT databases uses constant k-point, energy cut-off and PBE functionals, T S S IO FAAE N W Sl S
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Structural formula: Si2

» Current status:  Providing all the input files Functona: LDA _ _
» 3583 calculations (>19000 sub-calculations) with LAMMPS » Effect of XC on properties Spacegioup d3n Im P lementation of Machine

Calculation type: Bulk

* Version 1: Energetics, convex hull, elastic constants calculation > Link: http://www.ctcms.nist.gov/~knc6/JVASP.html JARVIS ID: JVASP.94 _
» \ersion 2: Addition of visualization of structure, vacancy formation » Current status: (under development phase) R Learnin 9 Tools

energies, surface energies, phonon density of states and phonon 873 calculations (>25000 sub-calculations) with VASP
band structure, visualization of phonons (under development phase)
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g : -4 - ¥ P 2 - P - _ _ > -11,9040 The following shows the X-ray diffraction (XED) pattern and the Radial distribution function (RDF) plots. e O o
and use the data at vour own risk 11.2703 — 113035 ] © (&)
JARVIS ID: JLMP-1 y > > 105l _ 8 . o y
= ) 3 35 40 45 50 55 60 100 : : : : 18 zo) © 9
Download input fil c 11.2704 £ EEE) o 3 ®
ownlead input files =11, | _ | A
113.861.5 61.5 0.0 0.0 -0.0 w W =110 _ 16 = 2
we:p 1 61.5 113.861.5 0.0 -0.0-0.0 o [ Individual explained 'S -05
a—4.039 - . -11.5 80 o
=L 61.5 61.5 113.80.0 -0.0 0.0 ~11.2705 L 14 & el variance
ﬂ='l-ﬂ3ﬁ_ 00 00 00 316-00-00 —, e _12.0 : . (v} 12 L
$-50.000- 00 -00 -00 -0.0316-00 500 550 600 650 700 750 800 %0 10 20 30 40 50 60 S 60
¥=90.000° b 0.0 -0.0 -0.0 -0.0-0.0316 Increment in ENCUT Increment in K point — 10 0 -
- ) [ =3 -
. ® " * L 1 2 3 -1. . . . 1.
Vacancy-formation energy (eV) Electronic structure 0 S 3 o 1.0 05 0.0 0.5 0
| - | | | | = 40 Principal component Principal component 1
_ . . . - . . The following shows the electronic density of states and bandstructure. DFT is generally predicted to underestimate bandgap of materials. T 6
Wacancy formation energies were calculated by deleting the symmterically distinct atoms in the system. In the table, vacancy forming element, Accurate band-gaps are obtained with higher level methods (with high computational requirement) such as HSE, GW. which are under -
its multiplicity, and defect-formation energy are given. The reference element cohesive energies were calculated with the most stable structure progress. Total DOS. Orbital DOS and Element dos buttons are provided for density of states options. Energy is rescaled to make Fermi- L 4
for the element found on materials project database. The defect structures were generated with Pvdu at 0 K. Defect structures were ene‘%‘f'_m o.In Fhe b'"'ﬂdi‘“"m““ = P1°t~_ spin up 15_15 shown with Dlue lines while spin d‘f‘f"l] are shown with red lines. Non-degenerate spin-up "E 20
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Surface energies were calculated for symmterically distinet crystal surfaces obtained with Pymateen. In the table, (hkl) indices and surface L : i : : e ) » . . -] © 4 ] Thermoelectric properties are calculated using BoltzTrap code. Electron and hole mass tensors are given at 300 K. Following plots show the
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B was obtained with Pymatgen The phonon representation were obtained with phonopy. The code for their Infrared (I) or Raman (R) activity is o 2 /'\ coefficient and ZT plots can be compared for three different temperatures available through the buttons given below. Generally very high
not directly implemented in Phonopy. The I. R designations were implemented in JARVIS and will be released in public domain soon. ; —0.1 2 0 Kpoints are needed for obtaining thermoelectric properties. We assume the Kpoints obtained from above convergence were sufficient. _
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