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Motivation

 strength distributions 

→ provide information about nucleus 

→ are accessible in experiments

 conventional approximate methods as RPA are used for 
description of collective excitations

 combination of (IT-)NCSM and Lanczos strength functions

 

→ arbitrary nuclei up to sd-shell from low-lying excitations to 
giant-resonance region
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Lanczos Strength Functions

 idea: construct basis in which Hamilton matrix is tridiagonal

→ diagonalize T: fast-converging approximations of EV of H 

 starting point: pivot state

 simple Lanczos algorithm (m iterations)

→ EV as superposition of Lanczos vectors

 reduced transition matrix element given by

 discrete strength distribution 
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Lanczos Strength Functions

 strength distributions converge fast 
w.r.t. size of Lanczos basis

C. Stumpf, T. Wolfgruber, R. Roth, arXiv:1709.06840
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Lanczos Strength Functions

 strength distributions converge fast 
w.r.t. size of Lanczos basis

 same limitations as NCSM

 use simple Lanczos algorithm

→ store only three Lanczos vectors

 description of fine structure and 
fragmentation

C. Stumpf, T. Wolfgruber, R. Roth, arXiv:1709.06840
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Oxygen Isotopes

 positions of resonances of NCSM compatible with RPA
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Oxygen Isotopes

 positions of resonances of NCSM compatible with RPA
 SRPA shifts strength to lower energies
 NCSM strength: more fragmentation and fine structure
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Oxygen Isotopes
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Thank you for your attention!

 Thanks to my group and collaborators

S. Alexa, M. Deuker, T. Hüther, P. Käse, 

M. Knöll, T. Mongelli, J. Müller, R. Roth, 

C. Stumpf, K. Vobig, T. Wolfgruber 

COMPUTING TIME
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