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Tuning Curie temperature of La:1xSrsMnQOs.5 films by oxygen defect
induced lattice strain
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Recently, numerous efforts have been given in controlling 320
the magnetic phase transition temperature by external parameters 2 o..--a]*
such as strain, pressure, voltage etc. to escalate researches for the ?,_m’ ' g '“'22
realization of room temperature spintronic devices [1,2]. In this ::m o asn;_
regard, LaixSrxMnOszs (LSMO) has potential for room g . 2en 2
temperature spintronic applications due to its high Curie £ . &
temperature (Tc), high spin polarization, and half metallicity [3]. E o m%
Herein, we investigate the effect of oxygen content on the lattice £ 2« B 1“3
strain and Tc of LSMO thin films on (001) oriented SrTiOs(STO) IR A
220

substrates. 100 200 300 400 500

Pulsed laser deposition (PLD) having an Nd:YAG laser of Oxygen Pressure (mTorr)

a wavelength of 266 nm with an energy of ~40 mJ and a |_repetition Fig. 1: Oxygen pressure dependent
frequency of 10 Hz was used for the growth of LSMO films. The  gutof.plane lattice parameter and
films were grown in varying O, pressures atmosphere from 100 to  Curie temperature of LSMO films.
500 mTorr while maintaining the substrate temperature at 650°C.

In-situ post-annealing of all the films were performed at 850°C for 30 min in an O pressure of 200
Torr. The rate of growth is found to decrease with increasing O, pressure and remains constant
~3.33nm/min above an O, pressure of 300 mTorr. XRD measurements (26/y and ¢-scan) confirm
(001) oriented epitaxial growth of the samples without having any other phases. The out-of-plane
lattice parameters are found to vary from 3.936 to 3.825 A with increasing O pressure from 100 to
500 mTorr. That implies, with increasing O, content, out-of-plane compression and in-plane
expansion occur. Magnetization measurements show that the magnetic easy axis lies in-plane while it
is isotropic in all directions in the in-plane at room temperature. The saturation magnetization (Ms) is
found to increase (=0 to 250 emu/cc) with increasing O, pressure and remains constant above 400
mTorr. Interestingly, the films show in-plane biaxial anisotropy at 100 K. In-plane temperature
dependent magnetization measurement at 100 Oe shows two type of transition temperatures (Tc1) and
(Tco) for all the samples. Fig. 1 represents the variation of lattice parameter and Tc1 with O pressure.
Tco remains almost constant at 355 K for all the films while Tci varies from 230 to 310 K with
increasing O. pressure from 200 mTorr to 500 mTorr, meaning that the Curie temperature can be
enhanced with out-of-plane contraction. These results will pave a way to control the Curie
temperature by oxygen defect induced lattice strain for possible room temperature spintronic
applications.

This work was supported in part by JST CREST Grant Number JPMJCR18J1, JSPS
KAKENHI Grant Numbers JP17H03377, JP18F18353, the Asahi Glass Foundation, and the Kato
foundation for Promotion of Science.

References
[1] Chiba et.al., Nature Mater. 10, 853 (2011)
[2] Pati et.al., Phys. Rev. B 94, 224417 (2016)
[3] Dagotto et.al., Science 309, 257-262(2005)

© 2019%F [CRAYEER 09-129

SEE0EICAYEF AT PMARS BRTRE (2019 LBEKRZF HLIRFv>/IR)

10.1


mailto:pati.satya.prakash@b.mbox.nagoya-u.ac.jp

