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Diluted magnetic semiconductor (DMSs) multiferroics offer intriguing possibilities
and potential for spintronic applications due to the incorporation of magnetic
ions in semiconducting lattice [1]. Ferroelectric GeTe based multiferroics propose
striking properties to explore entanglement of magnetic and spin-orbit coupling in
one system [2]. Further studies of these materials establish the basis for Rashba
spin splitting, magnetoresistance, spin-torque manipulation of magnetic domains
and novel quantum phases like topological insulators. In this work, we present
systematic studies of ferroelectric GeTe based Ge1−x−y(SnxMny)Te crystals grown
in the range 0.18 ≤ x ≤ 0.79 and 0.020 ≤ y ≤ 0.086, focused over their magnetic,
magnetotransport and ferroelectric properties. We examined the ferroelectric phase
transition temperature changes with the chemical composition of the samples.
Temperature dependent ac susceptibility measurements were performed to explore
the behavior of magnetic ordering of the chosen compositions. In extensively studied
group IV-VI narrow band gap semiconductors, the Ruderrnan-Kittel-Kasuya-Yosida
indirect-exchange in-teraction is known to mediate ferromagnetism via free carriers,
here we report Ge1−x−y(SnxMny)Te multiferroic and its magnetic exchange interac-
tions. Furthermore, multiferroic structures such as Ge1−x−y(SnxMny)Te present the
possibility to understand the dynamics at the ferroic domain walls which could lead
to atomic scale electronics [3].
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