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ARYABHATTA KNOWLEDGE UNIVERSITY
Near Bus Stand, Mithapur, Patna - 800 001

E-mail:- akuniv | Odgmail.com

Notification

The Syllabus of M.Tech. Course of Centre for Nanoscience &
Technology (CNN) of Aryabhatta Knowledge University, Patna effective from
session 2015-17 has been Post-facto approved by the Academic Council of the
University in its 17" meeting held on 09.11.2019 is hereby notified.

By order of the Vice-Chancellor

Sd./-
Registrar (I/c)
Aryabhatta Knowledge University, Patna
Memo no. : 012/Acad/01-09/AKU/2020- "} | 4- Date: 13.02.2020
Copy to:

()PA to the Vice-Chancellor, (ii) Pro Vice-Chancellor's Office, (iil)
Registrar's Office, (iv) Controller of Examinations, AKU, Patna with copy of
Syllabus for information and (v) Shri Vishal Ratan Kumar, Web
Programmer with copy of Syllabus for uploading the information on

University website.

Registrar (I/c)
Aryabhatta Knowledge University, Patna
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Aryabhatta Knowledge University, Patna

Avyabhatta Cenlre for Nanoscionce & Nanvtechnology
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Syllabus for M,Tech. Coursework
Session: 2015 - ‘17

M.Tech. (Nano Science & Technology)
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601101: introduction to Nanoscience & Nanotechnology L (3-0-0)

Intcoductory: remarks, Understanding: Selonce of Small, Wave funetion, Surfrce effet,
Suthee eneriey, Surface reaelivity and eatalysis, 'The Quantization of Energy, Partiele iy Well
and box,. ermi energy nnd: energy disteibution funetion, density of state, Molecule and
Maleewlar interactions, From aloms o solld materinls,  Banding in Materials,  Metallic
bonding, lopic bonding and covalent Bonding, Molscular orbital theary, Dipale merment,
Dipole-Dipale interaction, Introduction Ao Nanostiuttiored matarials, Low-dimensional
sleuetiees: Quantum  wells, Quantum  wires, und Quantum dots, Napo clusters and
Manoerysials, Nanoparticles, Colloial particles, Wire, Films, Layers and canting, Porous
materiuly, Molecnles - Fullerenes, Dendrimers, Micelles, suporlatjces, Ihtraduction 1o
crystul struciyre, Thermadynamics of small systems: Nucleation growlh theory, Gibbs
enerpy, Chemical potential, Enthinlpy,

601102: Synthesls of Nanomaterlals (3-0-0)

symheti proceduyey and thelr signllicance, Types of nanomaterinls synthesis processes;
ROMS and weEE: Evidetines; Physiogl method: Advinced Ceramies (Solid-state reation
methad), Ball milling methad; Chemicat method: - Co-precipitation technique, Sol-gol
method, Soll Chembl lechnique (eltento, lertirnte, efe )i Hydrothermal method; Bio-
chemical methad; T filim Teehualogy: Thermal Evaporation method, Spultering (RF and
DC), Spray pyrolysiy method, Spin conting methad, Pulsed laser deposition method, vacuiim

are disvharge, Chegicy) wnor deposition method (CVD), MOCYD, MBE, lon beam
depasition, Electron- by, lithography,
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601103: Experimental Technigues - | {3-0-0)

Inroduetaey ronimks, Stk X-my and nentron diffaction. XPS, Eleteon Tam
teehnignes: Scanning Llecirn Miceoseope, Trnmuedission Eleetron Mivrascope, Seanning
Tuomeling - Miciscope,  Ataie Fore Mivioseope;  Photo-lumineseenes,  Cathvdo-
lumrinescenee,  Bloetio-luminercatee;  HV-visible  nd Foutier  tnslormed — infrired
spectraphotomeliys Vhermal ahilysis Thermogeavimeley analysis, [ urintial - Searsiing
Calorimeter. )

601104: Nanoblotechnology and Nanomeclicine (3-0-0)

Intraduction (o Nl system: Cell (Prokaryotey and eukaryotes), Tissue, Organ, Oiganisms,
a brief introduction o plant and anlmal physiology, plant and snimal metabolism, Primary
and secondary metabolites in plants and their signiticance, DNA, RNA, Protins, Enzymes,
Hormaones, Girosth [netors and their importanee {in Hving systems

Use of different living arganisms (Bacteria, funpi. Plants, Lower animals) for synthesizing
different nanoruterials, Use ol different nanomalerials like: Gold, SHver, Platinum, Carbon
nanotubes In treatment ol different diseases, Use of aanomaterinls in drug delivery system
and their patential promises. Nanorechnology In Healtheare,  Fuluee Nanomedicine,
Nanorolots,

601105: Computatlonal Methods & Research Methodolegy (3-0-0)

Overview of computer organization, hardware, sofiware, seientific progamniing in
FORTRAN 77, Sorting, interpolation, extrmpdlation, regression, numerical integadion,
Quadrature, differentintion, Mewlon-Raphson method, matrix manipulativis, eigenvectors
and eigenvalues, initiat-value problems, Euler, Riinge-Kuia, iden of Moiite Carly method,

[tesearch methodalugy: Wiradietion to research, Topie Seleetion, Addressing a probilem,
Review of literalyre, Ohjeclives, Scientific method of Research, Work Plan Budgel, Research

reparting,
Introduction to Graphivs and graphical analysis, modeling
Statistical methods: Standard deviation, Chi-square lest, Significance in statistical analysis,

601111: Laboratory work - | {0-0-4)

Synthesis of different nanomaterials using sofi-chemical and bio-chemical FOLLLCS,

601112: Laboratory work - || {0-0-4)
Prablem sofving through computer
Statistica) analysis of data

JCiraphies and analysis including modellng
lden of Circuit Simulatlon,
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601201: Properties of Nanomaterlals (3-0-0)

General Shape and Size depende'nf ptppé;tips,

Elcctrienl propertles - Resistivity, Dielectiic & forroelectiic properties, Conductivity
behavior.

Magnetle Properties - Magnetic parameters veriation, susceptibility, permeability eddy
current loss, Superparamugnatic effect, oo,

Opfical  propertles - Photoconductivity,  Oplical  absorption & trangmission,
Phalofuminescence, Fluoresoence, Phespliorescence, flcelroluminescenc,

601202: Experimental Techniques - I1 (3-0-0)

Vibrating - Sample Magnetometer, Superconducting Quantum Interface deovices, pH and
Conductivity meter, UV-Visible-NIR Spectrophotometer, Dighal refraclomeler, Nanoparticles
tracklng mnalysls system, Digital Viscomier, Mulliferroie system, Raman specifoscopy,
Atomic Absorplinn Spectrometer, Photogonduetivily measurement, Mossbauer Speclroscopy,
Posliron. unnihilation Spectroscopy. Blectiochemical Impedancy Specteoscopy, Brunauet-
Eimet Teller surlee rcas; Zeta polential,

604203: Jutelvetual Property Rights & (3-0-0)
Entreprencurship Development Prograinmo 4

Infellectual Property Righis: Intraduclory: remarks, Notuee and types of Inicllectual
Preperty, How 1o wequire rights, What 1s a Paten!?, Typus of Patents, Lifo and duration of

Patents, Patentable Inventonfitems, Industrinl Deslgn, Trode & Service Marks, Trade Seeruts,
Copyright, Geagraphieal Indicitions ol Gools,
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Futreprencipghip Bevelopment: irodigtory remarks, Characteristics, Tran bardding nind
Motivation, Leadership, Camnnntication and irierpersonul skills, Mamng R&ED and
Innovations, Entreprencueship, Anialysing Lghigss cnviroment,  Laeision Mlukisg
tectiniques, Projeet Munogement (PR FEPA Baalysis),

Elective - It 6011221 Nanocerymivy & Nnnueompositos

Eloelive= 111 601326 Nanolechnalogy in Energy & Environment
gol !
8Q1441: Laboratory work - (1| (0-0-4)

General electricily bused practical,

§01112: Laboratory work - Jv (0-04)

Hands on practice on some rescarch leve! equipment/iuiy analysis,

Course strueture for M.Tuch, programme in Nano Sclence & Technulogy
L - Lecture, T- Tn torial, "= Practical (La b), Cr = Credits
— e 3" Sumnester .
_Sjﬂm;m[_ = ____(;.'_'ﬁnr-‘cT‘ch___ﬂ__:__ [C] TP s
Thieory
| sotam Seminar & Presontations [ -]
2 601341 | Projact work (nbscenfiund o # Sum) i g | - [z}
Totsl Gredits 17
Course structure fur M,Toch, programme in Nano Seienco & Technology
L - Lecture, T- Tutorinl, P - Prietien) (Lab), Cr ~ Credits
b A" Seinesior o
$.No. [ Course Cod [~ CounaTile AL TF [P Ier
Theory "
7 [ eotaa Beminar & Prosenialions b R
2 | eot4er 'Fm;u:l work (oantiiad) = [ -
Total Credils

Total Number of Credits: 76
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