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GPAW: DFT and beyond within the projector-augmented wave method
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GPAW is a density-functional theory (DFT) Python code based on the projector-augmented wave (PAVW) method and the atomic simulation environment (ASE).

The wave functions can be described with:

¢ Plane-waves (pw)

« Real-space uniform grids, multigrid methods and the finite-difference approximation (fd)

 Atom-centered basis-functions (lcao)

>>> # H2-molecule example:
>>> import numpy as np

>>> from ase import Atoms

>>> from gpaw import GPAW, PW

>>> h2 = Atoms('H2', [(@, @, @), (0, 0, 0.74)])

>>> h2.center(vacuum=2.5)
>>> h2.cell
cell([5.8, 5.8, 5.74])
>>> h2.positions
array([[2.5 ; 2.5 ;. 2:5 ],
[2.5, 2.5, 3.24]11)
>>> h2.calc = GPAW(xc='PBE',
mode=PW(308),
- txt='h2.txt")
>>> energy = h2.get_potential_energy()
>>> print(f'Energy: {energy:.3f} eVv')
Energy: -6.631 eV
>>> forces = h2.get_forces()
>>> forces.shape
(2, 3)

>>> print(f'Force: {forces[®, 2]:.3T} eV/A')

Force: -0.639 eV/A
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Contact

MGGA calculations using fix_density and/or diagonalize full hamiltonian should be rerun with these fixes.

¢ The stress tensor was implemented for MGGA functionals, and parallelization of MGGAs for large systems was improved.
« Local orbitals added in LCAO mode to construct effective tight-binding Hamiltonians: Local Orbitals, Local Orbitals.

+ Missing factor of 27 now included in RPA shift current: gpaw.nlopt.shift.get_shift() .

s Updated RPA-energy tutorial: Example 2: Adsorption of graphene on metal surfaces.

e New tutorial: ab initio molecular dynamics (DFT/MD).

ve tolerance for force convergence. This IS geometry optimizations to adaptively converge forces. See Custom convergence criteria.

Experimental support for PW-mode calculations using a GPU: GPU

On cify the total energy convergen itos eV instead of €V / valence electron: convergence={'energy': Energy(tol=..., relative=False)} .

See the gpaw.convergence_criteria.Energy class.

* The PW-mode now includes an interpolation flag. See gpaw.wavefunctions.pw.Pw for details.

* The LCAO implementation of direct optimization for variational calculations of excited electronic states now includes constrained optimization useful for
challenging charge transfer excited states.

e The direct optimization generalized mode following method (DO-GMF) for variational calculations of excited electronic states was added.

¢ Updated electron-phonon coupling and Raman implementations and documentation. See Electron-Phonon Coupling Theory and Raman spectroscopy for

extended systems|

© Warning

Bugs in previous versions could have led to wrong relative intensities. Please regenerate the Raman tensor.
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DFT Calls

CpaBHeHMe KOJTMYeCTBO 111aroB ONTUMU3ALIMU T€OMEeTPHHU /IS
KBaHTOBO-XMMHUUYECKOro nakera VASP ¥ HeMpOHHOM CeTu
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Propylene/FCC(111)
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DFT calls
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s NN AL
mmm VASP QN

AuPd FCC(111)

CO/AuPd Icosahedron

118.89

Acrolein/AgPd FCC(111)
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