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Effect #1: Band lineup
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Effect #2: Polar Fields

-1 41 -1 +1

Electrostatic energy diverges; interface must
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Effect #2: Polar Fields
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LaTiO;-SrTiO,;: Okamoto & Millis
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® Solve dynamical part with DMFT

Everything in DMFT is a Ki

Is there really a




Resonant soft x-ray scattering (RSXS)

One-electron Green’s function: G"(i,i’,t—-t) = <0H:di (t)’diT(t,)]O> ot —t’)
lsm (I, @) = —Im[GR(i,i,a))} where GR(i,i ®) = time transform of GR(i i, t-t')

| rees (K, @) =— Im[GR(k,a))] where GF(k,®) = space-time transform of G?(i-i" t-t’)

What about RSXS? ... Assumptions:
® Only elastic processes

® Core hole does not propagate (local scattering only) |
valence
® Neglect excitonic effects band
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quantitative argument )
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RSXS results
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Okamoto-Millis
Peak
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Count Rate/Flux
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Feedback between Fermi resonance and interface mobility

S. Smadici, PRL, 99, 196404 (2007)




Possible theoretical “postdiction”
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B. R. K. Nanda, °§r La La La La Sr

S- Satpathy, (orbital ordering but not magnetic ordering presented), and
PRB 79 054228 0.04t (both orbital and magnetic orders). The variation in
’ ’ charge distribution for different temperatures is smaller than
(20 09) 5%. We note that very recent x-ray scattering experiments on
manganite superlattice”® indicate a large change in L and K
edge absorption intensities as the temperature is decreased
through the Curie temperature. If the experiments measure
the total interface charge density, they may be in contradic-
tion to our results, but if data are proportional to the near-
Fermi-surface coherent excitations (which grow below Curie
temperature according to our calculation), there may not be a
contradiction.””
The staggered Q, order. Table 1 lists the layer charge
density, the computed SL @, order, and the bulk {J, order at
the given layer charge density of the (4,1) SL for @=0.3 and
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DMFT + Poisson eq.
C. Lin, A. J. Millis, PRB, 78, 184405 (2008)
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Conclusions

LaMnO; and SrMnQ, are insulators, but their
interface is metallic. (like LTO-STO)

Metallic behavior occurs through transfer of
spectral weight from high energy

Ferromagnetic too - interface double-exchange.

Evidence for Okamoto-Millis-like peak.
Theoretical “postdiction” looks promising.




=R
) Magnetic scattering @ MnlL,,, edge

: ¥
T f¢-..-‘
@

Qo

o)

N S

M

—
o
7
s
Qo
=t
o
™
S
=
=
o
c
Q{
fs?
=

Norm. Intensity
o

o)

Mo

[ 1.05+4.55%[0.6xsin 2 +50) +
i + 0,96 cos (g + 500]

45 0 45
y (deg)

640 645 650 655 660
Energy (eV)

M ~S- (&, XE)

I = cos*(6)sin*(y) + sin*(20)cos>())

® Magnetic scattering resembles
mod squared of XMCD

® Moment 50° from Mn-0O
bonds

® Detailed line shape difficult to
disentangle




