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QUANTUM DYNAMICS IN QUANTUM DYNAMICS IN 
WIGNER REPRESENTATIONWIGNER REPRESENTATION
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Density matrix: 

Wigner
 

function: 

Evolution equation: 

Classical limit ħ→ 0: 
Characteristics (Hamilton equations): 

Quasi-distribution function in phase space for the quantum case
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SOLUTION OF WIGNER SOLUTION OF WIGNER 
EQUATIONEQUATION
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Dynamical trajectories: 
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Temporal momentumTemporal momentum--momentum momentum 
correlation functions and correlation functions and 
electroconductivityelectroconductivity
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Temporal momentumTemporal momentum--momentum momentum 
correlation functions and correlation functions and 
electroconductivityelectroconductivity
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Temporal momentumTemporal momentum--momentum momentum 
correlation functions and correlation functions and 
electrical conductivityelectrical conductivity
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DFT-MD CONDUCTIVITY CALCULATION
Kubo-Greenwood formula:

Mazevet et al. 
PRE 71, 016409 (2005)
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CONCLUSIONSCONCLUSIONS

Kubo formula leads to two computational Kubo formula leads to two computational 
approachesapproaches
OneOne--electron approach requires less temporal steps electron approach requires less temporal steps 
and gives better results especially at low and gives better results especially at low 
frequenciesfrequencies
MomentumMomentum--momentum approach is more general, momentum approach is more general, 
but requires more temporal stepsbut requires more temporal steps
WignerWigner quantum dynamics calculations for electrical quantum dynamics calculations for electrical 
conductivity give good agreement with other conductivity give good agreement with other 
theories for ideal plasma; for nontheories for ideal plasma; for non--ideal plasma ideal plasma 
distinctions can be significantdistinctions can be significant
Comparison with QMD and DFTComparison with QMD and DFT--MD data is plannedMD data is planned
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