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1.Spin-field emission Transistor

2. Thermistor

3. Negative Temperature Coefficient
4.Spinel



98 5 T omebliegp (I sloaSiln; e Sy b a5 (pmbline 6 ad)o)ls sazey
S gtn i g Sl e lod oy S 5 ol ol Aoz J1IF] 05 o g T udolise
b LT Canglie wigh e ai5lo bl yass glaSael s b Usare a5 (NTC) _ite olod woyd
wis oo ol 05 5l NTC cusls a5 Sl ol o olaboe pals Lo Lilsdl
arg 90 b oo 2L 5 Gl plol J5S o 4 NEg MN aly ol (slaapns]
colas sl AB20s (soges Jsord b el (sloannST 5l oolaul jolate 4 [F]uslazs 5 )13
5o b abaly jate K ol o ayl il Sl 5 gy cuia gl oSl (S0 S
5 Lol @ig 69y el SISl i g oS 5 Ugene antl it glacasT >
NTC cools s bS5 5o (S pisll (olss cnlal 5 035 50 o] (gealaens] slacdl>
@l Jgoy8 5 ousSre Shopl JLSle L INIMN20s 055 1ss Wlgiee (298 KB ok &
e 5 S50 oAl o9 JSE & 5 il slo by, by 45 cl gz o S 5 ool
Glamdse Gndy et com @ 99595 U oS5 il Sz Sedee Sl 5 bajsl S
5 stz lkz Gl oSl wiilgi oo 90 o iSie 5 IS5 gle (355l 1 sl MN g N (ol oSty
Sl o7 S 0SS aSid ) 507 Sl SlaolSolr g0 ja a8 anS JLil ] ¢ gy ot
SIS 90 095 e S 0 aS Cnl LI cablize oole S NIMNZO; oglle 4 .l L]

clales o s kiE ohls b S L ToEN e K g Ti=V-K clabes o | ounbline

5. quasi ferromagnets
6.Anti ferromagnetic
7.ferromagnetic

1. Tetrahedral
2.0Octahedral
3.Interstitial

4. cubic closed packed
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5.Ferrimagnetism
3.Face center cubic
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2.Condensation
3.Inorganic Polymerization
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1.X-ray diffraction
2.Braggs Law
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2. Williamson Hall
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1.Field Emission Scanning Electron Microscope
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1.Rotating sample magnetometer
2. Alternating Gradient Force Magnetometer
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1. Energy-dispersive X-ray spectroscopy
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Abstract

In this thesis, NiMn,O. nano powders were syntesies by sol-gel method and then were annealed
at 700°C, 800°C, 900°C and 1000°C for 6 hours. The structural properties of the samples were
analyzed using a x-ray diffraction diffractometer, a scanning electron microscope, a Fourier-
transform infrared Spectrometer and a Energy-dispersive X-ray spectrometer and the magnetic
property of the samples was analyzed using a vibrating-sample magnetometer . The results of
the XRD analysis show the samples have a cubic spinel structure of NiMn.Os. The FTIR
analysis confirms the existence of the bond between nickel and manganese elements with
oxygen and forming the structure of NiMn,O.. FE-SEM images and surface morphology studies
show the annealed sample at 800 ° C has uniform and smaller grain sizes. EDX analysis
confirms the presence of the main elements of nickel, manganese and oxygen in the samples.
Finally, the results of the VSM analysis indicates the paramagnetic / antiferromagnetic phase for
annealed samples at 700°C and 900°C and a weak ferromagnetic behavior for annealed sample
at 800°C at room temperature.

Keywords: NiMn,QOy, structural properties, magnetic properties.
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