
© 2023 JETIR April 2023, Volume 10, Issue 4                                                                          www.jetir.org (ISSN-2349-5162) 

JETIRFW06027 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 210 
 

Gama iRadiation iEffect ion iBehavior iof iNickel 

iZinc iSpinal iFerrite iSystem iwith iVariation iin 

iZinc iContent. 
 

Shaikh iAsif iKarim1, iSayyed iMujib iHadi2 

Department iof iPhysics, iSir iSayyed iCollege, iAurangabad. 

 

Introduction i 

The ipolycrystalline ispinel iferrite iare iwell-known imagnetic imaterials iwhich iare ivery iuseful iin imicrowave 

iapplications, itransformer icores ietc.[1-3]. iBecause iof itheir ilow ieddy icurrent ilosses iand idielectric ilosses ithey iare 

iconsidered ias iwell iknown idielectric imaterial. iThe iproperty iof imagnetic iconductor iand ielectrical iinsulator imade ithem 

iuseful iin ivariety iof iapplication. iThe imagnetic iproperties iare iknown ito ibe isensitive ito ithe ichemical icomposition, itype 

iand iamount iof idopant i[4, i5, i6] ietc. iAccording ito icrystal istructure inickel iferrite iis ian iinverse ispinel iferrite iand 

ipossesses ihigh ielectrical iresistivity iand ilow ieddy icurrent ilosses. iThe isubstitution iof izinc iin inickel iferrite imodifies ithe 

iproperties iof inickel iferrite iwhich iare iuseful iin imany idevice iapplications. i 

Recently iirradiation iby igamma irays, ilaser ibeam ietc. ihas ibecome ia ifield iof iinterest ifor ithe iscientists i[7, i8, i9, 

i10]. iIrradiation ieffect iprovides iseveral iunique iaspects iin iunderstanding iof idamaged istructure iand ithereby imodifying 

ithe iproperties iof iferrite imaterials. iEffect iof iγ iradiation iof iCo0.6Zn0.4MnxFe2-xO4 ion ithe istructural iproperties ihas ibeen 

ireported iby iHamada i[11]. iIt ihas ibeen ireported ithat ithe iphysical iproperties iof iNi, iZn, iCu ispinel iferrite iare ialso iaffected 

iby iirradiation. iThe istructural, ielectrical iand imagnetic iproperties iof iNi-Zn ispinel iferrites ihave ibeen ireported iin ithe 

iliterature i[12, i13, i14]. iHowever, ito iour iknowledge ino ireports iare iavailable iin ithe iliterature ion ithe ieffect iof iγ iradiation 

ion ithe iproperties iof iNi-Zn ispinel iferrite iprepared iby iceramic itechnique. 

In ithe ipresent iwork iwe ireport ia isystematic iinvestigation iof istructural, ielectrical, imagnetic iproperties iof iNi-Zn 

iferrite ibefore iand iafter igamma iirradiation. 

Experimental iTechnique iof ipreparation i 

Polycrystalline isamples iof ispinel iferrite ihaving ithe igeneric iformula iNi1-xZnxFe2O4 iwith ix i= i(0.0, i0.2, i0.4) iwere 

iprepared iusing ithe istandard iceramic itechnique. iThe ipure ioxides i(NiO, iZnO iand iFe2O3) iof i99.9% ipurity isupplied iby 

iMERCK iwere iused. iThe ipowders iwere imixed iin istoichiometric iproportion iand iground iin ian iagate imortar ipestle ito 

iobtain ia ivery ifine ipowder. iThe ipowder iwas ithen isintered iat i900oC ifor i12 ihrs. iThe isintered ipowder iis iagain iground iand 
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ipalletized. iThese ipellets iare ifinely isintered ito i11000C ifor i24 ihrs iand ithen icooled ito iroom itemperature ifor i24 ihrs. 

iFinally ithe isamples iwere ipolished ito iobtain idisc iwith itwo iuniform iparallel isurfaces. 

The ipowder iX-ray idiffractograms iwere iobtained iby iusing iPhillips iX-ray idiffractometer imodel i3710 iin ithe i2θ 

irange iof i200
 ito i800

 iat iroom itemperature. iThe imagnetic iproperties ilike isaturation imagnetization, imagneton inumber iare 

istudied iby ihysteresis iloop itechnique. iThe idata iwas icollected iat iroom itemperature. iA.C. isusceptibility imeasurements 

ion ipowder isamples iwere icarried iout iin ithe itemperature irange i300 ito i800 iK iusing idouble icoil iset iup. 

The isamples iof iNi-Zn iferrite iwere iirradiated iwith igamma irays iusing iCo60
 isource. iThe isource iused iin ithe 

ipresent istudy iis ia icommercially iavailable ilaboratory isource iprovided iby iNucleonix isystems i(P) iLtd. iHyderabad. iAll 

ithe imagnetic iproperties iwere iinvestigated ibefore iand iafter igamma iradiation. 

Magnetization iStudy, iResults iand idiscussion: i 

The isaturation imagnetization is iand imagneton inumber inB ifor iall ithe isamples iwere icalculated iusing ihysteresis 

iloop itechnique i[15]. iThe ivalues iof is iand inB iare igiven iin itable i1 ifor iirradiated iand iunirradiated isamples. i 

Table i1 

Magneton inumber i(nB), isaturation imagnetization i(s) iand iYafet iKittle iangle i(yk) iof ibefore iand iafter iγ-irradiation iof 

iNi1-xZnxFe2O4 

Comp. 

‘x’ 

‘nB’ i i(B) 
‘s’ 

(emu/gm) 
‘yk’ 

Obs. Cal 
Before After Before After 

Before After Before After 

0.0 1.99 2.03 2.00 2.55 175 178 0 10055 

0.2 2.05 2.33 3.62 4.04 181 206 35013 38038 

0.4 1.72 1.98 5.25 5.53 152 175 53042 54050 

 

It iis iobserved ifrom itable ithat iboth is iand inB idecreases iwith iZn icomposition ix. iThe ibehavior iof imagneton 

inumber iwith izinc icomposition iis idepicted ifor iirradiated iand iunirradiated isample. 

 iNeel’s itwo isub ilattice imodel iis iapplied ito iunderstand ithe imagnetic ibehavior iof ithe isamples. iAccording ito 

iNeel’s itwo isub ilattice imodel iof iferrimagnetism iNeel’s imagnetic imovement i
N
Bn  iis igiven iby 

N
Bn  i i i= i i i i iMB(x)-MA(x)   i  i i i i i i i i i i i i i i i i i i i i i i i i i………(1) 

where, i  

MB iand iMA iare ithe iB iand iA isub-lattice imagnetic imoments iin iB. i 

Taking iionic imagnetic imoments iof iFe3+, iZn2+, iNi2+
 ias i5μB, i0μB iand i2μB irespectively iand iusing iabove iequation i(1), 

iNeel’s imagnetic imoment ihas ibeen icalculated. iThe iobserved i& icalculated ivalues iof imagneton inumbers iare ilisted iin 

itable i1. iIt iis ievident ifrom itable ithat ithere iis ia idiscrepancy iin ithe iobserved i& icalculated ivalues iof imagneton inumber. 
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iThis isuggests ithat ithe istructure iis inon icollinear. iTo iexplain ithe iobserved imagnetic ibehaviour iof ipresent iinvestigated 

isample, ia ithree isub ilattice imodel igiven iby iYafet iand iKittle iis iapplied i[16]. iAccording ito iYafet iand iKittle imodel ithe 

imagneton inumber ican ibe igiven iby i 

nB i= iMBcosYK i- iMA i i i i i i i i i i i i i i i i i i i i i i i i i i    …………(2) 

The ivalues iof iY-K iangle idetermined iusing iabove iequation iare igiven iin itable i1. iIt iis iseen ifrom ithe itable ithat iY-K iangle 

iincreases iwith izinc isubstitution. 

Conclusion 

A icomparative istudy iof isaturation imagnetization ifrom imagneton inumber iand iY-K iangle ifor ithe iirradiated iand 

iunirradiated isample iclearly iindicates ithat ithere iis ino imuch ieffect ion ithe imagnetic iproperties iafter iirradiation iof 

isamples iby igamma irays 
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