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Overview (lots o

pl‘OblemS

0 convolution
S in ABINIT: metallic occupations
momentum projection

. The straightforward theory

. Extension of cut3d

. Pseudopotential testing project



Re-smearing schen
Two uses for smearin

energy (Mermin)

7 Bich dep ends only on

ctronic temperature T

. For fermions statistical mechanics gives the Fermi-Dirac
fand S

. Recent work on variable occupation numbers to validate
HKS extension



Re-smearing schem

Two uses for smearing

mi surface is not well sampled:

near the Fermi surface representative 1mn
nergy but

5 Occupation is 1 or 0

. Artificial smearing with gaussian-type occupation

. Problems in MD (crossings)



Re-smearing SChgﬁz e

TWO Uscs fOI’ SINC arln ;;;;;:"'""""""'

rgence in kpoints for large smearing

if the band 1s flat, o=infinity and nkpt=1



The probler

- kpoints at 2000 K

more k-points are needed

. T related details, or



Combine the two:

finite T with faster cor

ation useful for kpoint

k-points are needed

. Re-smear the occupation to accelerate
- convergence hence:

. Convolute the smearings
. Verstracte & Gonze PRB 46 035111






What dOCS the OCCup atiOn 1 OOk
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Occupation functions i

tsmear + tphysel

‘ the rest of ABINIT with
‘ occ function f and entropy function S
7 fermi energy

BT pass: convolute deltas, obtain total f & S

. Smearing scheme transparent for rest of code.



Projection on angular ey

1] 7 states:

—

' (F > Rat )

gk (?)>

te in reciprocal space
1D inte gral over r: exp(ikr) gives Bessel fct

. Sum over all G vectors



S E ‘ and Michel Cote added
//I;,,;;;,,;::::iiii?5""""" FK files to cut3d (wffile.f)

1D real space integration

j ect state in reciprocal space

. 3) output proportions of s,p,d, for each atom
. Local change to wffile.f, encapsulated code

. Quick because wfk treated in reciprocal space



An application

because XaViel‘ S ald no a ppl

armchair NT 1 centered
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do entials
‘ transferability problems
of different

.8 i??‘f; (HGH, TM flavors)

. XC functionals PBE, PW..

. Codes? SIESTA, VASP, or vs. Gaussian




Pseudopotential te St

"""?;ff::::::::::::::ii?;ﬁ ecut, exp ected acell for bulk, trans ferability
quality...

. Oh, and the users may like 1t too



P > eudop O tenti al te Stl ne
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en done so far:

. Testing them 1n simple systematic ways (needs more
work)

. Q: how much of this is useful if we have PAW?



