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Cull-p-hydroquinonate coordination polymer TK91: Coupled dimer-based systems
COUpled dimer'based SyStem Organic tolane brldged biradical (MEAM 154 and variations) BaCuSi,O4 /4,/acd
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Methods

- Determination of exchange couplings via ab initio DFT  ab initio density functional theory with various basis sets as implemented in
- Inclusion of correlations opens gap at Ex: Mott insulator WIEN2k, ELK, FLEUR, FPLO, VASP, QUANTUM ESPRESSO and GPAW
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H. O. Jeschke, F. Salvat-Pujol, R. Valenti, Phys. Rev. B 88, 075106 (2013).

Prediction of a strongly correlated Dirac metal

())
,le, kL iw)=(@w— 1) Oy — €y
__4

_ T
 DFT + many-body methods Gm(k’ zw) N [PGP ]m
. . . ( Update density matrix -
* Exotic behavior by doping charge-selfconsistency )
Herbertsmithite . affactive local
. » Change filling n = 1to n = 3: o (i) = (04 12) S — €= T i) I Impurity problem
R .". X Replace Zn** by Ga’* Interacting lattice n GO(iw), U, J
‘r. .v. .‘ o « GaCus(OH)4Cl, Greensfunction with
¢ BIRENG I "‘“ correlatlons E Impurity Solver
" ‘WWW' ,- 1
a Projection to Q ¢
* Dirac points at the Fermi surface Bloch basis
‘ | imp imp
*H = Zz J Z tZJCz oCj.o T p Zz N C; JC@ ot U Zz Toi AT | + % Z<i,j> ZU,U' N, oTj,00 | | G ( ) Z (ZCU)

 Possible instabilities to charge order, ferromagnetism, f-wave superconductivity —
dynamical cluster approximation, functional RG * finite pressure structure prediction using the strain tensor
(M. Tomi¢ et al. Phys. Rev. B 85, 094105 (2012), S.A.J. Kimber et al. PNAS 111, 5106 (2014))

» crystal structure prediction with genetic algorithms (USPEX)
(A.R. Organov et al. J. Chem. Phys. 124, 244704 (2006)).

 functionals: LDA, GGA, LDA+U, HSE. Van der Waals corrections

» phonons/lattice stability/finite temperature: Born-Oppenheimer Molecular
Dynamics
(K. Muthukumar et al. J. Chem. Phys. 140, 184706 (2014).

* polarization/multiferroic properties: Berry phase formalism in DFT + effective

Q

= =
o a1
— T T T T T T

(&)
—

DOS (states/eV/formula unit)

o

ImZ(iw,) (eV)

S mews T model calculations. R.D. King-Smith, D. Vanderbilt, Phys. Rev. B 47, 1651 (1993)
e | * many-body approaches: exact diagonalization, variational Monte Carlo, DMFT
. 1. Mazin, H. O. Jeschke, F. Lechermann, H. Lee, M. Fink, R. Thomale, R. Valenti, Nature and fluctuation exchange theory.
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