
type B

type A

 neglect hopping < 0.1|tmax| 

 + restrict to nearest neighbor in b-c plane 

 

 

two degenerate chains at Fermi energy, tAA=-0.35 eV 

+ two degenerate bands below, tBB=-0.11 eV, eB=-0.45 eV 
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1) Crystal structure [6,7] 

complex el. behavior 
 metal-insulator-trans. @ 24 K 

 

 superconductivity @ < 2 K 

 

 possibly CDW 

 

 highly anisotropic 

Hall STM quasi - 1D 
 real life realization of a 

Tomonaga-Luttinger-liquid? 

 

 DOS(ω =0) ~ Tα, 

(α ≈ 0.6, STM [3]) 

(α ≈ 0.9, ARPES [7,8]) 

 

 1D robust @ T = 300 K 

 

 48-atom unit cell 

 monoclinic P21/m 
• a ≈ 12.8 Å 

• b ≈ 5.5Å 

• c ≈ 9.5Å 

• β = 90.6°, Z = 2 

2) Ab-initio electronic structure 

 Density Functional Theory (DFT) 
 

 Local Density Approximation (LDA) 
 

 all electron, Wien2k, FP-LAPW 

 

 maximally localized Wannier functions 

 Wien2Wannier + Wannier90 

2 half-filled orbitals A, A‘: chains in b 

2 filled orbitals B, B‘: „perpendicular“ 

2160 matrix elements 

 |tmax|=0.35eV: A-A hopping in b dir. 

 long range perpendicular hopping 

 direct A-A‘ processes negligible 

 A-B-A type processes important but 

suppressed due to filling of B 

 robust 1D physics 

 

 

 4 bands close to Fermi energy 
 

 Mo 4d character 
 

 originate from 4 Mo atoms in unit cell 

LDA 

Wannier 
model 

Minimal 
model 

 1D Fermi surface 

 

 vF ≈ 1.105 m/s 

 = bad metal 

 
 

 W ≈ 1.5 eV 
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4) Minimal model 

accurate band structure and DOS, but fully separates 

 estimation of perpendicular processes: 

tAA ≈-0.02 eV 

tAA‘≈-0.005eV 

5) Transport 

6) El. dynamics & correlations 
 ARPES 

 conduction e- on 4 

octahedral Mo sites 

 double zig-zag 

chains along  b axis [6] 
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[1] 

[1,23] 

 low temperature, small scattering γ ≈ 0.05eV  

 minimal model 

pFD: Fermi-Dirac; vv velocity dir. v; A(ω,k): spectral function 

 anisotropy 

via numeric 

solution of  

full Wannier 

model 

[1] 

 

[7] 

[8] 

Calculation performed within  the Local Density 
Approximation (LDA), using Wien2k 

Wannier-like orbitals obtained with a projection 
scheme 

 Theory – adding interactions to Wannier Hamiltonian 

∑ = ∑’(ω, k) 

ad 3) 

ad 2) 

ad 6) 

∑ = ∑(ω) 

DMFT calculation performed with an impurity 
solver (CTQMC algorithm) 

(e)VCA part 

(extended) 
Variational 

Cluster Approach 

OR 

 Cluster Perturbation Theory 

 ED solver = real freq. correlators 

 8 orbitals – 2 unit cells in b dir. 

 + variational principle:  

Self Energy Functional Appraoch 

 short range correlations 

= a non-local self-energy ∑ 

 moderate on-site interaction U ~ 1 eV appropriate 
 

 off-diagonal Coulomb terms less important 
 

 hybridization mechanism A-B bands  

 obtained ab-initio, general purpose, unbiased model 

for electronic properties of Li0.9Mo6O17  
 

 2 large half-filled orbitals (A) = chains in b dir. 
 

 2 large filled orbitals (B) perpendicular 
 

 1D physics stable: indirect hopping A-A’ via filled B 
 

 highly anisotropic transport char. reprod. exp. trend 
 

 moderate on-site U appropriate 
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