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Wavefunction in QMC (V)

: _ 1 Nyc HU| f s 1
Frequent evalulation (Er) = 5 —> ;2 5 | 5_ s statistical error (o) o TN

Orbital basis representation: plane waves

(single adjustable paramter, orthogonality) Npw o Natoms
Approximation methods: plane waves — polynomials | Ny, / eval. < Npw

Three types:
Lagrange polynomial interpolation
Piecewise-polynomial (pp-)spline interpolation
Basis (B-)spline approximation

Features:
Increase speed
Keep plane wave accuracy
Use more memory

Three approximation methods equally accurate and faster
B-splines win in memory use
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Three Methods of Approximation - Lagrange, pp- & B-splines
Lagrange polynomial interpolation
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Piecewise-polynomial (pp-)splme interpolation
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Basis (B-)spline approx1mat10n
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All polynomials third degree. =~ Cubic splines continuous up to second derivatives.



Accuracy of Approximation Methods in QMC Three Methods Good
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Tested in: Si diamond, SiO2 stlshov1te bece Ti

Methods of comparable accuracy




Speed of Approximation Methods in QMC - Three Methods Good
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Tested on: Itanium and Pentium platforms in serial and parallel

Methods of comparable speed
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Storage of Approximation Methods in QMC - B-splines Better
fixed N_ . /volume fixed N =16
grid atom
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B-splines require less storage (memory)




Conclusions

. All methods equally accurate to plane wave value

. All methods equally faster than plane waves
. B-splines win in memory (3 pp-splines and # Lagrange)

fix Ngri 4/ volume, change N_
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B-splines are better choice for faster QMC




Lagrange Polynomial Interpolation

Derivatives possibly discontinuous
= Interpolate gradient & Laplacian separately

Store 5 values per grid point (¢pw, Vérw, Viopw)
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Piecewise-Polynomial Spline Interpolation

First and second derivatives continuous .
= (Calculate gradient & Laplacian from spline

Stores 8 points per grid point (0!, 02, ..
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Basis Spline Approximation

First and second derivatives continuous .
= (Calculate gradient & Laplacian from spline

Stores 1 points per grid point (a)
Does not go through ¢pw at grid points
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Accuracy of Approximation Methods in QMC - bcc Ti
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Accuracy of Approximation Methods in QMC - stishovite Si02
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Accuracy of Approximation Methods in QMC - diamond Si k-points
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Accuracy of Approximation Methods in QMC - diamond Si k-points

Natom = 8
150 ! I:FJf; | |'_ N
AE 11(5)8_ . B-gplines

O- + :E%:E-E—E'EEE-E
(n;eV/ 50t Lagrange natural
a Om)—lOOE polynom|als Spaiing

-150 I B N
100: : -splines
AE 50F T PP-Sp Plane
(MeV/ o0 Lagranbe | e
atom) . ey omlals
100-  B- s;fﬂﬂ%

053 s 6

|\Igrid / A



Accuracy of Approximation Methods in QMC - diamond Si supercells

VMC
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Accuracy of Approximation Methods in QMC - diamond Si supercells
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