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INFLUENCE OF A SPIN-ORBIT EXCITON ON THE MAGNETIC
ORDERING IN SrsIrO,
Dikushina E.A.", Avvakumov I.L.

Ural Federal University, Yekaterinburg, Russia
*E-mail: dikushina-lena@rambler.ru

S1,IrO, 1s a 5d transition-metal oxide. Unlike other compounds with similar elec-
tronic structure Sr,IrO4 has the Mott gap — it insulates instead of being metallic. The
Mott gap in Sr,IrO, is explained as splitting of t,,-band into a full quartet and a half-

filled doublet under strong spin-orbital coupling of 5d-electrons [1]. This compound
can be described by effective total angular momentum (or isospin) S-states, which
take into consideration spin-orbit coupling and a large crystal field. Sr,IrO, behaves
like a quasi-2D Heisenberg antiferromagnet with isospin § = 1/2.

Here we use computer simulation to explore excitonic states in Sr,IrO4. Though
the spin-orbit exciton has no charge, its hoppings misalign isospins and change the
magnetic ordering [1,2]. The goal of this study is to model a single charge-neutral ex-
citon motion through antiferromagnetically ordered Sr,IrO, and qualitatively evaluate
changes in system’s characteristics.

In this simulation Sr,IrO, is represented as a finite square lattice with Ir ions on
sites. S = 3/2 is for an excited ion and S = 1/2 isospins correspond to ions with
ground states [1,3]. This modelling includes magnetic interactions and exciton hop-
ping.

Two models are compared — Ising and Heisenberg models — for describing a sin-
gle spin-orbit exciton moving in the antiferromagnetic background.

The Hamiltonian with exciton hopping and anisotropic exchange coupling can be
written as

H =y S SESF + 11 T STS7 — W Zap X7 X;, (1)
where J, J, are exchange coupling constants, S an isospin projection operator, S;,

iT , Xj denote exciton
creation and annihilation operators. The hopping parameter W = 2t2/U is defined
by the intraorbital Coulomb repulsion U and hopping integral t. J, = 0 corresponds
to Ising model, while for Heisenberg model J, = J,.
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S; are raising and lowering operators for isospin projections, X
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To model such a system we use Stochastic Series Expansion (SSE) [4] — one of
quantum Monte-Carlo methods — in which the configuration space consists of the
space of spin vectors and space of operator sequences. The algorithm we obtained
calculates spin structure factors, which show what arrangements of spins are like for
various parameters, and dynamic characteristics of Sr,IrO,4 for both models.

Comparison of qualitative results of these simulations shows which model suits
best for describing propagation of an orbital excitation in Sr,IrO,
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MOJIAPU3AIIMOHHAS TIOMMPABKA B KJIACCUUYECKOM TEOPUH
IHHOTEPH DOHEPI'M BBICTPBIMU 3APS)KEHHBIMN YACTULHAMUA
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THE POLARIZATION CORRECTION TO THE CLASSICAL THEORY OF
ENERGY LOSSES OF FAST CHARGED PARTICLES

Makarova K.A."
Northern (Arctic) Federal University, Arkhangelsk, Russia

Using the apparatus of classical physics, the polarization of the received amendment by
the collision of fast charged particles with atoms of matter

IIpy MpOXOXKAEHNHU 3aPSKEHHBIX YACTHL] YEPE3 BEIIECTBO, B TOM YHCIIE U TBEPIOE,
MIPOUCXOJAT MOTEPU FHEPTUHM 3TOM YACTHUIIBI HA BO30YXKICHHE U MOHHU3AIMIO0 aTOMOB
BelecTBa. B HacTosiee Bpemsi OOIIEPUHITON TEOPUEH 1O TIOTEPSIM DHEPTUU SIBIISI-
ercsi Teopusi bere-brnoxa [1]. B aroit Teopun cyiiecTByeT HECKOJIBKO MOIMPABOK K
dopmyine bere-broxa, onHa nx KoTophIX — nomnpaska bapkaca [2] (monsipuzanmronHas
nomnpaska). B Hactosiee BpeMsi eAMHOM Teopuu 1o pacuéry nonpaBku bapkaca HeT u
CYILIECTBYET MHOXECTBO MNpUOMMKEHHBIX BbIpaXeHU. B mpencraBineHHO#l pabote
HalJileHa MoJsIpU3alMOHHAs MONpaBKa B paMKax kiaccuueckon ¢usuku. Knaccuue-
CKasl TeOpHUs MOTeph dHepruu — Teopust bopa [3], HO B Hell HE PUCYTCTBYET MOJISAPH-
3allMOHHAasl NOIMpaBKa, YTO FOBOPUT O IpyObIX mpubmmkeHusx B teopun bopa. W3-
BECTHO, YTO INOAXOM, NpeaokeHHbId H. bopoM 1o pacy€ry noHM3anMOHHBIX ITOTEPD
sHepruu [3], OCHOBaH Ha BBIJCIICHUU JIByX OONacTed mapametpa yaapa. [lepsas 006-
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