
Spin Composition of Cu 3d pDOS as fn(Hubbard) : c/a = 1.36

U = 0 d-spin-pdos 
Cu1

U = 5 d-spin-pdos 
Cu1
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Non-Magnetic Cubic Rocksalt CuO
-- Electron-Phonon Properties --

• λ ~ 0 6 0 7α2F(ω)
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Conclusions & HomeworkConclusions & Homework
Conclusions

C O i t lli d
Homework

C t li λ• c-rs-CuO is metallic and 
thus a proxy for HTSC 
cuprates.

• e-p λ ~ 0 6 – 0 7

• Compute e-p coupling λ
as f(c/a,U) for t-rs-CuO.

• Compute TN, µ*, BCS 
prefactor then T• e-p λ  0.6 – 0.7 

consistent with TC ~ 20 –
50 K.

• t-rs-CuO becomes a MH-

prefactor, then TC .
• Compute isotope shift.
• Calculate optical & 

transport properties asCTI for c/a >~ 1.3.  
• c/a < 1.3, t-rs-CuO is “self-

doped” metal.
DFT (LDA U)

transport properties as 
f(c/a).

• Investigate larger values 
of a-lattice constant

• DFT (LDA+U) + proxy 
structures a useful 
exploratory tool for nano-
material discovery.

• PAW instead of USPP

material discovery.



DFT & (LDA + U)DFT & (LDA  U)

Implemented in LMTO by Anisimov et al JPCM 2Implemented in LMTO by Anisimov, et al, JPCM 2, 
3973 (1990) 
− Applied to NiO, MnO, FeO, CoO and La2CuO4

Plane-Wave Pseudopotential Implementation by 
Cococcioni and de Gironcoli, PRB 71, 035105 (2005) 

A li d t F O d NiO− Applied to FeO and NiO 
− Download open-source package from 

http://www.pwscf.orgp p g
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