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ABSTRACT

Ni;-xMny alloys have been extensively investigated so far, mainly because of their unusual
physical properties [1]. Most obvious and common behavior of Nij.xMny alloy is the
sequence of magnetic phase transitions from paramagnetic at higher temperature, to
ferromagnetic-like at intermediate temperatures and spin-glass-like properties with
decreasing temperature. These behaviors are believed to originate from the competing
interactions between ferromagnetic Ni-Ni, Ni-Mn and antiferromagnetic Mn-Mn pairs.
Some similar work has been shown that the magnetic states and the electrical properties
are significantly changed, especially at low temperatures, by the addition of a few atomic
per cent of nonmagnetic Ti impurities to NiMn alloy. Magnetic measurements have been
carried out for both Ni;2Mny7Ti; and Ni;aMnysTis sample by using vibrating sample
magnetometer (VSM).
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Figure 1. M-H curves for different Figure 2. M-T curve of Ni;2Mn,5Tis with
temperatures for Niz;pMnysTis. applied field of 100 Oe.

As can be seen from Fig.1, the value of magnetization sharply increases with the external
magnetic field strength at low field region and, however, it can not reach a saturation state
yet in the presence of a relatively strong magnetic field of even 5 kOe. The high field side
of the curves are almost lineer with the external field. The measured value of saturation
magnetization decreases with increasing temperature as well. The non-saturated
magnetization suggests the existence of strong antiferromagnetic inter-cluster interactions
mixed with ferromagnetic interactions inside the clusters [2,3,4]. By increasing the applied
field, the ferromagnetic part tends to saturate, whereas the antiferromagnetic part
increases linearly.

Fig. 2 displays the M-T curves of the sample at the applied field of 100 Oe, respectively. It
is found that for the ZFC curve start to increase at critical temperature of 90 K showing a
phase transition. Then with decreasing temperature, exhibits a maximum at around 16K
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and start to decrease below this temperature. The decrease in magnetization below this

temperature may indicate that there are strong antiferromagnetic inter-cluster interactions
between the particles [2,4,5].

Keywords

Magnetic phase, exchange bias, inter-cluster interactions, spin glass, ferromagnetic,
superparamagnetic, paramagnetic.
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OZET

Ni;.xMny alasimlan siradisi fiziksel 6zelliklerinden dolayi, bugine kadar yaygin bir sekilde
incelenmistir. Ni;xMny alasimin en bariz ve yaygin davranisi yuksek sicaklikta
paramanyetik, orta sicakliklarda ferromanyetik ve sicakhk disust ile birlikte spin cami
Ozellilerini gostermesidir. Bu davranislar ferromanyetik Ni-Ni, Ni-Mn ve antiferromanyetik
Mn-Mn ciftleri arasindaki rekabet etkilesimlerden kaynaklandigi disindlmektedir. Buna
benzer bir calismada, 6zellikle dusuk sicakliklarda NiMn alasimina manyetik olmayan Ti
safsizlikhk atomlarindan cok az miktarda ilave edilmesiyle manyetik durumlarin ve
elektriksel dzelliklerin énemli dlclide degistigini gézlenmistir. Manyetik dlcimler, titresimli
magnetometere (VSM) kullanarak Niz;Mn,7Ti; ve NizoMn,sTis numuneleri icin yapilmistir.
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Fig. 1. Farkh sicakliklarda Niz2Mn,sTiz alagimiigin Fig. 2. 100 Oe uygulanan manyetik alan icin

M-H grafigi. NizoMnysTiz alasiminin M-T grafigi.

Sekil 1'de goéruldigu gibi, dustuk alan bélgelerinde manyetizasyon degeri uygulanan
manyetik alan glcu ile birlikte keskin bir sekilde artarken, en ylksek manyetik alan
bélgelerinde (5 kOe) dahi doyuma ulasamamaktadir. Egrilerin ylksek alan tarafi
neredeyse uygulanan alan ile dogrusal artmaktadir. Olcllen doygunluk miknatislanma
degeri de artan sicaklik ile azalir. Doyuma ulasmayan miknatislanma, 6rnek icerisinde
antiferromanyetik yapi ile ferromanyetik yapi arasindaki i¢ etkilesimlerin karisik ve gucli
oldugunu goOstermektedir [2,3,4]. Uygulanan manyetik alanin artirlmasiyla birlikte,
ferromanyetik kisim doyuma ulasirken, antiferromanyetik kisim dogrusal olarak artar.

Fig. 2'de 100 Oe’lik bir manyetik alanin uygulandigi M-T grafigi gorilmektedir. Grafikte,
ZFC egrisinin faz gecisini gosteren kritik sicaklik olan 90 K civarinda artmaya basladigi
gorulmektedir. Sonra sicakligin azalmasiyla 16 K'de bir maximum verir ve bu noktadan
sonra azalmaya baslar. Bu sicakligin altinda miknatislanmadaki azalma parcaciklar
arasinda guclli antiferromanyetik etkilesimleri oldugunu gésterir [2,4,5].
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