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Orbital subsystem model
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Symmeirized e -distorfions and

orbital structures
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Magnetic subsystem model
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Orbitally-dependent exchange
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Parameters of interactions

ompound Parameters, meV

a,,Ca,.MnO, J;9¢=1.0, J,0¢1=2.2, J,9¢2= 9.1,
(@=57/3) J3b=] 3, J]b=2.4
D=0.15, E=0.15
J,06=1.0, J,061=2.6, J,0c2= 9.7,
Jp=1.3, J,b=1.4

D=0.08, E=+0.17

J30|C:'| .2, JQOC']:3.4, JQOC'Q: —9.0,
J,p=1.3, J,b=1.3
D=0.14, E=£0.15




Orbital dependence
of superxchange interaction and exchange

energy
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ide arrows show the orbital mixture angles of the experimental structures
daelli P.G. et al. PRB 59,14440 (1999), M. Pissas et al. PRB 72, 064426 (2005), S. Grenier et al. PRB 75 085101 (2007)]

gnetic structures of types 1 and 2 are complicated. They are drawn in slide 9.



MO g N eTIC STI’U CTU I’eS (hext pane —opposite directions)
Compound 2 - k.={0,0,1/2}
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Magnetic structure:
comments

The main differences between I and 2 magnetic structures are:

1. the propagation wave vector of magnetic structure in ¢ direction
» k=0 for 1 structure;
» k_={0, 0, 2} for2 structure;

2. the AFM frustrated bonds (Mn3* §;=2, Mn** §, =)

ac,l,S1
» Mn3* —Mn#* for I structure (]ac,S.SZ < 1);
ac,l,S1
» Mpf“t —Mn4+  for 2 structure (]ac»3-52 > 1);
The regions of ® are (approximately, due to orbital part only):
1. —1t/3, dn/3-2n for 1 structure;
2. /n/3-0.69%, 1.31n-5n/3 for 2 structure;
3./ 0.69n-1.31xn for G structure.

There are lots of non-collinear structures in 2 orbital-mixing-angles region, a
choice could be made using single-ion anisotropy (SIA) with tilting account.

For x=3/4, 4/5 account of SIA is insufficient

The magnetic structure is divided into two parts (along c-axis)— JT stripes of FM trimers
and Mn#* stripes

The direction of magnetic moments in JT stripes is determined by SIA&tilting (L variant)

The direction of magnetic moments in Mn#* stripes is not completely determined in
resented model (a, b or ¢)



Magnefic structure: La, ,Ca,,sMNO4

An3y
Mn**

Mn* p/

vIn®”

.\.‘p )] -p .\.P

ompdring with experiments

(Radaelli, PRB59 14440, Ferndndez-Diaz, PRB59 1277(1999)) .

 Wave vector of MS

« Magnetic trimers, angle between trimers 80°
(56° -Radaelli, 80°- Fernandez-Diaz)




Conclusions

» Model describes various magnetic structures of
JT insulating manganites

» Magnetic subsystem is dependent upon orbital
one

®» Orbital dependence afford to describe both
eneral ordering and non-collinear
components of magnetic structure

The main feature of magnetic structure: FM
trimers with Mn4* - Mn** planar bond frustration

» NO C-sftructure
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