Author’s Accepted Manuscript

JOURNAL OF

SoLID STATE
CHEMISTR

1DIS

Synthesis, crystal structure and physical properties
of europium — manganese fluoride pnictides,
EuMnPnF (Pn =P, As, Sb)

L.V. Plokhikh, D.O. Charkin, V.Yu. Verchenko,
A.N. Kuznetsov, A.A. Tsirlin, S.M. Kazakov, A.V.
Shevelkov

lllllllllllllll

wwwwwwwwwwwwwwwwwww

www.elsevier.convlocate/yjssc

PII: S0022-4596(17)30491-7
DOI: https://doi.org/10.1016/].jssc.2017.12.004
Reference: YJSSC20046

To appear in:  Journal of Solid State Chemistry

Received date: 1 September 2017
Revised date: 27 November 2017
Accepted date: 4 December 2017

Cite this article as: I.V. Plokhikh, D.O. Charkin, V.Yu. Verchenko, A.N.

Kuznetsov, A.A. Tsirlin, S.M. Kazakov and A.V. Shevelkov, Synthesis, crystal
structure and physical properties of europium — manganese fluoride pnictides,
EuMnPnF (Pn = P, As, Sb), Journal of Solid State Chemistry,
https://doi.org/10.1016/j.jss¢.2017.12.004

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/yjssc
https://doi.org/10.1016/j.jssc.2017.12.004
https://doi.org/10.1016/j.jssc.2017.12.004

Synthesis, crystal structure and physical properties of europium — manganese
fluoride pnictides, EuMnPnF (Pn = P, As, Sh)

1.V. Plokhikh,? D.O. Charkin,! V.Yu. Verchenko,'® A.N. Kuznetsov,>* A.A. Tsirlin,®> S.M.
Kazakov! and A.V. Shevelkov!

'Department of Chemistry, Lomonosov Moscow State University, 119991 Moscow, Russia
2Univeristy of Regensburg, 93053 Regensburg, Germany
3National Institute of Chemical Physics and Biophysics, 12618 Tallinn, Estonia
*N.S. Kurnakov Institute of General and Inorganic Chemistry RAS, 119991 Moscow, Russia

>Experimental Physics VI, Center for Correlations and Magnetism, Institute of Physics,

University of Augsburg, 86135 Augsburg, Germany

The quaternary compounds EuMnPnF (Pn = P, As, Sb) have been prepared via solid state
route at 1173K, and their crystal and electronic structures as well as magnetic and transport
properties have been elucidated. These compounds belong to the widespread LaAgSO structure
type and crystallize in tetragonal (P4/nmm) unit cells with a = 4.0292(1) A, ¢ = 8.9505(2) A for
EuMNPF, a = 4.1227(1) A, ¢ = 9.0846(2) A for EUMNASF, and a = 4.3120(1) A, ¢ = 9.4356(2) A
for EUMNSbF. At low temperatures, the magnetic response is dominated by Eu®*. Contrary to
previous reports, we do not observe any magnetic transitions in EuMnPF down to 2 K, whereas
its arsenide and antimonide analogs exhibit Eu®* ordering around 3 K. According to the electrical
resistivity measurements and density-functional calculations, all three compounds are narrow-

gap semiconductors.
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Introduction

The quaternary equiatomic LaAgSO structure type [1] (fig. 1) along with its “twin”
ZrSiCuAs arrangement [2 - 4] is rapidly developing and comprises over 200 representatives
involving about 40 chemical elements. Its individual members exhibit intriguing functional
properties [5 - 10], whereas chemical diversity opens broad perspectives for further materials

design [11 - 13]. The LaAgSO structure can be considered as alternation of anti-isostructural
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