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Abstract: In-situ ultrasonic measurements on 31, ;Mn1.,Ni, Oz perovskite manganite material£€ 0.0 and
0.02) have been carried out on the samples symttebiy solid state reaction technique. The X—ré#fyadition
patterns show that the samples have single phasebdhedral structure. The temperature dependeasattic
longitudinal and shear velocity measurement ors#tmples was used to reveal the phase transitiqretertore
i.e., Ferro to Para magnetic phase transition temtge (). The ultrasonic measurementsalso confirm that the
Ni doping in La-Sr.Mn1,Ni,Oz perovskites lead to a decrease i The replacement of Mhions by NF*
ions caused the change in the structural paramétersonstitution of Mii and Mr™ ions and makes the AFM
phase stronger in the samples.

Keywords :—Perovskite manganite; Ultrasonic velocity; Phaaadition.

Introduction and Experimental:

The studies on ABOperovskite manganite materials give vital restiiteugh the doping of rare earth
ions or alkaline earth ions at A site [1-2]. THeuege in A site ions leads to the distorted latsitacture and
destroy the uniformity of the distance in Mn-O aend the angle between f#HO-Mn*". It is observed that
the metal-semiconductor transition and FM couplimg very sensitive to these changes [3-4].LaMisCan
antiferromagnetic (AFM) insulator. When doping witlivalent elements it gives rise to rich electrieda
magnetic properties like AFM insulating, FM insitgt, PM insulating and FM metallic [3]. Doping of &
the place of La leads to a change from AFM insntatiround state to FM metallic state due to theeiase in
number of holes due to the conversion of trivaldnt” into tetravalent Mf{ [3]. The double exchange (DE)
interaction gives rise to the ferromagnetism anthitie behavior in this compound [4].
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Much attention has been given to the replacememimfsiteby magnetic and non-magnetic ions to
explore the information about the structural, maignend electric properties. The doping of Ni on
Lag 7;SthaMnOsmagneticmaterials show a change in the*™M»Mn** bond and destroy the DE interaction
causing an increase in the resistivity [5]. Theagbnic measurements of longitudinal and shearcitglare
used to study the phase transition, structure¢éathen to correlatewith the perovskite magnetapprties. The
ultrasonic measurements are used to obtain theepghassitions and correlate the differences betwideM,

FM and PM phase physical properties of these pkitevsianganites [6].

In the present study, the magnetic ion Ni of cosiian x =0 and 0.02 are substituted in the Mn site
the perovskite sample b.i5, sMNnOs. The samples NiO and Ni2 have been prepared ssilig) state reaction
route. In order to confirm the crystalline naturee XRD patterns of the prepared samples were raalaiising
powder X-Ray diffractometer (XPERT PRO PANalytictile Netherland). A fundamental frequency of 5 MHz
is used to measure the longitudinal ultrasonic aiglo(U.) and shear ultrasonic velocity {JJ The
measurements have been carried out in the temperatge from 300 to 400 K at an accuracy GfK[7].

Result and Discussion:

The XRD patterns (shown in Fig.1) of the sample8 &lnd Ni2 confirm the crystalline nature of the
samples and show that the samples have rhombolstdraelure with R3C space groupand have no secgndar
phases. The observed sharp peaks in the XRD patiedicate that they are in close agreement with th
samples of JCPDS file No. 51-0409.The temperatepeddence of Uand UWis shown in Fig. 2. The graphs
shown in these figures have three different regigish were represented in Table 1.
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Fig.1. X-Ray diffraction pattern of Fig.2. Temperature dependence of longituding) (U
NiO and Ni2 samples and shear (&) velocities of Ni0O and Ni2 samples

Table 1 Different temperature regions of NiO and N2 samples

Sample NiO Ni2
Region | 300 -376 300-354
1 376-384 354-362
Anomaly 380 358
1l 384-400 362-400
Transition Width AT) 8 8
Width (AU,) (m/sec) 31 44.5
Width (AUg) (m/sec) 12 23

From Fig.2; it is observed thatland U for the sample NiO region | and Il occur from 3@0376 and
from 384 to 400 respectively. As in any othergatiaterial, the values of Land U decrease monotonically
with an increase in temperature in the regionsd kin However, an anomalous behaviour is obselivethe
region Il that occurs between 376 and 384 for drade NiO.In this region, there is sharp declingetocities
that reach the temperature380 K followed by a shizg up to 384 K. Hence region Il in the Fig.2ofs
considerable importance as it reveals an anomahmlwmviour in the variation in velocities with the
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temperature. The temperatures at which the vel@ityinimum in the anomalous region are 380 andK3%5&
the samples NiO and Ni2 respectively. From theieraghase transition studies [7], it is confirméatt the
minimum temperature at which the anomaly in velod¢dkes place is the Curie temperature) (of the
perovskitesample.

The decrease incghown in Table 1 from 380 to 358 K due to the dgphh is attributed to the
weakening of DE interaction and the ferromagnetisnsuppressed and destroys the ratio of NB+Mn**
bonds. This is ascribed to the increase inAFM awgon pairs Mf- Mn*", Ni**- Mn*, Ni?*-Mn*, Ni*-
Ni**due to the increase in Mincaused by the substitution of“§8-9].The increase in acoustical energylie
to the doping of Ni content in the perovskite saspis confirmed by the observed decrease in uti@so
velocity and an increase in attenuation accordingrthenius relation as reported elsewhere [10g ifitcrease
in transition height due to the doping of Ni corten the perovskite samples indicates that thealine
magnetostriction effect increases. As a result, #pgn-phonon interaction increases with the linear
magnetostrictioneffectwhich in turn reduces the sgh#ransition temperaturec.The increase in width of
transition in velocity with an increase in Ni comteconfirms that an AFM phase is stronger than FiMge
which is due to super exchange interactionpairs [8]
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