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A CHALLENGE FOR MODERN EIGENVALUE METHODS
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FiG. 5.1. Chebyshev polynomial pao(z) with x1 = 1 and z2 = 10.

Chebyshev-type polynomial, D.
Sorensen and C. Sun, private
communications.
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Large Scale Anderson Diagonalization

Outer iteration: Jacobi-Davidson (JD)
Inner iteration: ILUPack™ to solve shift-and-invert problem

»>

s of iterations to solve HW = W

iterative methods use H"Wy — E”_ W ., 1999 30 days
Krylov sequence W, ., = HV, = H>¥,_; = . .. 2006 3 days
shift-and-invert approach H — 1/(H — Ep) to target Ey region

rewrite as (H — Ep)W 1 = WV, aka sys. lin. equations 6 hrs
fast iterative SLE solver ILUPack and tricks 40 min
JD is ok with approximate states W, 20 min
tinkering with ILUPack and jdbsym interface 12 min
use new package JADAMILU 10 min

N = [3 = 3503 = 42.875.000 in 2006!
Schenk et al., SIAM Reviews 50, 91-112 (2008)

Fig. 2 Plot of the electronic eigenstate at the metal-insulator transition with A =0, w = 16.5, and
N = 350%. The boz-and-color scheme is as in Figure 1. Note how the state extends nearly
everywhere while at the same time exhibiting certain localized regions of higher |x;|? values.
The eigenstate has been constructed using ILUPACK-based Jacobi-Davidson. See section 9
for details.
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