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for the Wrﬂdjgmmiﬂ. {)’Fjde heterostructure with LaAlO; (LAO) thin films grown on SrTi0;
(ST0) substrates, distinct electronic phases have been extensively characterized at the
LAO/STO interface: for LAO films with more than three layers and L.a0 termination fowards
e TiO, interface, a metallic state is formed in the STO Javers next to the interface which
becomes SUPFW‘-}HdUﬂTi“E below a temperature scale of 300 mK [1. 2]. Strikingly, the
wperconducting state coexists with a magnetic state possibly formed in patches of an
mhomogencous interface state. The magnetism appears to be stable up to the room
lemperature but its origin has not been settled. It may be well related to OXygen vacancies
which lead to an orbital reconstruction of nearby Ti-sites and generate a local triplet state [3].

In our work by means of ab-initio calculations within GGA+L/ approach we performed a
systematic variation of the values of the Coulomb parameters applied to the Ti 34 and La 47
oibitals [4]. We put previous suggestions to include a large value for the La 47 states into
perspective in order to shift levels to the higher energy and avoid spurious mixing of La 54
and 4f states. In addition, we identify important cormrelations between the local Coulomb
mteraction within the La 4f shell, the band gap, and the atomic displacements at the interface.

We demonstrated an impact of electron-donor defects (H-adatom, O-vacancy and also H-
#atom+O-vacancy) in different concentration and located in different layers of L*‘:’ and
STO slahs sﬂpamtél}' and in the heterostructure on the structural and c]-:ctrr:rmc. p_fn:-pnerml_‘::._ We
have shown that surface defects (oxygen vacancies and hydrogen adatoms) -»htﬁhthzd _Ef”;l:
level o the higher energy, which leads to a insulator-metal transition in a S'I:I}f} tr:]a 13,; “m? e
LaorsTo heterostructure with three LAO overlayers. ﬂ.’lmm;ﬁ‘ r;tg"iu n-'nr;':lr:au:!;ran;;mhi
tlion from semiconductor to insulator state. We Ml'dmh.?ﬂht 1;"'[1d il-if:_‘ﬁ Wr.: have shown
“#ite heterostructure and reconsider orbital reconstruction © : Tin: I s Lﬂ'H Iﬂx"ﬁ-e" e i
tay senerated complex multiorbital reconstruction ?-,nrmlgly -Pimﬂr:a and formation of a
ition, Moreover. we ohserved a Ti e, orbitals splitting due to Vac :

imens ed i SrTiOs.
Himensional magnetic state not observed in bulk
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