Lattice tuning and magnetic frustration in Sr,IrO, and Sr,Ir,O- as
seen by two-magnon Raman scattering
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Experimental motivation:
Two-magnon Raman scattering on iridates

Energy Loss (meV)
‘ .SI[}. . l(l}[} . 1?[} ”2(‘}(} 2?[} ..3[|}[.}. 3?(}

« linear spin wave theory overestimates the 10F~ g’
energy of the two-magnon peak: 2 g < -
S | » {1300
L = 4
: _ _ o~ s 6 = ]
SrZIrO4 : 3J1 4J2 4J3 ~ 200 meV 5 E :
. AT AT _ — 2 4f & 11250
Sr3|r207. 3J-4] —-4] +JC 4]2(‘—221 meV é : &
E 2} ;
1200
: . . 0=
« strong Fano asymmetries: pseudospin-lattice ; s
coupling? é 4 -:
£ 3 18100
5 | 1850
E1F E
ot :

0

M BRI IR BT M S B
500 1000 1500 2000 2500 3000
Raman Shift (cm_l)

J. Kim, et. al., Phys. Rev. Lett. 109 (2012), M. Moretti Sala, et. al., Phys. Rev. B 92, 024405 (2015),
H. Gretarsson, et. al., Phys. Rev. Lett. 116, 136401 (2016)



Experimental motivation: non-guenched lattice dynamics
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Experimental motivation: non-guenched lattice dynamics
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Sr,Ir0O, two-magnon Raman spectra
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Renormalizing exchange interaction constants
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Simple model for the linewidth of the two-magnon Raman feature observed
in high-T', superconductors

W. H. Weber® and G. W. Ford if the higher-order terms are treated within a mean-
field approximation, the same quadratic Hamiltonian re-
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beit with a renormalized value J =nJ for the exchange in-

teraction constant:?2
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Sr,Ir0O, two-magnon Raman spectra

« Spin model
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Sr,Ir0O, two-magnon Raman spectra
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Sr,IrO, two-magnon Raman spectra (strained)
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Srslr,O, two-magnon Raman spectra

Exact Diagonalization, N=16
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Sr,Ir,0-: first VS second neighbor interlayer interaction
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Sr,Ir0O, two-magnon Raman spectra
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Conclusions and outlook

For Sr,IrQ,, the energy of the two-magnon Raman peak is lowered due to
magnon-magnon interaction and quantum fluctuations

One can reproduce the changes in two-magnon Raman peak in strained Sr,IrO,
For Sr;lIr,0-, two-magnon Raman peak position is governed by intrinsic
interplay of the magnetic couplings - understanding interplay of those is a

challenge

Proper estimation of Z_ for models beyond J, Heisenberg is needed
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All you need to know about Sr,IrO,
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Spin-orbit coupling in Ir3*; weak and strong limit

LS vs JJ schemes
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