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IF (.NOT. real space) [default] :

init us 1 (called in hinit0) computes a table of radial
Bessel transforms from the atomic betas on the radial grid.

init us 2 (called whenever the betas are needed)
interpolates the table and assembles it with the needed Y Im

IF (real space) :

betapointlist & init realspace vars (called in hinitO) build
atom-centered lists of real space points and spline interpolate
the betas from the atomic radial grid (w the neeeded Y 1m)

Whenever needed integrals and wic updates are performed
only over the points of the above grids

(calbec rs gamma/k, add vuspsir gamma/k, s psir gamma/k)




Ultra Soft PseudoPotentials
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Ultra Soft PseudoPotentials

There are additional terms in the density, in the energy, in the hamiltonian
in the forces, ...
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IF ((NOT. tgr) [default] :

init us 1 (called in hinit0) computes a table of radial
Bessel transforms from the atomic gs on the radial grid.

gvan2 (called whenever a component of the augmentation
charge is needed) interpolates the gs-table and assembles it
with the needed Y Im and alphas

IF (tqr) :

generate qpointlist (called in hinitO) build atom-centered
lists of real space points and spline interpolate the gs from
the atomic radial grid (w the neeeded Y Im and alphas)

Whenever needed integrals and rho updates are performed
only over the points of the above grids
(addusdens r, addusforce r, addusstress r, newq 1)




The betas and gs functions can be computed in reciprocal
space as described above.

Alternatively they can be computed directly in real-space
interpolating from the radial grid to the fft grid.

If the kinetic energy cutoff used is not converged enough
the two procedures ARE NOT the same.

In our experience the G-space treatment has been more
reliable.




NHa2+ molecule
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Real-space implementation of nonlocal pseudopotentials
for first-principles total-energy calculations

R. D. King-Smith,* M. C. Payne, and J. S. Lin
Cavendish Laboratory, Madingley Road, Cambridge CB3 OHE, England
(Received 13 May 1991)
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FIG. 1. (a) and (b) depict the reciprocal-space form of the
I =1 and [ =2 components, respectively, of the projector func-
tions for the separable silicon potential. The solid lines show
the original projectors §;(g) while the dashed curves show the

form of y,(g) derived following the prescription set out in the
text.
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Mask-function real-space implementations of nonlocal pseudopotentials

PHYSICAL REVIEW B, VOLUME 64, 201107(R)

Lin-Wang Wang
NERSC, Lawrence Berkeley National Laboratory, Berkeley, California 94720
(Received 22 August 2001; published 6 November 2001)

A formalism is presented for the real-space implementation of the projector based nonlocal pseudopotentials
in a plane wave density functional theory calculation. A unified mask function is used to truncate the projector
in real space beyond a cutoff radius. About a thousandfold improvement in the accuracy can be achieved by the
use of this mask function. Compared to previous methods, the current method does not need prefitting for each
individual pseudopotential.
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Or just filter out the high frequency components with a
function in reciprocal space that is (effectively) 1 up to

gmax wic and decays to zero between gmax wifc and
3 gqmax wic.
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Ferroelectric instability

PbTiO3 perovskite
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We can filter the high Fourier component of the q
functions and hope for the better.

It is an additional approximation that however will vanish
for ecutrho - infty so it is under control of the user.
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SUMMARY
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