


33 ) Lo 9l 4 a5 o

oAb Y sl bl DS 5

Nd, . Ca,FeAsO, sF, 5

¥ pe00ld g £ Sl o sl anbolS

*daadmehr@alzahra.ac.ir




Positive ions

L 2 4

| .m‘_. ;z:_ A0 A0
AN

® O

A picture of an attractive interaction
(phonon interaction).

el ol pl aSl jo sunblioe @5l 2 0929 a5 0l o0 j9ad VAP JLo 51 LS G

a8 (o e es) G0 ol d iU L s laBl ST e, SRR L S

—~

Qg omudblize HoliiS il e slo e o o] jo a5 Wil

Kamihara Lug Y-8 Jl o (LaFePO) ol ab 5 sblo, ol opdgl cais




ORIGINAL PAPER

Structural, Magnetic, and Optical Properties
of Zinc- and Copper-Substituted Nickel Ferrite Nanocrystals

F. Shahbaz Tehrani - V. Daadmehr - A.T. Rezakhani -
R. Hosseini Akbarnejad - S. Gholipour

Received: 15 April 2012 / Accepted: 17 May 2012 /Published online: 3 June 2012

© Springer Science+Business Madia, LLC2012

Abstract Ferrite nanocerystals are an interesting material
due to their rich physical properties. Here we add non-
magnetic dopants Zn and Cu to nickel ferrite nancerystals,
Nij_xM;Fe204 (0< x < 1, M = Cu, Zn), and study how
relevant properties of the samples are modified accordingly.
Basically, these dopings cause a rearrangement of Fe® ions
mto the two preexisting octahedral and tetrahedral sites. In
fact, this, we show, induces pertinent magnetic properties of
the doped samples. In the case of the Cu-doping, the Jahn—
Teller effect also emerges, which we identify through the
Fourier Transform Infra-Red Spectroscopy of the samples.
Moreover, we show an increase in the lattice parameters of
the doped samples, as well a superparamagnetic behavior

Keywords Perrites - Sol-gel processing - Nancerystalline
magnetic materials - Superparamagnetic - Magnetic
anisotropy - Jahn-Teller effect

1 Introduction

Spinel ferrites, with common formula of MFe;04, have
wide technological applications, e.g., in multilayer chif
inductor (MLCI), ferrofluids, high-speed digital tape o
recording disks, rod antenna, and humidity sensor [1-9]

Ferrite nanocrystals are also of interest in various applica
tirng aneh ag ntar-hady dro dalivary [11-171 hincanara.
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Abstract We analyze an experiment in which two dis-
tinct superconducting phases YBagCuzOq_s (Y123) and
Y3BasCugOjg—s (Y358) coexisted. This experiment en-
abled us to characterize the recently introduced Y358 phase
in contrast to the Y123 phase, thus to resolve some discrep-
ancies reported in associated properties of Y358, Specif-
ically, our experiment indicates the transition temperature
Té“‘d = 105 K and 94 K for Y358 and Y123, respectively,
and that Y358 has five CuO; planes and three CuO chains,

vrith Draen? ovrmmatenr and lattinae marmmatar (a2 b AY —

In the YBCO family, the structural differences, the nurn-
ber of CuO; planes and CuO chains lead to various physi-
cal properties and critical terperatures. For example, Y123
compounds have two CuO; planes and one CuO chain, ex-
hibiting a Tc in the 92-94 K range; whereas, Y124 com-
pounds have two CuOg planes and one double CuO chain,
featuring a2 To = 80 K [4].

Recently, a new member of the YBCO family, Y358, has
been found to featurea 7o > 100 K [5]. Y358 has five CuQq

nlanas and thraa MM chaine arminad in tora cator threas

S. Gholipour, V. Daadmehr, A.Rezakhani, H. Khosroabadi, F. Shahbaz Tehrani, R. Hosseini Akbarnejad: J Supercond. Nov. Magn. 25, 2253 (2012).
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Abstract

We have mvestigated expermmentally how properties of NdFeAsOgp sFo 2 supercenducter affected due to the substiution of the
CaltNd> doping. Based cnthe XRD datarefinement, varicus stuctural parameters such as latfice parameters, bond angles, and
bend length were studied. We have determined the upper limit of the calcium solubility in the NdFeAsOq Fp 2 phase and i is
restricted fox < 005, Also, we have found that the latfice parameters and the cell velume decreased by increasing the calcium
content. According to the XRD data analysis, we have argued that these reductions are due to the variations in the bond lengths
and the bond angles of (O/F)-Nd-(O/F) and As-Fe—-As, e, "a, 37 upon increasig the calcium dopant. Se, we have expected
that the superconducting transifion temperafire () will be sensitive to the caleium doping values. Experimentally, the 7 of cur
samnples was reduced from 33 K (forx=0) fo 48 K (forx =0.01) and 27 K (forx = 0.025) and disappeared for cur ofhier sample.
Then, we have studied the dependence of 7z and bond angles, bend length, the pnictogen height, and the lattice parameter to
examine the available thecries from an empirical point of view. The consistency of our experimental results and the thecrefical
reports based on the spin and the cobital fluctuation thecries shows that these medels play an Important role in the pairing
mechanizm of the iron-based supercenductors.

[1] F. Shahbaz Tehrani, V. Daadmehr, J. Supercond. Nov. Magn. 33, No. 2 (2020) 337-345.
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Various types of pairing mechanisms in FeSCs
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Various types of pairing mechanisms in FeSCs
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Figure 1| Schematic phase diagrams of the cuprates and pnictides on hole- or electron-doping?2. At
relatively small dopings, superconductivity and antiferromagnetism co-exist. Not all details/phases are
shown. Superconductivity in Fe-based systems can be initiated not only by doping but also by applying
pressure and/or replacing one isovalent pnictide element by another*®. The nematic phase in pnictides
at T>Tyis a subject of much debate. Superconductors at large doping are KFe,As; for hole doping

and AFe;As; (A=K, Rb, Cs) for electron doping. Whether superconductivity in pnictides exists at all
intermediate dopings is not yet clear. An additional superconducting dome in very strongly hole-doped
cuprates has also been reported™.

N 50

Holes Electrons Holes Electrons




