Metoda tésné vazby Pasové struktury
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Pfechodné kovy Pasove struktury

» Porovnani energii struktur fcc, hcp (jen idealni pomér a:c) a becc

» Pro kazdou strukturu se spocita zavislost na objemu bunky a vybere se minimum.
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Figure 4.41 Densities of states for some of the sp (main group) metals, showing the similarity for
many to that expected from the free-electron model. (Adapted from Ref. 288.)
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Figure 4.42 Densities of states for some alloys of the sp (main group) metals. The poorest agreement
with the free-electron parabola is seen for NaAl, where there is the largest difference in Zand hence
electronegativity. (Adapted from Ref. 288.)



diamant, wurtzit, sfalerit Pasové struktury

sfalerit ZnS, diamant, Si wurtzit ZnS




Molekulové orbitaly oktaedru TM-O v perovskitu
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Pasy oktaedru TM-O v perovskitu
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Symetrie a prekryv orbitall oktaedru TM-O v perovskitu

X bod (k,=n/a, k,=k,=0)
d,, d,, = antivazebné
d,, = nevazebné
2 degenerované pasy

M bod (kx=ky=n/a, k,=0)
d,,, — antivazebné

d,,, d,, = mene antivazebné

2 degenerované pasy
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Symetrie a prekryv orbitald oktaedru TM-O v perovskitu
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Pasova struktura ReO;
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Pasova struktura ReO; — srovnani DFT a TB (t2g_p_Re03.tba)
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Snizeni symetrie — naklon oktaedrl

Kubicky perovskit (Pm3m) Orthorombicky perovskit (Pnma)
uhel vazby Mn-O-Mn = 180° uhel vazby Mn-O-Mn < 180°
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Snizeni symetrie — naklon oktaedrd

Kubicky perovskit (Pm3m) Orthorombicky perovskit (Pnma)
uhel vazby Mn-O-Mn = 180° uhel vazby Mn-O-Mn < 180°
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Porovnani 3d a 5d TM
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Pasova struktura — perovskity

 Diagram molekulovych orbitall pro oktaedr

o T(tyg) @ o*(ey) pasy

e Prekryv orbital( a Sitka pasu (ReO; vs. Mn0;2)
e Strukturni deformace (naklon oktaedri)

e lyménna energie (Energie sparovani spin{)

e Pocet d-elektrond
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LaCrO; — Cr-d3 : t,, pas
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LaCrO; — Cr-d3 : kyslikové pasy
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LaCrO; — Cr-d3 : pas La
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LaFeO; — Fe-d>
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LaNiO; — Ni-d’
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LaNiO; — Ni-d” : t,; pas
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LaNiO; — Ni-d’ : e, pas
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LaNiO; — Ni-d” : kyslikoveé pasy
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LaNiO; — Ni-d” : pas La
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ZnS - sfalerit
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ZnS - wurtzit

ZnS - wurtzit
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Trigonalné distortovany oktaedr Krystalové pole

V trigonalné distortovaném oktaedru se t,, orbital dale Stépi na a,; a €',.
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cdcl,

Cddl, 10 L ]
Cd: d19 — trigonalni &t&peni [ “

R3m 0 [be @CCO %

oktaedry spojené hranami

- —Cd
-10 _ —Cl
| | | | |
-6 -4 -2 0 2 4
[ T [
i ——Cd gq ]
S N —— Cd ayq (tyg) ]
I —Cd e'g (t29) ]
0f ‘
-5 h
I | I | I
-7 -6 -5 -4

Energy (eV)

31



Na,CoO, (x=0.9)
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CuCoO, delafosit

j CoOq trigonalné
I!!Eﬁ%!“ deformované
oktaedry

Cu v linearni
koordinaci

hybridizace Co-a,4 a Cu-d,2.
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The band structure of CuCoO, is influenced by the
hybridization between symmetrically related Co-a,, and Cu-d,?
orbitals, which pushes the Co-a,, orbital down below the
Fermi level, so that bands at E; have the Co-e,’ and e
character.

This is in contrast to the band structure of thermoelectric
material Na,CoO,, where the band crossing Fermi level has the
a,, character, in accordance with one-electron levels splitting
in the crystal field of trigonal coordination compressed along
the z-axis.
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Fe;0, DFT
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FesS,

Fe;S,, greigit
spinelova struktura
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