Unusually strong antiferromagnetic superexchange it AgF ; perovskite

Superconductivity (SC) is an ability of a solid ¢conduct electric current without any measurable
resistance. High temperature SC (at temperatureseding —196C i.e. boiling temperature of Nl is
limited to oxocuprate (Cu-O) materials. These coomuls are layered (two-dimensional) materials
containing copper and oxygen, and showing dist[@O,] planes in their crystal structure. To
achieve SC these Cu(ll) materials must be chergicddiped to induce partial Cu(lll) or Cu(l)
oxidation state. The values of the critical supadtiecting temperature €J for oxocuprates reach up to
—109°C and thus approach those of the inexpensive @rgagoling baths (-7&). However, the value
of T¢ has not been improved for the last 16 years despibrmously intense research worldwide.

It is generally believed that very strong antifenagnetic (AFM)

interactions present in copper(ll) oxides give tigdarge enhancemen _{(AFM) ImeV
of the Tc values, and dramatic frustration of 2D AFM ordgris 900 1
achieved already at modest doping levels. The salole magnetic SrZCu(II)O3
superexchange constants, J, which measure thegttref magnetic
interactions for undoped oxocuprates(ll), reachO-freV for SgCuQOs

(a record-holding one-dimensional oxocuprate, Fedrand usually fall
close to —100 to —150 meV for two-dimensional oxwetes. However,
no other materials with equally strong AFM interacs have been 1 _
known to date. 100

In their research report Dr Dominil
Kurzydtowski and Prof. Wojciech
Grochala from the University of

Warsaw (Poland) joined by thei

colleagues from Slovenia (Dr Zora

Mazej, Dr Zvonko Jagli¢) and 0+

Ei?i?(l:l;]rl?k)(me- gg;%filsgﬁg. 1. Ranking of the AFM superexcha
constants, J (listed as negative of J)

crystgl_ structure, pha?‘various families of chemical compour

transition and magneticoyocuprates(i1) represented by SBu(il)Os,

properties of  twoa 1D material which exhibits record value

polymorphic  forms  of 190 meV, followed bftuoroargentates(1)

KAg(Il)F3 (Figure 2). as exemplified bylD KAg(Il)Fwith its J o

This compound belong<97 meV, and leaving all other families

to a larger family of compounds behind (with J o#l6- meV o

compounds known adess negative).

fluoroargentates(ll). The
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red balls. The 1D infinite (AgT polymorphs show unugually strong AFM orderlng_vv.l‘lh/alue of

chains propagate along vertic —97 meV for the high-temperature form. This valuanks

direction giving ri® to strong 11 fluoroargentates second only to oxocuprates(ll)weicer, strong

magnetic superexchange. AFM superexchange in KAgfholds only in one direction, where the

infinite (AgF") chains propagate.

The challenge now remains to prepare a 2D fluomdede(ll) material with equally large AFM
superexchange constants and achieve chemical dupgenerate superconductivity.

The article “Unusually strong 1D antiferromagnetic superexchange in perovskite KAgFs” will be published in
Chemical Communications.



