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Excitons in exciting

ҦCalculation from BSE

ҦAnalysis and Visualization



Workflow for BSE Calculations
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The Bethe-Salpeter Equation

Effective two -particle 
Schrödinger equation

Exciton binding 
energies Ὁ Ὁ ὉὫὥὴ

Transition coefficient 
(oscillator strength)

Absorption spectrum



Effective Two-Particle Hamiltonian

diagonal term:

(independent particle)

direct term:

(attractive electron-hole interaction ɀscreened Coulomb potential)

(repulsive term ɀunscreened Coulomb potential)
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Effective BSE Hamiltonian: 
dir
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diageff HHHH gg ++= 2



More on the BSE Hamiltonian

dir

c

x

x

diagBSE HHHH gg ++= 2eff

(single-particle transitions)

Eck - Evk W = - Ů-1 v

(screened Coulomb potential)(bare Coulomb potential)

v

ONLY local field effects Ȱ20!ȱ

ONLY screeningeffectstriplet

ONLY single-particleIP

singlet local-field + screening



BSE in exciting : Input file
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