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m IT-NCSM + Lanczos strength functions

e conceptually simple and efficient method for calculation of
strength distributions

e validate strength distributions from approximate approaches
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Strength Functions from Simple Lanczos Algorithm

E aim: S(E):ZI(\UfIOIWi)|25(E—Ef)
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m simple Lanczos algorithm:

e start from normalized
pivot vector |Z1)

e construct tridiagonal
matrix T iteratively via
basis transformation of
Hamilton matrix

e diagonalize T
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Strength Functions from Simple Lanczos Algorithm

E aim: S(E):ZI(\UfIOIWi)|25(E—Ef)
F

m simple Lanczos algorithm: = matrix U(T — diag(gj)):
e start from normalized
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basis transformation of
Hamilton matrix
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Strength Functions from Simple Lanczos Algorithm

E aim: S(E):ZI(\IJfIOIWi)|25(E—Ef)
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m simple Lanczos algorithm: = matrix U(T — diag(gj)):
e start from normalized
pivot vector |X1) V1) [W2) - [Wm)
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basis transformation of
Hamilton matrix

|Z2) | U1 Uz
e diagonalize T
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Strength Functions from Simple Lanczos Algorithm

E aim: S(E):ZI(\UfIOIW:‘)|25(E—Ef)
F

m simple Lanczos algorithm: = matrix U(T — diag(gj)):
e start from normalized
pivot vector |X1) V1) [W2) - [Wm)
e construct tridiagonal 1) [U11 U2 -+ Uim

matrix T iteratively via
basis transformation of
Hamilton matrix

[Z2) | U211 Uz2

e diagonalize T 1=m) | Um1 Um2 - Umm
m Uy ;= (X1]¥)) is overlap of pivot vector with eigenstate of T
m choose special pivot: |X1) = JLEOI\IJ,-) , §=(v;ofo|v;)

m fast converging approximation of S(E) with number of iterations
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Effects of Finite-Precision Arithmetics
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Effects of Finite-Precision Arithmetics

B(I1SQ) [e2fm?]

]

H

w

N

" T T T FUll RO m reorthogonalization
— Fu ;
0] e No RO of Lanczos basis
| NN-only ] would render
hQ =20MeV method impractical
Nmax = 4
L J/ 29
0 20 40 60 80

E [MeV]

Christina Stumpf - 2 March 2017 - 4




Effects of Finite-Precision Arithmetics
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Convergence Benchmark for 120
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m negligible effect of
importance
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m very fast
convergence w.r.t.
Lanczos basis size
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