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Polar Surfaces

- Existence of non-neutral or charged planes
in crystal structures
- Rocksalt (111) surfaces: MgO,NiO

Finite slab of charged planes
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AV = 58 Volt per MgO or NiO double layer

IMPOSSIBLE !!
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Finite slab of charged planes
Half-charge terminated
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Potential is determined by the boundary conditions!!

Surface

-facets: pyramids with neutral, e.g. (100) surfaces
-reconstructs: e.g. octopolar at NiO (111)
-attracts charged contaminants: e.g. OH™, I~

-charge redistribution: ionic charge at surface # in bulk
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Model approach

“Qg” cluster: 2 holes in p-orbitals

“Ca,” cluster: 2 electrons in s-orbitals
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FIG. 3: (a) Definition of s-orbitals. (b) molecular orbital with aj, symmetry. (c) one
of donbly degenerate molecular orbitals with e, symmetry. (d) one of triply degenerate

molecular orbitals with ,, symmetry.

La Veatancy <n A
"2




Page 9

Geor ge Sawatzky, University of British Columbia (KITP CEM Conf 11-19-02) Towards a model Hamiltonian for V203

‘S[elqI0 uoue ut STIOH Q) 'S[ENGIO UoNed ul SNOWLDATI (q)
pue s[eiqlo uones ut SNOULOITH () pue sjeyqlo uotue ut STTOH  (8)
(A®) N (A®) N

001 05 00 00} 0 00
e 08 r
e e = ool r- . Cl
. 4l e ceonEa0aoc a Sy , big :
€ CO_ L ¢- ~ ny ]
7 7 - g
i - b 09~ z- = > .l
e u -y
= " F - - g
& | 3
& gr- | 0 b
& | . 4] T
0 > 0'p— m } 1 m
..v,v,‘..or.oié. . M "l oxa«vv o m ' &; z m
= oo @ : e’
M, W,Yv,ﬁxﬂkx«vow L W ..nﬂu 4 \ B3 Big £ Wm
| @ = | © % L (@ (e) M
0p- !
mO—O_:NA— 0] 10] SI)E)S 1SIM0] 934 ], O-:;Q_Q O—Qmukﬂﬁnu—w-u_m
-
SWRISRIP ASIdU7 :SINSAY
.
.oﬂ-:uu.v«u_..u >
st ui wpald @4y (p) puae @y (0) Cd4y () speRegry Rusddog
ST JO SUONPRIS Sif) el W aolys O8]y Aovresea ) e .11 (=)
=TS QOOSTp puodg Adue e () Y1 0} SAanEpE speg o Rurpuog
A.a.q: 2 pue () o ualdxo aygy jo yhoaoo eEnm ay 0y "
s‘:..u ' X 5 ¥okd 1 uﬁ
. s - T A
A | 8 é
L
- ¢
. Id.\. _ W, _ X X
ﬁkﬁﬂwlfb.‘.kvm\,— = \“ a..c..u ) as.u ' ‘
e i
( wcld. odd. _dd “ ‘ f ‘_ < 1 <0
(N~ Tl - Y A | x
: &
z (@ O 7z (®)

s1ojowered Jo uoniuyo(g




Geor ge Sawatzky, University of British Columbia (KITP CEM Conf 11-19-02) Towards a model Hamiltonian for V203

Page 10

ﬂq,t,,,z,-c Eluslers
" <
Aorrha A A
AN e
PN

/‘-or fr-'/o/e[ -

-

Fov gc'nj lel ¢ 2




