
DEPARTMENTOFPHYSICS

FORMAT-OPENELECTIVE

NANOTECHNOLOGYANDENGINEERINGAPPLICATIONS

MEC,ECE,EEE,301 Credits:3

Instruction:3Periods&1Tut/week SessionalMarks:40

EndExam :3Hours EndExam Marks:60

Prerequisites:

EngineeringPhysics,AppliedPhysics

CourseObjective:

1.Tointroducetheconceptofnanotechnologyandunderstandtheimportanceof

nanotechnology.

2. To give deep insightto fabrication and characterization techniques for

nanostructures.

3. Toprovideanoverview aboutthewideapplicationsofnanotechnologyin

various

technologicalfields.

CourseOutcomes:

Bytheendofthecourse,thestudentwillbeableto:

1 Applythebasicconceptsofnanotechnologyandgainbasicknowledgeon

varioussynthesistechniquesinvolvedinNanotechnology

2 UnderstandthegeneraltypesanddifferentclassesofNanomaterialsandtheir

importance

3 ApplytheknowledgeondifferentpropertiesofNanomaterialsandselectionof

materialforthespecificpurposeofapplication

4 Understandandapplytheknowledgeofdifferentcharacterizationtoolsforthe

characterizationofNanomaterials

5 Applythebasicknowledgeaboutthewideapplicationsofnanotechnologyin

varioustechnologicalfields.



Mappingofcourseoutcomeswithprogram outcomes:
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SYLLABUS

UNIT–I: 11

Periods

IntroductionandsynthesisofNanomaterials:

Introduction to nanotechnology – definition, invention, building blocks of

nanotechnology,chemicalbonds -Van derWaals Interactions,Dipole-Dipole

interactions,MicrostructureandDefectsinNanocrystallineMaterials–dislocations,

twins,stackingpointsandvoids;grainboundaries.

SynthesisofNanomaterials:Bottom –UpApproaches:PhysicalVapourDeposition

(PVD),ChemicalVapourDeposition(CVD),spraypyrolysis.Top-DownApproaches:

Mechanicalalloying,HighPressureTorsion(HPT).

UNIT–II: 15

Periods

DifferenttypesofNanomaterials:

Carbon Nanotubes (CNT):Introduction,classification ofCNT’S,synthesis and

physicalpropertiesofCNT(Electrical,Transport,Mechanical),applications.

SemiconductorQuantum dots:Introduction,synthesisofQuantum dots,physicaland

chemicalproperties,applications.

Nanocomposites:Introduction,synthesisandprocessingofInorganicnanotubes

andpolymericnanocomposites,applications.

Nanowires:Introduction,physicalpropertiesofnanowires– (structural,Optical,



Chemical),Applications.

Unit–III: 13

Periods

PropertiesofNanomaterials:

MechanicalProperties: Introduction,GrainSizeEffect,Creep,Hardness,Fracture
Strength,Strengthening and Toughening Mechanisms,CrackHealing (Annealing
Treatment).

Electricalandopticalproperties:Electricalconductionandtunnellingconductionin

nanoparticles,electronicconductionwithnanoparticles(AC Conductivity& DC

Conductivity).Transmission,Absorption,Reflection in nano particles,optical

constants(Absorptioncoefficient,extinctioncoefficientandRefractiveindex).

UNIT–IV: 10

Periods

CharacterizationTools:

XRD (X-Raydiffraction),SAXS (SmallAngleX-rayEmissionSpectroscopy),SEM

(Scanning Electron Microscopy),TEM (Transmission Electron Microscopy),STM

(ScanningTunnellingMicroscopy),AFM (AtomicForceMicroscopy).

UNIT–V: 15

Periods

ApplicationsofNanotechnology:

Electricalandelectronicapplications:MEMS(MicroElectroMechanicalSystems),

NEMS(NanoElectroMechanicalSystems),Nanosensors.

NanotechnologyforRenewableEnergy:Hydrogenenergy,fuelcelltechnology,wind

andsolarenergy.

NanotechnologyforinformationtechnologyandDataStorageapplications.

Textbooks:

1.BSMurthy,PShankar,BaldevRaj,BBRathandJamesMurdayTextbookof

NanoscienceandNanotechnology,UniversityPress-IIM.

2.T.Pradeep,Nano:TheEssentials–UnderstandingNanoScienceandNano



Technology,TataMcGrawHillEducation

3.A.K.Bandyopadhyay,NanoMaterials,NewAgeInternationalPublishers.

ReferenceBooks:

1.MichaelKohferandWolkangFritzscheNanotechnology-AnIntroductionto

NanostructuringTechniques

2.M.H.FulekarNanotechnology-Importanceandapplications,I.K.International

publishinghousepvt.ltd.

WebResources:

1. SpringerHandbookofNanoTechnologybyB.Bhushan.


