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Report:

During the experiment we investigated crystal structures of new high-pressure
multiferroics AsNbFes;Si>014 (A = Ba, Sr) up to 35 GPa by synchrotron single-crystal X-ray
diffraction (SXRD) technique. In the results of structural studies we determined crystal
structures of two high-pressure modifications of BasNbFes;Si,Oi4at 3 and 17 GPa (Fig.1).

Fig.1 The crystal structures of new high-pressure phases BasNbFesSi»O14 in the projection to the plane
ab: (a) P =3-17 GPa (at P = 5.5 GPa a '= b' = 14.46A, ¢ '= 5.14A, sp.gr. P3, V = 930.5(1)A, Z = 3),
(b) P = 17.5-30 GPa (the parameters of the unit cell at P=29.5 GPa:a"=8.733 (1) A, ¢ "=3.688 (1)
A,V =243.64 (7)A3 Z2=1).



The important achievement is the structural explanation of the Neel temperature growth
(almost 3 times) under pressure 17.5 GPa due to the change in the coordination environment
of Fe** cations, formation of additional Fe-O-Fe bonds and consequently a strong increase in
the value of the spin superexchange interactions between Fe* cations.

Single crystal x-ray analysis of SrsNbFes;Si,O;4 revealed monotonic decrease of
structural parameters up to 35 GPa. The difference of high-pressure behavior of two similar
langasites BasNbFesSi,O14 and SrsNbFesSi,O14 will allow us explain nature of multiferroic
properties in the langasite family crystals (Fig.2).
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Fig.2 Volume-pressure dependences for BasNbFesSi>O14 (left) and SrsNbFe3Si>O14 (right)



