Minutes of the 25th Meeting of the Senate held on 23t June 2008
at 03.00 P.M. in the Senate Hall of the Institute.

The following were present: -

1. Prof. S.C. Saxema, Director - Chairman
2. Prof. R.P. Singh (Biotechnology)

3. Prof. Bikash Mohanty (Chemical Engineering)

4. Prof. Shri Chand (Chemical Engineering)

5. Prof. I.D. Mall (Chemical Engineering)
6. Prof. Vijay Kumar Agarwal (Chemical Engineering)

7. Prof. R.N. Goyal (Chemistry)

8. Prof. Ravi Bhushan (Chemistry)

9. Prof. Kamaluddin (Chemistry)

10. Prof. V.K. Gupta (Chemistry)

11. Prof. Anil Kumar (Chemistry)

12.  Prof. M.R. Maurya (Chemistry)

13. Prof. U.P. Singh (Chemistry)

14. Prof. V.K. Gupta (Civil Engineering)

15. Prof. S. S. Jain (Civil Engineering)

16. Prof. Deepak Kashyap (Civil Engineering)

17.  Prof. (Mrs.) Indu Mehrotra (Civil Engineering)

18. Prof. (Mrs) Renu Bhargava (Civil Engineering)

19. Prof. C.S.P. Ojha (Civil Engineering)

20. Prof. Mahendra Singh (Civil Engineering)

21. Prof. Manoj K. Arora (Civil Engineering)

22.  Prof. M. Parida (Civil Engineering)

23. Prof. Praveen Kumar (Civil Engineering)

24. Prof. N.K. Samadhiya (Civil Engineering)

25. Prof. A.K. Ahuja (Civil Engineering)

26. Prof. D.K. Paul (Earthquake Engineering)
27. Prof. Ashwini Kumar (Earthquake Engineering)
28. Prof. H.R. Wason (Earthquake Engineering)
29. Prof. M.L. Sharma (Earthquake Engineering)
30. Prof. H. Sinvhal (Earth Sciences)

31. Prof. R.P. Gupta (Earth Sciences)

32. Prof. R. Anbalagan (Earth Sciences)

33. Prof. Mohd. Israil (Earth Sciences)

34. Prof. H.O. Gupta

35. Prof. Pramod Agarwal
36. Prof. S. P. Singh

37. Prof. S.P. Srivastava
38. Prof. R.P. Maheshwari
39. Prof. D.K. Mehra

40. Prof. S.N. Sinha

41. Prof. N.K. Goel

(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electrical Engineering)
(Electronics & Computer Engg.)
(Electronics & Computer Engg.)
(Hydrology)



42. Prof. S.P. Singh (Humanities & Social Sciences)

43. Prof. J.S. Upadhyay (Paper Technology)

44. Prof. G.S. Srivastava (Mathematics)

45. Prof. (Mrs.) R.R. Bhargava (Mathematics)

46. Prof. S.P. Sharma (Mathematics)

47. Prof. T.R. Gulati (Mathematics)

48. Prof. (Mrs.) Rama Bhargava (Mathematics)

49. Prof. R.C. Mittal (Mathematics)

50. Prof. V.K. Katiyar (Mathematics)

51. Prof. Roshan Lal (Mathematics)

52. Prof. Y.K. Gupta (Mathematics)

53. Prof. M.L. Mittal (Mathematics)

54. Prof. Pradeep Kumar (Mechanical & Industrial Engg.)

55. Prof. S.C. Sharma (Mechanical & Industrial Engg.)

56. Prof. Dinesh Kumar (Mechanical & Industrial Engg.)

57. Prof. Satya Prakash (Metallurgical & Materials Engg.)

58. Prof. Jagdish Rai (Physics)

59. Prof. Rajesh Srivastava (Physics)

60. Prof. D. Dass (Water Resource Dev. & Management)
61. Prof. Deepak Khare (Water Resource Dev. & Management)
62. Prof. A K. Chaudhry (Institute Instrumentation Centre)

63. Prof. Karmeshu, JNU, Delhi

64. Prof. N.K. Sharma, IIT Kanpur

65. Mr. Arun Kumar, Head, AHEC

66. Mr. S. Chakravorty, Assistant Professor, Electronics & Computer Engg.
67. Dr. A.K. Sen, Associate Professor, Earth Sciences

68. Lt.Col. (Retd.) A.K. Srivastava, Registrar - Secretary

At the outset, two minutes silence was observed by the Senate in
the memory of late Prof. B.M.J. Pereira, Department of Biotechnology,
former member of the Senate, who tragically passed away on 24th May
2008.

The Chairman (Director) welcomed the members to the 25t
Meeting of the Senate.

Before taking up the agenda, the Director (Chairman, Senate)
stated as under:

(1)  As per Orders of the Government, reservation for the OBC
candidates has been implemented. The Counselling for the
JEE-2008 has been completed and all the seats of the OBC
candidates have been filled.

(2) The Government has decided to set up 8 new Indian
Institutes of Technology during the 11t Five Year Plan. In



order to closely monitor as well as facilitate the work of
establishment of these eight new IITs, it has been decided
that the existing IITs will mentor the new IITs for first 2-3
years or till these are properly set up as per the details given

below:
SL.No. | Mentor IITs (existing) | Mentored IITs (new)
1. IIT Delhi IIT Punjab
2. IIT Guwahati IIT Patna
3. IIT Kharagpur IIT Orissa
4. IIT Roorkee IIT Himachal Pradesh
S. IIT Kanpur IIT Rajasthan
6. IIT Bombay IIT Indore & IIT Gujarat
7. IiT Madras IIT Andhra Pradesh

The Hon’ble Visitor has re-nominated Shri Jaiprakash Gaur
as the Chairman of the Board of Governors of the Indian
Institute of Technology Roorkee for another term of three

years.

The Senate welcomed the under- mentioned new members and
hoped for their valuable contribution and active participation in its

. M.L. Mittal, Department of Mathematics
. M.L. Kansal, Department of WRD&M

. Deepak Khare, Department of WRD&M

. M.R. Maurya, Department of Chemistry
. U.P. Singh, Department of Chemistry

Prof. Himanshu Joshi, Department of Hydrology

Prof. S.P. Srivastava, Department of Electrical Engineering
Prof. N.P. Padhy, Department of Electrical Engineering
Prof. Sunil Bajpai, Department of Earth Sciences

Prof. G.J. Chakrapani, Department of Earth Sciences

. Prof. Mohd. Israil, Department of Earth Sciences

Prof. A.K. Ahuja, Department of Civil Engineering

. Prof. M.L. Sharma, Department of Earthquake Engineering

Dr. A.K. Sen, Associate Professor, Department of Earth Sciences

deliberations:
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. Dr. Vinay Pant, Assistant Professor, Department of Electrical Engg.

The Senate recorded the communications received from the
following members for not attending the meeting:

1. Prof. B.D. Indu, Department of Physics
2. Prof. G.L. Asawa, Department of Civil Engineering
3. Prof. A.K. Awasthi, Department of Earth Sciences




No Gk

Prof. M.L. Kansal, Department of WRD&M

Prof. Ishwar Singh, Department of Physics

Prof. S.K. Ghosh, Department of Civil Engineering
Prof. Satish Chandra, Department of Civil Engineering

The Agenda was then taken up:

Item No. 25.1.1:

Item No. 25.1.2:

Item No. 25.2.1:

To confirm the minutes of the 23 meeting of the
Senate held on 6t" February 2008 and 24th meeting
held on 22nd February 2008, respectively.

The Senate confirmed the minutes of the 23
meeting of the Senate held on 6t February 2008 and
24th meeting held on 22rd February 2008, respectively.

To receive a report on the actions taken to
implement the decisions taken by the Senate in its
2311 Meeting & 24th Meeting held on 06.02.2008
and 22.02.2008, respectively.

The Senate noted that the actions have been
taken on the decisions taken by the Senate in its 23rd
Meeting & 24th Meeting held on 06.02.2008 and
22.02.2008, respectively.

To consider the Institutive Electives of Chemistry
Department and Mathematics Department.

As considered and recommended by the Board,
UGS, the Senate decided that the under-mentioned
Institute Electives of the Department of Chemistry and
Department of Mathematics as given at Appendix ‘A’,
be approved:

(a) Department of Chemistry:

1. ICY-01 Fundamentals of Polymer Sciences
2. ICY-02 Nuclear Science and Technology

(b) Department of Mathematics

1. IMA-0O1 Advanced Engineering Mathematics
2. IMA-02 Applied Linear Algebra

3. IMA-03 Cryptography

4. IMA-04 Discrete Mathematical Structure



5. IMA-06 Finite Element Methods

6. IMA-07 Fuzzy Set Theory & Fuzzy Systems

7. IMA-08 Graph Theory

8. IMA-09 Mathematical Control Theory

9. IMA-10 Modelling with Differential and
Difference Equations

10. IMA-11 Numerical Methods

11. IMA-12 Operations Research

12. IMA-13 Optimization Techniques

13. IMA-15 Robotics & Control

The Senate further decided that the
under-mentioned Institute Electives be again
placed before the Senate after incorporating the
suggestions given by the Senators on the floor:

1. IMA-O5 Ecological Statistics
2. IMA-14 Probabilistic Models for Engineers

Item No. 25.2.2: To consider the Institute Electives proposed by the
Physics Department in new structure.

As considered and recommended by the Board,
UGS, the Senate decided that the under-mentioned
Institute Electives of the Department of Physics as
given at Appendix ‘B’, be approved:

. IPH-01 Quantum Devices

. IPH-02 Nanomaterials

. IPH-03  Fiber Optics

. IPH-04  Space Science and Technology

. IPH-05 Superconducting Materials & Devices
. IPH-06  Applied Quantum Physics

. IPH-07 Reactor Physics

NO U, W -

Item No. 25.2.3: To consider the minimum educational qualification
in M.Tech. Hydraulics Engineering Programme.

As considered and recommended by the Board,
PGS&R, the Senate decided that the under-mentioned
minimum educational qualification for admission to
M.Tech. programme in Hydraulics Engineering be
approved:



Item No. 25.2.4:

Item No. 25.2.5:

Item No. 25.2.6:

Item No.25.2.7:

“Bachelor’s degree in Civil Engineering/
Mechanical Engineering/ Chemical Engineering/
Agricultural Engineering or its equivalent”.

To consider the recognition of Central Pulp &
Paper Research Institute, Saharanpur as Research
Centre for pursuing Ph.D. programme.

The Senate decided that the proposal of the
Department of Paper Technology, Saharanpur Campus
to recognize Central Pulp & Paper Research Institute,
Saharanpur as research organization for their
candidates to pursue Ph.D. Programme under
sponsored (Part-time) Category at IIT Roorkee be
approved.

To consider the syllabi of M.Tech. course in
Nanotechnology.

As considered and recommended by the Board,
PGS&R, the Senate decided that the syllabi of M.Tech.
course in Nanotechnology as given at Appendix ‘C’, be
approved.

To consider the Academic Calendar for the Autumn
Semester Session 2008-2009.

The Senate decided that the Academic Calendar
for the Autumn Semester 2008-2009 Session as given
at Appendix ‘D’ be approved.

To consider the recommendations of the
committee constituted to frame the guidelines for
the Distinguished Service Awards (DSA) to Alumni.

The Senate decided that the recommendations of
the committee constituted to frame the guidelines for
the Distinguished Service Awards (DSA) to Alumni be
approved as under:

(@) A new category of “Service to the Society” may be
added to the existing category of the
Distinguished Alumni Award and further that in
any one year not more than two Distinguished
Alumni Awards (DAA) may be given in any one
category restricting the total number up to four.



Item No.25.2.8:

Item No.25.2.9:

Item No.25.2.10:

(b)  The Alumni Association may consider the issue
of instituting Distinguished Service Awards
(DSA) for the Distinguished Service to the
Alumni Association.

To consider the Curriculum Structure of B.Arch II
year onwards.

The Senate decided that the corrections in the
Curriculum structure of B.Arch. II year onwards in
respect of the Civil Engineering Department be
brought before the next meeting of the Senate.

To consider the modified syllabus as IPH-08 “Laser
Physics & Quantum Opto Electronics”.

As considered and recommended by the Board,
UGS, the Senate decided that the Institute Elective on
“Laser Physics & Quantum Electronics” of the Physics
Department be approved as under:

(1) The Elective be renamed as “Laser Physics &
Quantum Opto Electronics”.

(2) PH-201 or its equivalent be made as its pre-
requisite.

(3)  The subject be renumbered as IPH-08.

The Senate further decided that the syllabus of
IPH-08 as given at Appendix ‘E’ be also approved.

To consider the report of the Committee
constituted to examine the security aspect of
printing of transcripts.

The Senate decided that the recommendations of
the committee constituted to examine the security
aspect of printing of transcripts be approved, as under:

1. The names of all those who receive any degree
from the Institute should be uploaded on the
Institute website indicating the candidate’s
enrolment number, name, degree awarded and



discipline. This should start from the current
year and go backwards to previous years as far
as possible. It is hoped that this public
disclosure of names and degrees awarded will
discourage people from adopting malpractices.

2. The degree given by the Institute should have a
hologram and blind embossing on the degree
certificate to make it difficult to print counterfeit
degrees.

3. The official stationery used for sending covering
letters along with transcripts should also have
holograms and blind embossing.

4. The following be printed on the reverse of the
degrees:

“THIS DEGREE IS VALID ONLY IF IT BEARS
BOTH THE HOLOGRAM AND THE EMBOSSING
OF THE INSTITUTE’S LOGO.”

Item No.25.2.11: To consider recognition of Instruments R&D
Establishment (IRDE), Dehradun as Research
Centre for pursuing Ph.D. Programme.

The Senate decided that as recommended by the
Standing Committee, the request of the Director,
IRDE, Dehradun for recognition IRDE, Dehradun as
Research Centre to pursue Ph.D. Programme under
sponsored (Part-time) Category at IIT Roorkee be
approved.

Item No.25.2.12: To consider Engineering/Architecture graduates
from IIT/University of Roorkee having high CGPA/
marks, without valid GATE Score for admission to
Ph.D. Programme.

The Senate decided that the changes in clause
R.2(1) of the Ordinance & Regulations for Doctor of
Philosophy as under be recommended for approval to
the Board of Governors:



Reg. Existing Proposed

No.

R.2(1) | An applicant possessing the |An applicant possessing the
following qualifications in | following qualifications in
appropriate areas shall be | appropriate areas shall be

eligible to apply for admission for
Ph.D. programme of the Institute
a) Masters degree in
Engineering/Technology/Archite
cture/Urban & Rural Planning/
Sciences/Humanities & Social
Sciences and Management in
respective discipline or
equivalent with a minimum
Cumulative Grade Point Average
(CGPA) of 6.75 on a 10 point

scale or equivalent as
determined by the Institute
wherever letter grades are
awarded; or 60% marks in
aggregate (of all the years/
semesters) where marks are
awarded.
OR

Applicants with B.Tech./B.Arch.
degree or equivalent in respective
discipline with excellent
academic  record (with a
minimum CGPA of 7.5 on a 10
point scale or equivalent or 70%
marks) may be considered
eligible for admission.

b) Applicants for admission
for full-time studies who do not
possess an  M.Tech./March/
MURP degree or equivalent in
the relevant field must have a
valid GATE score (at least 75
percentile) for Engineering/
Technology/Science disciplines
or must have qualified national
level fellowship examinations
such as NET (JRF/LS)

eligible to apply for admission for
Ph.D. programme of the Institute
a) Masters degree in
Engineering/Technology/Archite
cture/Urban & Rural Planning/
Sciences/Humanities & Social
Sciences and Management in
respective discipline or
equivalent with a minimum
Cumulative Grade Point Average
(CGPA) of 6.75 on a 10 point

scale or equivalent as
determined by the Institute
wherever letter grades are
awarded; or 60% marks in
aggregate (of all the years/
semesters) where marks are
awarded.
OR

Applicants with B.Tech./B.Arch.
degree or equivalent in respective
discipline with excellent
academic  record (with a
minimum CGPA of 7.5 on a 10
point scale or equivalent or 70%

marks) may be considered
eligible for admission.
b)  Applicants for admission

for full-time studies who do not
possess an  M.Tech./March/
MURP degree or equivalent in
the relevant field must have a
valid GATE score (at least 75
percentile) for Engineering/
Technology/Science disciplines
or must have qualified national
level fellowship examinations
such as NET (JRF/LS)




conducted

Science/ Humanities and Social
Sciences disciplines. Sciences disciplines.

by UGC/CSIR for|conducted by UGC/CSIR for
Science/ Humanities and Social

c) Engineering/Architecture
graduates from IIT/University
of Roorkee having CGPA
Score > 8.00 or marks >80% .

Item No.25.2.13:

Item No.25.2.14:

To consider the changes in some of the clauses of
Senate Manual due to reorganization of UG & PG
Sections.

As considered and recommended in the Joint
meeting of the Boards, PGS&R & UGS, the Senate
decided that modified Senate Manual as given at
Appendix ‘F’ be recommended for approval to the
Board of Governors.

To consider a report by Senate sub committee to
examine in totality the issue of Mr. M.P.S. Chawla,
Research Scholar, Department of Electrical
Engineering.

The Senate considered the recommendations of
the Senate sub-committee constituted to examine in
totality the issue of Mr. M.P.S. Chawla, Research
Scholar, Department of Electrical Engineering and
approved as under:

1. The benefit of doubt be given to Mr. M.P.S.
Chawla.

2. The case be closed. In view of benefit of doubt
being given to Mr. M.P.S. Chawla, the restriction
imposed regarding minimum period of one year
for submission of Ph.D. thesis be condoned.

3. The issue related to copy right rules, publication
norms and training to the students for writing

technical papers be looked into by the IPR Cell.

4. The issue related to taking an undertaking from
the students in respect of their theses/ research

10




papers etc. be looked into by the Ethics
Committee of the Institute.

Further, the Senate took a serious view of Mr.
M.P.S. Chawla disregarding the previous decision of
the Senate and decided that he be suitably warned not
to write to out side agencies without going through the
laid down process for initiating cases for redressal of
grievances.

Item No. 25.3.1: To report that the Director on the authorization of
the Senate has approved the Teaching Scheme,
minimum educational qualification, GATE
discipline, syllabi, GATE disciplines wise
distribution of students for the new M.Tech.
Programme in ‘Nanotechnology” to be started from
the session 2008-2009.

Noted. Further, the requisite qualifications for
admission to M.Tech. Programme be modified as
under:

Name of the | M.Tech. in ‘Nanotechnology’

Programme

Total intake 15 students

Minimum GATE Qualified Students from any
educational of the following disciplines: B.Tech.
qualifications: (Met. & Mat. Engg./ Mech. Engg./

E& C/ Electronics/ Chem. Engg./
Pulp & Paper/ Biotechnology or
their equivalent); M.Sc. (Physics/
Chemistry/ Biotechnology or their
equivalents) with Mathematics at
10 + 2 level.

Allowed GATE | MT/ ME/EC/CH/CY/PH/XL
Disciplines with
a Discipline | MT/ME/EC/CH (Minimum 5)
Wise CY/PH/XL (Maximum 10)
distribution of
students

11



Item No. 25.3.2: To report that the Director on the authorization of

Item No.

25.3.3:

the Senate has approved the changes/
modification in GATE disciplines, No. of Seats as
per GATE disciplines criteria etc. for the admission
in Post Graduate Programmes for the year 2008.

Noted. Further decided that the format of Sponsorship
Certificate  required from  full-time sponsored
candidates as given at Annexure-2, page No. 98 of the
Appendix ‘A’, of the agenda item be reviewed.

To report that the Director has approved the
revision of tuition fee with effect from Academic
Session 2008-2009.

The existing and revised tuition fee be noted as under:

Sl. | Programme Existing | Revised Remarks
No. Fee per|Fee per
semester | semester
(in Rs.) (in Rs.)
1. B.Tech./M.Sc. 13,500/- | 25,000/- |Increased
(Integrated)
2. B.Tech./M.Tech. 13,500/- | 25,000/- |Increased
(Dual Degree)
3. M.Sc. (2 year) 3,000/ - 3,000/- Unchanged
4. M.Tech./ 2,500/- 25,000/- | Increased
M.Tech.(ES)*
S. M.B.A. 35,000/- | 35,000/- | Unchanged
0. M.C.A. 10,000/- | 10,000/- | Unchanged
7 Ph.D. 2,500/- 2,500/- Unchanged

for SC/ST students.

* Tuition fee waiver of Rs. 20,000/- will be available to Non-
sponsored candidates.

There will be no change in the existing exemption of tuition fees

The Meeting ended with a Vote of thanks to the Chair.
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Appendix ‘A’
Senatef25.2.1

INDEAN INSTITLTE OF ,—.__H.u_:HD_..G.W% ROORKEL
SAME OF DEPARTMENTAENTHE: CHEMISTRY BEPARTMENT
[, Somject Code: ITCY-01 Course Title: Fundamentals of Poelymer Scicnee

2, Upntact Hours: 1.2 2 S [* i

3, Exwmioetien Duratzen (Hes T heawry 7 _ Fractical i

4. Relative Weightape: CWS | 25 _.__Zm_ L] _H.._._.._..H. 22 ETE| 50 .H.._.:_.“ 0

& Credits: 3 _ 6. Seamester: Buth 7. ubject Area: BGSEC

B, Pro- reguisile: Nil
O Clbjectives: Toinreoduee the fumdamentil and fechnological importamce of polvoers,

10 [etatls of Conrse:

&M, Particuolars Contact
= Hours
1. Introduction: Ceneral dee of the polvmers wnd  therr class fcabons, 4

meleculer forces and chemival bonding, Poelvimers o echoological and
bicmedical fields,

. | Polymer Chuing and Moeleeulur Weights: Degres of polvmericalivnoumber | 6
and weight averdpe, molecular weighls: Molecular weighl dispessity and
characteristics of polvmers;  Weight and  composition  heterogenceiy in
prlymers, Palymer chain dimenston and selution viscosite; Thermel acl |
spectra] charmucteristics of polvmers.
7 Methads of Frolymers Synthesin: Svntheais of polymers using bulk, selubion, | 6
emnlsion,  suspenzion  and  omterlecial  oeoute o polvmerzalion
charneteristics of polymers; Addition and swep growth polymers,
4, Techoological Polyvmers: Folymer blends, pelvmer compospes, polymer | 6
films, wesing, foams, polvmer liquid eryaals and engineering plastics, smart
and respansive polymers, polvmers for device applications, hiodegradable
| palymers, conducling polymers. =
ustrinl  Poabmmers: Vioylie anc phonelics, polvessers,  polyamides, f
polyphospharenes,  polvailames,  polvsiloxanss,  conrdinasion wnd
arganometallic polymers, polyacrylals,

n

Tutal 25

-13-
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Supoested Hooks:

SN | Authors! Titley Publisher Your of
E- | =3 | Publication
1 Billmeyer Fr. I “Text Book of Polvmer Seicoee”, 37 L. ST le- 19494
_ Interscience ]
2 Tred LE. “Polymer Svicoce and Techoolepy™, Preotice- [Tl ol Zrdia. 2002
3 Stevens MO, *Polymer Chemistry: An Introdoction™, 3 T Oneford 1945
Lmversily Press.
¥ | Seymowr BB, &nd Carmaher Jr O.F, “Polymer Chemisty™, hWMarcel 19491
| ke,

5 | Siaha . “Outlines of Polymer Technology: Manufacture of Polymers”, | 2000
Prentice- Hall af India,

-14-

14



INDIASN INSTITUTE OF TECIINOLOGY ROORKEE
MAME OF DEPARTMES 1YCENTRE: CHEMISTRY DEFARTMENT
Lo Subjecl Code: ICY -0 Cowrse 'itle: Nuelear Seiences and Applications
2, Contact Hoows: Ly 2 T Pt

3. Exprminalion Damation s x Theory ) I'raelical | |

T i
1, Relatve Weiphtage: CwYs | 25 PHS: 0 :||"|-1| |'| 25 ||' TFE FRE| O
5 Crodis: | 3 | f. Memaster: Totl
7. Pre- reguisite: Nil 5 Subject Avea: BGSEC

L Ohjeenve of Conrse: Fumaddamental aspects of nuclear acience and their applications will he
mntrocdused ko the stodenls,

1. Details of Course:

5. N, Particulars Contact
N ._ B . . Iuiirs
L. Busic Muclear Sciemee: Tlementary paclicles, nuclear siability, properties of |7

nucloans, mass-onergy  rolationship, noclear models, madicactivite, decay
methods, radioactive cquilthrimm, nuzlear icaction,

v

Muelear Detectors and Mepsorements: Coneept of o, [boand y madiation
dofection, different tvpes of detestors — gas filled, seintillation, solid s,
| ! semienductar . = — {
i Particle Accelerators and their Applications; Cyeloren, Van de Grasf, | B
Cockrort Walton, applications— 1on implantation, metcrizal modification and
characterization, nancsrrustured  meterials by ton beam,  trace  cloment
mapping, nuelear dating |

4. Muclenr Reactor and Applications: Types of ouclesr reacior ennchimenl of | 8
rliisatopes, poWwWor  gzoesgtion, sctops production. dsotope, madiotracer
applications, redioimmuneassay, radiopharmacenticals. nenrren astivatian

anglvsis,
— Tortal L 28
1L.5ugrested Books: . s -
NN, Aunthors! Title! Publizher Year of
Publicatinn
i | Glonann WD, and Vance D b, “Radiochemistry and Nuclear Methods | 1991
of Analysis” Jobn Wilsy and Sons,
x Acmikur, TLL, *Essentials of Nuelear Chemisin® 4P Cdition, New Age pl[1e
Internationl {F'] Lud. i
E. Leiser K.H., “Muclear and H,u:lmc:hrma_n'}“, " Edition, Wils =Y H. Mg
I: Bird, LR and Willisms_ 1.5, (Edz.1 “lon Beam for Material :\na[ms 1959
Academic I'ress, Inc, il

18-
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

MNAMVEOF DEFITACENTRE: Mathematics Department
I. suhicer Code: 1MA-O1 Canrsz Tlile: Advanced Engineering Mathematics

2 Contact Howrs: L2 3 T- O P 0

3. Exarmnination Duration {Hrs )z Thoory 3 Practical

1. Ralative Welghtage: GWEIIE IF'REl 4] |I'|.I'ITEi35 IE'I'E a0 PRE| ©
|

° |

3 Craghise | 3 . moemeoster: Boath V. Suhjecl Aren BGSEC

8. Pre-roquisite: Mil

W Dllyjective T impart knesswled ge of essontial mathemarical fools of complex variables,
nartial differentizl cquations and calculus of variation o cngineering sodonts

10, Dretaals of the Course:

S.Ma, Particulars {ontact
Haors
I- Functions of a Complex Yariahle: ."'.I'|.ﬂ|l‘_.-1i|'.“ fiametioms, oonjugane L]
hurmoenic functions, applicasions to the problema of porentiol Tow.
X { “onformal Mhpping: Bilincar  transtorms. o hware-0 hristotzl f
transfurmutions and their applicalions Lo enginesring probleme., |
3. Complex Imtegration: |ine intzgrals, Caunchy  inregral theorem, i

Taylor's and [aurent's cxpansioms, sorns end singulanbies, Ceochy
| resiclus theerem, cenlour integralion end ity spplications. -
4. Partial Differential Equations: Salution of fist order quasi linear 12
cuaticns, tour standard forms of PIE, selution of fiar eeder non-lingar
PIIE wsimg Churpil’s method, Solution of losar equalions with constan
coellicients, classilicalion ol secend erder TDE. soluticn of une
dirpensionnl wave and ilTusion equations. Laplace equotion e 2 aod 3
dimensions,
5 Calenlus of Varintiens: Tuiectoenals, Dolec’s equabions lor ong and ]
severil variables, soperimetric problems, sufficient comlitions for weik
and steong maxima and s, applications,
Iutul_[ 41 |
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11. Sugmested Bouls: .
5Mao, Mamie of Books ¢ Authoers / Publisher Yeur of

Publication
1. Brown, 1A, and Choeehill BV, Complex Variables and 1956

Applications, A" Fdition, MeGraw 11,
1, Prosad. C., Advaoced Mathematics For Engineers | Prosod 19491
Mudsalava,
3 Orewul [88., Iligher Eopineering  Mathematies, Khanes 2MHI3
- Publishers.
4. Foreyvsrig, Trwin, Au, Advanced Enginecring BMathematics, 159

B Clition. Juho Wiley.
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

HARME OF BEPITA0FN URE: Mathematics Department
L. Suhjeot Code:  IMA 02 Couraz Title: Applied Linear Algehra

2, Comsact Homes: Ly 3 T: D PO

3. Examination Dugation (Hes.y Theory 3 | Przctical | 0 ‘

4. Belotive Weiphlope: CWS | 15 |F‘F!3 0 I'I.I'ITE| L ETE| 50 | PRE| O

5. Cradiiss 3 . Segnesizr Bath 7. Bubecy Area: BGSEC
. Pro-requisit: MNil

. Ohjective of the Camrae: Vo intenduce Linear Alzehes and its applicatinns,
1 Nemails of the Course:

R " Particnlurs

T Cowtact |
Husurs
1, System of Lincar Algebraic Equations: BElemcntary ros aperations, 3
rov Teduced echelon Torm. mvertible matrioes, applicolons.
2. Vectar Spaces: Vector space, auhepuge, sum of subspaces. lincar 3
indepeidence, basis aod  Jicsisionm,  wingke Jdiocosonul apaces,
i1 coordinalss, o B
3. Linewr Transformations: Defimtion, rank-nolbily thesrers,  mainx T

represnlution, adeebr of losar rasslocneliovns, chanpge of basis,
salutinn ol Unear swsiems 4% = 8. applizations t selotien of
differsnnial couatinns,

Canoaten] Forms: Eioen pals, cloraetoristic eyvation, <igen values 6
and cigen veomrs, proporics, diagonalizatian ; alpehre of polymomizls,
pelvnomial ddeal, minimel polmomisl, Cayles-ITumilon theorem.
peoenmlieed  elzen wveclots, Jordin foom, compotation  of  matix
exponaiial. saluton 1o dizceete and eortinuous dyvpamical systoms,
stialilive ol linear syvstem =A%

5 Inper Producl  Spaces: Cooachy  Schwers  megualile,  clangulue 7
wanalite,  wthogosmel  bazis, Grohm-Schmidt  preess,  prajection
nperanr, speces L,and fo. Fourier serics and i epplications o

) tripooonelric Fourier seriss, beal und wive eguation,

i Spevial Matrices/Operators: Hermition, normal, unilary opsrators, i

Bilinsar, quediatic and Tlenmitan forms, Positive delinile operater acd

ils applications to physical problems.

-

1 intal 4%

-18-
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1. snezested Boolos

SMu.|  NumeolBooks/ Authurs /Tublisher Yearof
o —f—— Fublication
3 oflman, & Kunze, B., Lioesr Alpebra. Prentice Tlall of 202

Indiz
h. Lewn, 5. Lincar Alschra with Applications Prenbios [all of ZIM5 |

Indi [

[3.7 TPeler 1.0liver und Shukivban I‘ppiird Linear Alpebra s
Drentice Hall ' '
4. Sudun D Applicd Linear Aleebra, Prentice I, | mor |
&, | Strung Gi., Linear Algehra and  [ts  Applications. 3™ i3 [

i Do, Thomesom Asin Pl Ld
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11,

Suggested Honlis:

Mo

& Hall! CRC.

Principles and Applications, Springer,

Suhmeler DL, Applied Cryplogrophy, Wiley,

Diducalivn.

Mame of Theals ! Awuthors ¢ Publisher Yeur uf
. n - Polilicution
Dougles B Sticsen, Cryptography Theory and Practice. Chapozn 2002
Hams Delfs.  Telmut Fenbl, Intreduction o Crvploseaphiy, 2z
1996
Suallings, W, Cryptography and Network Security, Pearson 20035
1984

'rir:-thiM:N.._ A Cowrse in Nomber Theory and Cryplegeaphy,
Apringer Intermabional L.
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAMEOF DEPTTACENTRE: Mathematics Department

1. Buiject Code: IMA -4 Course Tille: Discrete Mathematical Structures
2 Contact MTours: L: & T F:- 0
I Loaenineiaon Dueation (les. b Theory | 3 Practical = 0 _

i

[

1, Credils: 7 3 _ &, Semaster: Both 7. Bubjoot Arcar BOGSEC

4. Pre-requisite: Wil

S Objectve ol the Course: o mmmeducs the Amdamenalzs of discrete mathomaties,
10 Dretails of Course:

Relative Weighage: CWS | 15 |PRs| o ______4m_ 35 |eTe| s0 | pre[ o _

S N

Particulars

1+

Relations and FPunetions: Feview ol wloebre of seis. relations. digranhs,
rattix of a pelaticn, properlies ol relalions, squivalence and pecliol ender
relations, nperations of relations, paths and closers, discrefe oumeric
fupctinns, arosdh of fuoetions, biz Orand big @ pofations, hash fiunctions

{ontact
Hours
10

_.._.._m__m_.. and Conneetives: fEn..E.._..Eﬂ. _.r.h_ﬁ:n_nk ?u._._ﬁ:uc.,.pncb. lruk F..__..._.....,u"
tautadogies, conteadiclivne, argiimesing and prools,

Fecursion sand Beeurvence Welations: Recursion. immdocuon, tbecalien,
rectiirenes relations ansd senesating hoonelicns,

Boolenn Alpebra and Cewmbinglorial Cireoids:  Loudces, subslaiices,
tsumerphise of latlices, boolean alaches, boolean expressians, application of
bealean alpebea to clrowil theore, cirenit minimization and m::._u_:w_nmi_.__._.

h

and mechine ol @ monmd.

Monoids and  Aviomala: Definition and  propertics of  monoids,

isumorphizm, tice moneids, CGrammers and their types, languages, fnite state
machimes, cquivalene finine atele machines, monoid of o fnile stale macking

zraph Theory:  Basic concepls, i=amoarphiam and subgraphis, eees aind theic
properliss, spanming trees, divected rees, binary trees, placar graphs, Evlec’s

| formuls, mulligraphs umd Toler clrcuits, Hamillosian geaphs

Taal

41

22




L1 Supgested Doolas:

S N Name of Books £ Authors Ywar of
Pulsliciiion
1. Liv L., Elemenis of Discrete Muthematies, Taw MeGepw T 2000
P Deerr. A and Levisseur, K. Applicd Diserete Strocture, Galpolio 24k
ublication.
3. Rodman B, DBushy R.C. and Ross S0, Discrete Muathemafical 2005

Struelures, 37 ediion, Pearon Tducalion. |
4, Inhnannbaugh, Hichard M¥sercte Mathematics , &% Edition, Maxwell 2AMk;
Melacmmillan International Edition, e
A, doe Ll Mo, AL kandel snd Baker 1L Pl Disercte BMathematios for 20
| Compuoter Scientists & Mathematician . Preolics TTall of India Pyl Ll |

=23-
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

MAME OF DEPTT/CTHNTER: Mathematics Department

1. Aubyoct Code: IMA D6 Course Title Finite Element Metliods
Z Comlact Hours: L:.3 T: 0 P: 0O
3, Examivabion Duraion (Hrs, ) Theory | 3 Practical | a I

4, Relative Weighluoe: CWS | 15 IF‘FES| 4] |I'|.I'|'|'E| 35 |ETE| g0 PRE| 0O
| 1 |

3. Credits: 2 6. Semaster: Bolh 7. Subject Avsu: BIGSEC

o

Pre-requisite: Nil
i, Ubjeetive of the Coyrze: To prowide basic sspecl of Boite slement eehmigue  and ils
applicatinns,

[0 Brstmls of the Course:

SMNo. | Particulary Cnntact
[irurs
1. Totreduction of Finite Element Metheds and DBasic Concepis: 4

Inproduction, hasic diftoronces between lindte elemenl and [nite
difference methnds.

Z Method of Weighted Wesidunls © Collocation, method ol lest 8
squarcs and Craletkin®s methed, nomcrical sahmion of ondinary ar
partial difforential equations using  these methads, elements of |
calenlus of varauons, esquivilence of Galerhin and Hitz mcthod in

| SR CHC. D - A

& Variational Formuolation of Boundary Yaloe Problems
'I-‘_j"pefs of Flements in Ome Dimension and Amum_l']-l}r; I .imcar, o)
quadratic and higher order clements, essembly, solulion of bended

_svatem and numernical integration, apphcation o QDI i

5, Tpes of Elements in Two Dimensions and  Assembly: Blements in 12

twen and Chres dimensiocs, hneer and yuedralic wisogalar slsmenis
reclangular slements, bilinger elements serendipily elaments, curved
Eowmndaries,  jsoperimetric  elemems  and  their gssembly,  some
propratining aspects-imesh gonsration, element egqualions, assomhbly
af equstions, snlution ol squerions. " =
6, Applications 10 Some Kngipeering Problems. i

|
Tatal 41

24

24




L1.

Suppesied Bool:

S-‘\ ik, |

~ Nume of Books / Authors / Publisher

RHeddy, 1M :.-‘m I11i'r'nrlllcTinnT{|- Finite Flement I‘ﬁ;thuds..
Ml Hill,

Ram, 5, 5, The Finite Element Method: i Engineering, 4"
sdition, Hutterworth Hememanm.

Rathc, k] Finite Flement Procedures, Frentice Hall,

5.

25

Yoear ol
I"uhlicatiﬂn_
2007
2004

2003



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

SAME OF DEPTTACESTRE: Mathematics Department

1. Subect Code: IMA -07 Cmmae 'Title; Fuzey Set Theory and itz Application
2. Contact Hours: L: 3 T: 0 P:Q

1. Cxremination Duratien (1les Theory | 3 Fractical 0
;I [

CRelaive Welghlape: CWS3S 15 |PRS| 0 |MTE 35 'ETE| 50 |F'FEE a |

5, Credis: 3 fi. Memcser: Both T, Subjcor Arca: BGSEL

8. Mre-requisite: Nil
4, Objective of the Courser To Introduce concepts of fozes set theory and ils spplications
T B0INE A5CRs.

LT

[ Ihetails of the {nurse:

5. Mo, Particolars Cuntact
B Houory
I Fuexy Sets @ (lomcenes of erispness and fuzxdnesa, erisp sels mnd 17

Turry aets, o - outs, convex Turry sots, operatinms on zey sots,
e — T fowey sets, furry numbers and extended aperations on
thern, B — reprosenmations of furey sces and  cxlended
aperalions on them. L — oorms and C— conurms, inereasing and
decrensing peneralors, interval equations, [uEzy cquations,

Fuzey Kolations & Fuery Graphs:  Fuzey celoions on Juesy
) sels, composilion of lecoy eelativne, lueey graphs,

. Fuzey Analysis: Puesy lunctions and Cheir extesma, mlegmilion
of heeey Junctions, fueey differentizlivn.

4, Fuzey Lomic & Approeximate Ressoning:  Fueey measures and
menstres of [uzziness, lnpuistic vacables, fuzzy logic, tmth
Lables, approsimats leasoning in suppet logic progeamming.
Experi Syatems and Fuwey Conilrol:  Experl sysmems, 5
ueeriainly modeling in expert svstams, [7Fy contiol, process

af fuzzy contral. |

bt
L

th

h

]
v

|t Decision Making in Fweey Envirenments: Fozzy decisions, 3
[uzzy  linear progeamming  probloms,  fuzeee  wensporiotion
problems, furzy dynemic Programoming, [uege mulbi-criteria
| mnalvsis,

L Tutal | 41

-26-
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17, Suggested Bonls:

1 5. Mo, | Name of Beoks’ Authors! Publisher "Yearof
! — s . Publicatinn ;
1 Zimgnermann, H., Fuery Ser Theory aod its Applications, 1994
e Allied Publishers Limited. o = s -
. Klir, Cieorpe J, and  Falger, Ting A, Furey Sets, Uneertainty 2003
| and Information, Prentice Hall of Indiz, P 1d. N -
| L Elir, Geerge T aod Do Yuan, Fuzey Sels and Fuerey Logics 2003
Theory and Applieations, 'rentice Hall af India, M Lid.
4. Russ, T.J., Tuzey Lopic wilh Engineering Applications, 27 2005
Fdition, lahn Wiley & Sona [ 1d.

5. Lal ¥ and [Iwang, C.. Fuzey Mathematical Peogramming, 1992
| Springer — Vearlap,

-2

27




INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

HNAME OF DEFTT ACENTRE: Mathematics

oBniest Csle: IMA =08 Conrge Title:Graph Theory

* Clontact Howrs: L 3 T: O P: 0O

3. Dxamination Duration (Hes s Theory 3 Practical o
S|

PR S—

4, Relative Weightape: CWS | 15 lFHELﬂJMTELﬂS |ETE| 50 | PRE ©

'

Credits: !_ 3 I f. Bemaster: Both 7. Bunject Arca: BGSEC

A, Pro-requisite: Ml
G Objeclive: To pequaint the stucenms with the basic conceprs of graph theory,
L Dhetails ol Course:

8. Now Particulars  Contact
- I . B ' Hmln |
1. Introduction to Ciraphs: Definiting of 8 éraph. tinite and infinite E-_-:ﬁ'us S |
weidenee wnd frpes ol verboes, sub graphs, isomerphiss hetweesn twn
graphs, conneslivity, averscbility, Duledun  wnd Tlamillostan praphs.
| wawveling splesman rehilem |
l 2. Trees and Fundamental Cireuits: Delinition and properies ol iress, rootsd |
and himary teees, counting trees, spanning teecs o a prapl, fundamental
_' ChEIiE, o sets, acparability, ferenrl o
i Yecotor Spaces Assovinted wilh Grophs: Golols Oelds, vevlor spaces
_l aszociated with graphs, orrh:!g-::uml vegiors and spaces,
4. Mupirix Representation of Graphs:  Diifforent  tpes of  maltices L |
corresponding to a graph, incidence, sitenits, cm-set path end adjaccney
matrizes of & praph. o
5. Planar and Celorings: 'lanae araphs, Kuratowski's '-mpt'a deteetions of 1_ 5
planarity, chmomatie nogeber, cheamatic pﬁ]',nc-w'-ﬁ chromatic paritiaoning,
cenrering and four enlor proklem, geomeric dusl, cambinatorial dual. |
B. Directed Graphs: ]=.|:u:-'~ af n]u_mp 5, dmrap"ﬂ and 1 lulmn relatians, dircesd
paths and connectedness, Fulor r!lp_'rqphs: sdjaceney praphs, [T SRS |
and tornarents.

1

Enumeration & Polyas®s Enopmeratiae Fheary: 'vpes ol enumneralions, f
Prlyas cnunting theorem mmd its app icaiions.

Tawl 42|

2R
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DERTY CENTRE: Mathematics Department

L. Subject Code: INTA -1 Courss Title: Mathematical Control Theasry

2, Coeitast Hours: L:3 T:- 0 P: 0

3. Fxamination Deeation ([1is x Theory I 3_ . Practical 'T
A _I

4. Relutive Weightage: CWS L‘iﬂ PRSII_L—IMTE [Jﬂ ETE|_E:_:| | F'FEE|_ n_:

5. Cradis: [ ? :| . Nemesier: Both 7. Suhject Area: BGEEC

B. Pre-roquisiue: Nil

0

» Objectve ol the Course: To impart the knewledze of the fundamenrals of
nrrhemalizal contrel theory.
10, Daetails of the Coorse:

| % Na. | Particulars Conlact |
Harrs
i. intenduetion: -:‘_-‘.ilnl-f:r: marematical  model  of  conl ;s'r:;l a7 |
o _er_'EqLﬂ1Eﬂ?. probicms ]
F Contrel Syslem ;@ Sl space representation of & dvnamical swsten, 15
soluticn of lincar Time invarian sysiem, computation ol transition '
| matrix and the aclution of dynamical sysem, conrealialbilioe anid |
I ihservahilitr of linear control sestem, duality theomems, compatatinn
uf oombroel, sxamplaes. )
| 3. Feedback Conteal: Stae toodheck of 5 contral system, controllabh Ay H
and fesdbuck, eigen value assignment, e o
4, Stability Analysis:  Saniliy of Bncer system, telaton hebaeen mo
| cipenveluss wod  slabilite. aswmplotc stability, RFoulh THurwile |
critecion, Lvaponoy Tusetion aod stability, Myquist stability crierion,
_ enamptes R N
5. Optimal Cooteol:  Optimal centzel coleria Lo linear conteol systom, T
o

|
- _ Total |



Supacsted Books:

.M.

Same of Hooks ¢/ Authors / Fublisher Year of
e | 'ublicalion
Sagrath L1 Gopal WL Control System Engineering | T 201
Editien, Mew Age [nlernaional.

| Darta Biswa Math, Momerical Methods for Linear Control 2IHIE

Systema, Acedemic Press Elsevier.
enjarnin (. Kun, Autematic Control System, Prentice Hall. ik

-31-
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME O DEFTLACENTRE: Mathematics Department

1 Baljeu Cunde, Il =110 Canass Till: Modeling wilh Dilference &
Differential Equations

2. Cominet Hours: L: -3 T O P: 0

2. Cxamiration |uratinn (Hrs. ) Theory | 3 I Practical | 0 _I

4. Relalive Weiphiues: CWS | 45 PRS. UTI".HTE 35 (ETE| 50 | PRE| D

=

- Aredins: |- 3 | 0, Semester: Both T, hubject Area: BGSEC

B, I"re-reddisite: Mil

S Hjective of the Course: Te peovide mathenolicsl moceling  technigues Sor solving
real lile pooblerms.

1k etail= of the Courae

S Mo, Particulars Contact |
— | Hours
1. Introduction  to Mathematieal Modeling General  fealures o 20
wodeling, trpes of modsls, ramewers of meodeling with g sample case
B
1, First arder Differential Bgostions: Kockel fhght, Tomies!l's law for ™ 14
water [ow, Inhibited arowth modsl, spresd of epidemics, electric
cirenits, ceonemic grovily, geoarh aod decay equation, application W
i absorplion, carhen dating, water hoating and cocling. - o |
3 Stcond  Owider Linear Differential - Kyguations: bz lanical 6
[ oecillations, eleorric circuits, _
4, Sestem of Limear and New-linear DilTereniinl Equations:  Spring 10 ‘
| pozss svatem, infecacting specics, dine kincties, planctsiy motiog, .
5 Differenee Equalions: Crowth models with delar, cconomic models, &
i3 Partinl Differential Eguations: Teattic comeal maodelzs, binlagiesl 1
| SVATCMS, o - ‘
F.= Totl | 42
~32-

32



1. Supzested Boaks:

s5.Mo, Mame of Bonks ! Authors & Publisher Year ol

. ) Fuhlication

1. kapur, LM Mathematical Models in Ii-irﬂngrr' & Medicine, 192

- Ll Wesl Press Ll - -

= koapur 1M, Mathematical Maodeling, Wiley Fastern Lid. 19495

3. Rarmes, K., Fultord, (R, Mathematieal Modeling with Case 1 v
L. Situdies. Usvlar & -rancis, |
Ii | Blacwndar, I3, Bioluid Mechanics, Word Scientifie, 1997 |

3, "Dvm, Clive Lo, A, Priociples of Muthematical Modeling, 2004

[

| Elsevizr,

|

-33-
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

MAME OF DEPTTCEN TR E: Mathematics Department

1. Bubject Code: IMA-11 Coneae Title: Mumerical Methods
2, Cantact Hours: L: 3 T: 0O P: 0O
3. Fxarmnation Duration [Hrs.): Theary |_3. - Practical | ; a |

4. Reluative Weighrage: CWS |715—|PE5i_ﬂ IH-I'ITE 35 [ETE &0 |F‘HE| UJ

5. Credits: K] | &, Remester; Boih 7. bubjecl Arcas BGREC
| %
B Pro-regquisie: Mil
9, Obieciive of the Course: To impart the kooeledec of basiz nomerical techniques e sofving
avariety nf prablams .
L Details ol the Course:

5N, Particulars '  Contact '
| . s : Hours
[ Error Amalvais:  ypes i errors, propagsEtion of emrors, corrcet end i
sipmibcant disls,
2, Solution of H}"s.t;.m of Linear E‘::;uatinaw: Cianss Alimination method B
| with partial pivoring, L-00 deeomposition methad:  Doalinle end
Croul’s methods Tacobi and Gaoss — Seidel erstive methods,
|f"r. | Eigen Walues and Eigen Veotors:  Daminart and smallest cigen 3
| velues and sigen svestors by power methed. . __ |
4, Roots  of MNon-linear Eguations | Hiscotion, ropnia-falzi, Atkin's, L

Mowton — Rapison methods, divect terative srethnd with convergence
eriteria, Mewion — Bephson methods e the selulon of oon-loear |
 |eguatins.
5, I[nterpolation: Finile dilfference cperoters, dillefence table ad ] |
wlerpulation oemule - Newdon’™s forwered, tecloward, Sticling’s amld
| Bessel’s [ormulie. Mewlon's divided ditference and Lagrangs’s |
intzepolation formulas, eoeors T vacious interpolation formulag, cubic |
[ spline inerpalatian, Inversc inmrpolarion-succesaive anprosimation
| andd [agrange's |l:1|'1-:1r.f._

-34-
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o, Mumerical Dhiilerentiation & Intepration : Yucious formolae Sor 0
| Sirst and second arder derivanves. wapeeeidal, sumpson’s 105 and 378
Tules, Romberg intopration and (zanssiay quadestus formulaz,

7. Solotinn of (rdinary Differential Gguations © Pieard | Euler, 7

| madified — Fuler, frarty —order Runge-Kutta mathads, Milne's
predicier — correcior method, errnrs.

5. Solution of Parabolic Partia] Ditferenmtial Fquations | Explicit & 4
ik — Micnlsem methads md their comvergence. ‘I’

- Tuoral 42

L Supeesied Books:

| 5NI:I_| ~ Name of Buoks [ Authors | Publisher | Yearof
- ) . | Pullication |
1. Geald, Cortis Foooaznd Wheatley, Tattick O L Applied | 200z

mumerieal Analysis, & Fdition, Addizon Wesley, b o

lE Jain MUE Iyvengar 5 RLK. & Jain, B K Nomerical Methods | 2iHHY |
for Scientific and Fagincering {omputation, 3 Editinn,

wew Age nk Pyl Ll Pub.

X -("rmTr:, 8. & [e Boor i, i:‘:1e1ne11ml'§' Muomerical Analysis, TS
| 3" tadition, Tata Mot I, _ -
4, Smith, (1. 12, Nomerical Solution of Partial Differcntial 1ER

Fguatinna, Celord Tontversite Pross,
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

MabE OF DEPTT CENTREE: Mathematics Department

1. Bubject Code: IMA-12 Course Title: Dperations Research
2. Contasct Hours: B T: @ P: 0O
3. Examination iration {Hra.y Theory I? _I Practical o |

4. Relative Weightages ::ws| 15]PR51- ]MTE| 35 |ETE[ 50 | an| 0

: | .
5. Credits: 3 ‘ 6. Semes ler: Both T, Bubjecl Arcar BOSEC
I

5. Pro-reguisite: Mil
A0njective af the Cvurse: Tooexposs the andents oo some operations jescarch models
und their anluaon technigques,

DO Tketals ol the Course:

| M Particulars Cnntaet
L. . . N ) Honrs |
1. O Maodels @ DX fferent tepes of OR mndels and thelr canastions, 2

2. | Linear Programmiong Probloms:  Convex sebs pgraphicel melhod, 15 |

simplex methed, artificial variables methods, duality heory, dul
| Aimnlex methed, sensitivite aoalysis,

|% [ Tnteger Linear Programming Problems:  Colling plane method, 3
Cbranch and bound techoigue lor ol oleeer and mixed Inleper
I_ programming prablems |
4. Transporiation Problems: Transperiation and assianment problems, | 3
|3 Game Theory: Bectanpular pames, Soninax eonenm,  gruphicad 3
solution of 2 % 0 and o0x 2 cames, eeduction to linear programming
peoblem, B
. Seguencing aod Ioveontory Dedels:  Processing ol jobs {leoush r |
L machines, inventory modals.
.4 Oueucinz Models @ Analvsis of sinple guewss with palssen aceival 5
= and expenential service lune distibalions
Towl| 42

26
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i1,

Sugmostod Honks:

S50 | Naml.. nt lhm!ﬂ. ! -‘mtlmr‘t ! I-"thhth:t' Year of
el i o s e e e ety it Publication |
THilI:r F.&. and Leibermann G Intreduction tn Oporatiens | il [T

Rﬁbl’ll"lh i [.djlw': Jata "ri-.,Gr.;.'n 11l

l_.m Gon F'rl: Lice Full.

| Huvindran AL Phid ips 12T, amd ':*-u:'tl-h-_r-p, A l'jp:'_rai_mn-t T 2m

Research: I"rmuplﬂ and Pravtice. 27 Céidon John Wi Jl:'].-

& Sonps,
Panl, 1., [ntroduction Lo l}plimizatiun Techmiygues, < ZEHIy
Edilivn, Tuin Drothers. o ) —— _

| Fas, EE) l"n-[;mmrm" E'th:mu_atlnn lheory v & Pravtice . 19946

| 3 Gditiort. New e Tnl ST U .
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

MAME (3 EPTT/CENTRE: Mathematies Department
L. Subjecl Code: IMA-13 Covoeze Title: Optimization Techniques

2. Contact Mours: B T: 0 P: 0

1. Examinglion Dumuan (Tirs: Theory | 3 Practical 0 |

4, Bslative Weiphlope: I:W3| 15 PRS| 0 |MTE 35 |ETE| EEI | FRE l] |

5. Credivs 3 | fi. Hereser: Both 7, Bunjgor Arca: BGEEC

& Mro-peomisite: Nil
 The sdents having smdied the course on Operafions Ressarch are nuel elihle o oller
rh.u CoaIrse’

8, Oibjentive ol the Cueorse: To introduces the students w the subject ol epomization
Techoigues.
L etailz of the Coupse:

%N, | " Particulurs ‘Contaet |
, o Hours
1. Formmlatien: Mathcaatical Formmlation of oplimizelicn prablems. | 2
M. Lincar Prugrammmg Prohlems: Convex sots, praphical meth nr | 15
Simplex methed, artifcinl vanable metheds, duality theors,
sitmplon apethed, ioleger plopratumipg problams., gt o
3 | Nun-linir Pruu‘nmlmmg Problems:  Convex lunctions, Fuhn- 7 !
| Tucker theary, quodiatic problems, Welle's and compleznentary pivot |
| alaorithing
[ 4, | Geometriv Fropramming Problems:  Problems with posilive 5 i
g |izu.-._ln.l-r:nli.‘; uple i deprees of diflfeulty, e
= Dy mamic Prtlhmmmm" . Dellman's rn"uplc ol g aplimnaiily  and 5
[ amethod ol recurgive cplimization {problems involving cie consteaind).
. Search Technigoes:  Unimadal [unctions, direct seanch and graslient 5
I mietbods, Obooacel method, geldes sechon methad, sleepesl degent
meiicsd, Mewtop-Rapbison methed, Hocke™s and  Jeove's mathad, |
conjuzate gadicont metleds, oo g oy
- Tolal _-'il_

-38-
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I 1. 5ugiesmed Bonks,

S, | Namae of Books £ Authors ! Publisher Yearof |
T, | Publicativn
2082
Research, 7 Tditton  Toe Mo [0, I
Tuha,H A Operations Hesearch — An Introduction | Fi 2N

T Editivn Prentice Tall.

i-i; Sonas

"

o —
3 - [ﬁu'-':inlinm A, Fhilips DI, end T?c:!':'_:rg _J.J.:Elrréaltiﬁﬁ
e

|1 I Tiller T.5. and lﬂhcmaﬁiﬁnﬁdu_dilm e Oiperations
d

e{|THT1
Resenrch: Principles and Fractice, 2™ Tdilion John Wiley |
N |
| Pant, 1.0, Imtredoetion o+ optimization  techoiques, 37 M)
| Edwion, Jain Brothers, |
5. Fac. 5.5, Engincering oplimization: Theory & Praclice 199 [
| 3% Tdition, New Age [nt e e o |
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

MARME OF DEPTUACENTRE: Mathematics Department

1. Suhicel Code: [MA-IS Concse Tide: Robotics & Condrol
2, Condact ours: L: 3 T: O P: 0
3, Examination Duodion (f Irs.: Theory : 3 ) Practical | 0

|

S |
A, Relative Weichinae: CWS |_15 PRS0

I1.I1TE| 35 |E|'E| sn'| szl o |

5. Cradits: 3 . Bemester: Both 7. Suhject Arca: BGSEC
et
B Pro-roguisie: Mil

S0bjeetive nf the Conrse; “To inpart the kuewledge of basic pringiples of relber
manipulaes and their comrial.

[ Details of the Coupse:

[ Mo, | Partcolars Contact
B Hours
1. |lntruduuti1m: Eobotics, Hobol manipeisors, simpic a0 three 4 |
| depress of freedom model |
jo.4 i Homogeneous U'ranstormation: Cn-ordinate frames, translation and i

redulinm, change of Games, homngeneous fransfomanion, composre |

I ] | homepenenus runsfvrmaebGons, geoemad exds of ooton. 1
13 Kinematics :© Link creardinawe frames, kinemearics paramelers, the 13-H T
represenlalion, Armo eguation, S5 e el maeaft o
i, Inverse  Kinematics: Uhe dnverse  kinomaties  prohlem, ool I
Ceonfiguration, Sehitios of inverse kinemnaties problem wilh examples, |
| | trajeelory plamming and worl space unalysis. D [T
| 5. I¥ifferential Helatinnships: Dervative of  homosenoous 12

Jueohmey, dvmurmioul equootions. control ol moampolator  dvoaes,
robolic vision wod conicel !

[ran&ﬁ}mu[iun: velocily and acceleration ol ead-eMecior, masipulator.

o e s e
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1. Sugacsed Books:

[ 5.5, Mame of Books ¢ Authors / Fublisher Year of
| I . L Pahlicatinn
1. Yushikawa, Teuneo, Aw, Foundations of Boboelics Analysis [ 4mi)
| & Control, Preziive hall.
Z. sehilling. Eohorl 1, Fondamentals of Roboties: Anaslysis 200
and Control, Treative ITall of Tudia, o
3 Cihosul, AshiGren, Roboties: Pundamental Coneepls and 2HI
Analysis, Owlord] Universily Prass, -
4, Craig, Inhn L, Imtenduction to Hobotics Mechanics and [T 5!

Contrel, Fesrson Fducation,
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Appendix ‘B’

Senate/25.2.2
INDIAN INSTITUTE GF TECHNOLOGY ROORKEE
KNAME OF DEPTT. / CENTRE : PHYSICS DEPARTMENT
B Aubieat Crole: T -0 Course Title: Quantum Devices
Z Contact Howrs: T h ; 1 i I' 1
3 Fxarinarion Duraron {TTis ) Thiery | [ 3_ J Pregtreal | I".__: 0 |
a Welative Weightaze: CWS |1 [Z1PRS [0 [0 mTE [3]5|ETE [5]0 PRE [0 0
] Credits: | 0 | 13 . Sarmesier: | \"" |-_ [ -|
Autumn SPTiTE Listh
Pre-requasite: 1'H-107] 8. Subject Arear BOSEC
H Objective of Course: To tamiliarize stadens vl an ungderstanding of how she slecresic. ootical and
transport prooatiss of cuanium we'la wires and dats e caloulatad.
i Leeils of Course:
S.Mo. ) _ Iarticalnrs o Contact Hours
I Basicz of quantwm mechanics, probakilye ol the vnceniainty phinciple,  the I
Schroehinger wave squution, potertial seell problemn, woneling, particles in perdodiz
padentialy, energy bmls, Fmspor in quantum siruztirgs (perpend icular -1FE|:!i{ril”l-‘|:l I
il Flestresin quantom devices, held effoot iansistor, hetrostructere Lield efect ranseslor, 14
kripalar hemostriatare nangisiogs, resonan |l lonnelisg, csollooms, diodes aml veansistorns,
rrni ek carrent voltge chumueteristics and mult valeed logic applivelions, -
E COphenl gquaniom devices, opfics of quannum stroctuee, optical resonators, interacton ot 14
light with matter, oplacal propedies of bulk semiconductors, oplizal propesties of
quantun structurcs, intra-hand transtions, lght asplificabion i semiconductors, light
criting diodes, amplitication foedback and lagze ascillations, modulaion of lazer
outpul, cpmantam well lsers, surface emitiing (asers, blug quantum well Lesers,
phctnesnductive detecinrs,
= Tl 42
11 Suoceated Bocks: . ] ol B
| 5.%n, Mumes of Eooks! Awthors _ - Year of Publicatinn
[ Mitin VL, Kochelap %A, amd Stroscio MLAL “Ounantum Hletrostrueiores”, | Reli |
Cambridae University Press. i = | |
i B SN, Pliysics of Semicondoetr Devices”, 2% edition, Wilsy Fistlern Lul, 1991
i Fov Dk, “Physics of Semicondoctor Deviees”, Hederubod Universite-Press, 1992
Irnelise
v, Harrzon P, “Cnantum Wells, Wires and ats™, 79 Fd., lohn Wilow and 005

| Mons .
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INDIAN INSTITUTE OF TECHNOLDGY ROCRKEE

NAME OF DEPTT, f CENTRE : PHYSICS DEPARTMENT

Subject Code; IFH-02 Cowrse Title: Wannmuaierials

2, Contact Hours:! I i 1: i [ [

3. Examination Duration { Hezy: Theery ] | 3 | Practizal i 0

4, Relwtive Weighlape: €WS | S| PR 0 [0 |MTE 3T S|FTE [S[0]Pme |00 |

5. Credits: [ 0 3 . Semester | | ] ol | |

Alamn :\_i-rlrirl::_l, L

g Pre-requisie: PL-100 %. Subject Arca: BGSEC

. Ohjective of Course:  To worcdice the emersng aree ol ponefechnology which has potential
revolulloniee jechnigues by which matevizls and products will be ercated In the ftuse with e anil
superior properhes and Timstienalilies,

i Dreiuils oof Course:

S.Mn. | Fartlealars Contaet Hours

I. Imtrodae i Delinitions wnd course prggnization. zlzzsificarion of fometican] nnnomaterials, Lt
hlarorieal dovelopont

2. Fundamental Priociples: ¥io & scals, onis, scaling Taws, aims, maleculss & clusers, [k
sipeczmalzeoles, noncsenle phemamenn, fwmclng, Chovical Boods (ovpes and swrenoil
Imermlecular loeces, melecular aecd fry;ﬁn}l'ir_c strucrerss; Hiemechicol srmoastures  and
functionalivg: Suslazes and aecleocs, holls o ek rensition, selCassembly and suriice
raeonst etion

KR Froperties of Manos ¥aterials: Sl Copendercs ol properliss, phenomeni and progesles sl g
nzacscale; Mechanical-fictiopal, optien], clecueal Eansport Magneilc proportics,

4 Mamomaterial Characteriration: Elesicon auderoscapy, acaniting probe avicrossopies, near 10

deld microscany, mocn- Al onear Tield Romen specrroscany, surfice-smhanced  Rirnan,
| SpoCtrosc Opy, X-ry photaclecivon spetitosceny. X

3 Svinthesiz of Masomaterials: Fabzication wohoigues: Sell-assaml:le, soll=replication, spl-ools, 161
Lamgmuir-Rlodzent thin films. remalickozraph, bio-Inspivcd synacheses, microfluidic srocesss:,
| Chemicsl vapar de 1 Fervcondectars, cadmiome salfide, sificon, Sullerenes  carbun
tanoiuls; Maa-composies, CANG OO trsleminly, hiolog ical mabsogls,
i Applications ol Mammaierials: Maneelecimonics, narosensors, eevicormental, biolegeeal, ]

| cierey stotaze and facl cellz

Toml 12

1L Suppesied Books: . P S——
5. Mo, Sumes LF Bosksd Anthors S Yiar ol Fullicilion
1 Felstens AL AL and Capunmaia B2, “Manomalerils- Synthesis, Properties and k]

ﬁ,pp]in:—.ﬂﬂil:lﬂs-: Trerifohe |:|I"F"|':'s,i|:$ P:lhlis,h_i,n_g, |
z Malwa H.5  “Handboaok of Manostroetuiced Matoriala amd Xanotechnolagy™, YVols, |- 200

5. Academic Prass ) —
A Benedek en al G, “NManostruetored Carbon for Advaneed Applications"”,  Khawer anil

| Aendemic Puhlishess

K. [resselhae: M5, Dezseihans G oand Eklned P, "Science ol Follerenes and RELV

Manolabes™, Asdmic 'nas
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INDIAN INSTITUTE OF TECHNCOLOGY ROORKEE

MAME OF DEPTT. | CENTRE - PHYSICS DEPARTMENT

I Rubiect Cide; TIL-03 Conese Tille: Fibor Optics
3 Contaer Hours: [ 3 I ] = 1]
&R Lxomenatica Duration (Hes Thawry B HHmHHH Mractical |I M_ul H | Mn- |
1. Refarive Weightege: €WS LTS PRS (07 0| MTE |3 3 ETE |50 ]PRE [ 0] 0]
i. Uoredins: _ i i L [ Sarmester: _ I |_ [+ ] _ ||||| _
AT sSpring Enih
T, Pro-reguisite: PH-L01 B Subject Arsy BOSLC
LA Objective of Coavse: Lo presvide un understanding of the phyvsical principles of eptical finers and the
erpnzering pspecls el theit use 10 oplical felecommuanicalion sesteme and senzor technology.
10 Leziwils b Conrse:
S Mo, Purticulirs s Il.HH.F_.E“_E_]IlL
I Basic Charmeteristios s the Opticel Fiber: Light goidence, oiesrical aperlore, cabzren 03

—_ =

._|_| bt ot i M

| madivm

bundle, afcanation, pulae deneceen, s meehanisms.

ulse Digpecsion io Cplicel Waveg pides: Fay palng, wansil Ume saboclaians, pand
step-index p
urh, maleria

e irndos i
laom wevepnides, power baw srofle, pulse disposion i goded dex |
BTHION, PTRUN v ol proadening, |

_i —_._wiaﬂ.__..:_.—.n_u_.q._._.._.n wnl Ciprienl Fihers: TF amel TH Mr._m_..__l e
_..__”.....rﬂ E.w}.._u._.mr wilh 4 .n_._. Em o ._au.._E .._._.._uu. ..Lm |

_._._._.?__._...

K, _,._f.l_u.__..__. wleleclir

Dhesipn ..u._uaz.___nﬂu._.__aﬂﬂ _._.|._Ju_._mﬁ ﬁ_._:_n _.....___._.:._.____.___.n_._u_:._._. System: Cimopap delay aud o !
;hp%arbua:bdL:f#a_esgserr:.LEH CI%, sglliftoe fibore, ainpics _

x a lags, analog and dig sizral foomaise Tk, |
bit ermar nve, ._r_..._...u.q _..__.a_w_a..._;..._m" rise e bndgeling, abenowian fimited systom, dispension

Fiber-Oplic Compooenls and Seosecs: Oplicad Ghee angbiflien, dispeaion compcasating IHH
filszr, apical fiber direerional couples, polarizatien contradles, fiber Prage gratings, long peving

fiker arines, Ther aptic intsrferametric sensors, Cwsment sensoes, syruscope, 1P-seraar, gas |
serisan’s, einperatirs, tdlie aod predsuie sensors, lgeid levs seezon, displacoment sensar. el | |
EEPCALIEE rRarirein \rt .:._._....l.._.__.n
Fiber Fabriention: Fsbeicotion rechni inues e f.:u...__h.. _.__ﬂ. oxigalinn, wapn _?1.._.1_ [Th
aiit depasition, modifed \__..._._.__." al vapoar deposition, 1_"5_._: dobivalud cherieal vagour
| it double-crucible mtled. mechanical sropaites of Ghers, fb n»:n._—..,_l_n. ..,.__-..__E

T Diresselbins M, 8. Diessselhaus G god Bklund P “Trience of Fullerenes and | 1941

--LIIII Tulal .._ 43

snroeated Books;

|||||| Mapnes of Basks/Authors ] Year of Publication !
r _: Diptical Fiber Comanowications”, Melaw Hill Mow Yark. | 20U

Gnatek AL oaml Thyagacamn K q.___“_.:._m_..._”._:_ tu Fileer Ohpries™, Cambridge TOUR
Tiniversioe Pross,

vl i 1P F:n?:_.rn ommin abion Swateans”, John Wilay Singapore, il |

Akl -4 it W e

.?._ b, .___.rm_.._r_.___r Pross. Ry B | _

“Dwkin 1, amd _,‘..,_._F_“_.—._.._. _"_. .“.-—.._E!_“._ .—u_:mﬂ .._f.-_r.-qx.. Boston — Artech Hoase, E| 1987 |
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INDIAMN INSTITUTE OF TECHNOLOGY ROORKEE

MAME OF DEPTT. ! GENTRE : PHYSICS DEPARTMEMT

Sibjent Cmle: 1PTT-004 Conrie Ditle: Spaiee Science and Techoology
2 omtazn Hears: | K ' Tz i ] i 1
3. Lxarmimaticn Drursdwer (L} Iheory | 0 | 3 _—| Practical O a |
d,  Relaive Weighwee: ©WS [ 1[5 Pr$ [0 o™ 3 [s|wie [s|e]rre [T o
£ Creditss [ 0 ] 2 | ] Semester [ v [ Sy A ey
Avtumn Spring Itk
T Mre reguisite; PLE 101 g Subjes Seew BOSEC
| & Objeetive of Cowrser  The cowrse aime to familiarze stedeats with the basiza of spaec scionoe ang

teshr gy wnil (0% appbcaiong,

[ 1. Drenils of Course: ]
T Particolars Conbuct Hogrs
. [Earth aud Dl'hiii.ng Satcllites: Dasic princizles, h-.EIcrim’-. orbits and  Kaoler T
equiinns, orttul elermen s, from velociby and posilien infaroationg Pectarhalivn theors
and epplications, data reeebvivg @l handling, ) ol
¢ Tockets and Rocket Fropulsion: Eockets and wecket progalsion, lzmd faels, solid b
[wels, clectromoenels propulsion. oo propelsion, imporanl sstelile onching
staties, Tacilibies at TSRO, MASA ud FERO Buesian and Chinese Gerlics,
| i Gilolud Positioning, Systems; Global moation satcllice systems, GPS sygnal 0
| sivucture, Application of GFS systemns. o
i Satellite Cwmnmounications: Fanh to sarcliitc eomumicatdon, lazer communizarion, (152
| satellite to satellite communication. -
5 Applications of Space Tochoolesy: Phvsics ot the each's atmosphere, Solac 1o
| ohsereattons o miFared, visthle and %ores; Communicelion satellite aml spplizeiices;
Farth rescurce manitoring, ol wansing znd crhers, Hubple apace telescope, milicans
applications, weeatner satellite and acplivations. o N
f. Manned Flighis: Mained flights t moon, Manred corbitine space crafis, hASA space i
shuttles; Immunily and ofecton in spoce; Lhe Dotermebicnal space statioa ol
:||\p|i|.'=|li-::-n: W ian R crall, 'L_:L_'-';a.'.:
Trual 4
AT Bumrested Books: p—— g
i 1T Mamies of Booke'Authors Year of Publication
Hurk Lans, “Space Svience aod Techoalogy'™, Jobn Wilsy and Sons |
. Verger BT, “The Cambridge Enclvopedia of Space, Missions, Applicabions
and Uxploration”, Camnbridee University Prass 1
1. Uberod 2 and Chakrevorly 500, “Spove Knvirenoeent and i Tnieraction A0
With Spuvevral”, e TSRO Veneational Progrene, )
1. Hans Mark., Silverra, Yervmovich Michoel | Millon., “Fucyelpedin of Spoce ‘ A
svience nnd Techmology”, 1 I|1!'||,||_.¢|'. Witey Telersoivnze. . |
. CGraraer, Johin T, Gones, Mazelam, “Satellite Operations, Svsdems Approuch o | e
Dsipn wnd Comdral™, Ll ool - - )
fx Kaula, Williwn M, "Theory of Satclite Geordesy Applications of =atelline | 20

Creadesy”, Minenla Dover Publicatons

BB
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| Ll-Fabbooy, Abened, Shutrnduction fo 1% The Gkl [mlillu.i.llg Systcm”, 20l

Arech Hovse, |
IT | Kaglan, Flli 1990

Gl T, ".iEI.h'F'GIJ.ID'lliI]g PE: Priociples and Ap[l'iﬂllill-'ll!i", -;I-:-:L.lf

| Hous:. -
| a9 Bo, Guiechang, “CPs: Theory, Almorithos and Applientions”, Springer, 26H03
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

MAME OF DERTT. F CENTRE : PHYSICS DEPARTMENT

L. sSebject Code: IPH-05 Ceurse Tide: Superconducting Materinls & Devices
2 O [lones! I.: 3 ; T [ ] P i t
A Frarnirativon Dharation (Ties, 3 Uy | a | 3 1 Practiczl | o q
4 Relative Weighluge: WS L[5 |PRS (O] 41MTE (35 |ETE [S[0lPRE [0]0
uf Crediger | & | 5 i Semesier | = ] o
Aulimn Sprins L
s Pre-reguisite: FH-101 A Bubject Area: RGEEC
3. Ohjective of Course: To provide comprehensive koowledze on sopereondochivity ans! supersondusting
raterials.
1. Details ol Courae:
T = Parlicalrs Cunlucl Hours |
| Charaeleristie Properties of =uperconducting Malcrials and  Basic Theories: Zero B |
resislittice, Messner oflec), oritien magnedis Neld, critien] suzramr gensity; Tepe-l ood Twpe-dl
supietetnductons, isolope cilecl, Mo quantcation, chermiad praperies ol s r.-.-'_'lmrll:-::lur::: Hea: |
cagactty, thenmel condustivive, cncrey gap Lendon s equabions, aut b of SGirelworg Larchay
theary, autling al BRCS thenne,
2 |51|Trrl r*umdu.v;'un.q Mntcrials: Sypercondvcting elomems, Bonre aliovs '||'-.«':: aoinpamids, ) 5
CInzanis supercand etnrs, 11 Min _I1 T. e :ur-rzl—l_mdun'.rs, C I'."m_'l FUTRTC N
k8 Frovessing and l'harm.'l.m izatinn of Hizh T, Mnterlals: F.lrn_|_|-1 dzntiany with warians [
icchieues of gentheses of TVPSC plose ol copmie supescandoetees in bulk, thin lhos, sing [
arystals acd fopeiwircs farmes; Famcliorzotior with variows sechiziques of slecwical magnetic |
| and siraetun] chamcierizacons of 1TTSC materials,
= | Critien] Current of Tvpe-11 ‘:‘-upm{'mmuﬂm. hixed statz, stoble aind memnsteble statea, the b
Abritsaw [atice, flox Tow fux pinnding, flux cooep, immevorzible prapamies, dapairing witicn) | |
curscnl, lipstorasis eveies e Bean mandel, Eoeces of emdn beandasies on 1
upsrneaducto i e ! R S S T 25
. Josephson Efferrs: The tuonel effccl MIM. %05 oed 505 juoetions. de Jasephaon effect, as iy
= lassphsar effect, de anct o SOLITS, = e R
4 Teehnolagy nnt! ﬁ'pnhrurlrunr Lirze senls ord hizh anrren: applicrtions of su: nerconi witars, 3 ‘
suparermdciingg elecinmics and DNl aaplication:
G A S e e S || et et W |
L1 Suerssied Books:
5, Mo .y Momes of Beakasanthors . - . |ﬂr of Mehlicarion
| Elirtel i, “Trtraduetion tn Sofid Sture Physics" fohn Willoy - 158
2, it-:-m—l'n.m AT aed Bhedezich EOAL CLoeroduction to Supereomdustivitg”, Peraamon 196
Fress,
i | Rarmakrizhnan T30 and Rae CMER, “Snpereondnetiviey Today™, Pergeamen Pross | ) 1982 B
4. Micksl C. nnd Dn'r'al' B, “Intreduction to Superconduetivity and High Te Materinds™, |2
o World Scienlilic,
= Nur G, “Fligh TLI'HMI'III v Bupereanductivity - An Intesdnction™, Avadermic Press [LE) |
1] Fresin ‘|.’ and Waolf 5.4 “Fumiuragntnls of Sup: reonductivi | Planum Press. N [l _'
L5 Tinizham M "lnlwu:h.lrrmn o Supercopdwetivity”, Doves Pulilicai dong. g

_47.
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INDIAM INSTITUTE OF TECHHNOLOGY ROORKEE

NAME OF DEPTT. f CENTRE : PHYSICS DEPARTMENT

1. Subjsct Code: IPH-UG Connse Title: Applied Quuntum Physics

2. Conmaet s, i 4 ; ik i £ P i

3. Exarination Thuration (Hesy Theory | 0 | 3 | Practical [ 0 [ 0

4, Relagve Weighivge: ©WS L] S |PRS L% |MTE [ 25 |ETE [5 ] 0 | FRE

5 Cresfits: 4 3 . Scmester: | | | _ | v |

Aulumn Spring lGuth

Mreceuizive: PL-L0E §. Subjocr Arca: BGSEC

. Objective of Course: To provide comprelensive knewladae of guieton meehanics and s apphicetlicons 1o
semEanductors.

18 Dtuils of Cowrse:

SN | articolurs: Coentact Howrs
I Intridpetion:  Waveparlivle duality of matker ond  rediacons,  wae-prekets, 1

uncorlainty principle, wave  lunclion, opestor and  (her  sxpeclidion values,
Schmedinger wave cquatian. ‘I
5 ChiveDimnensisnal Problems: Weve lunchen ol paricle in 1-1% space, pelential-step ]

e porcntial hareice problems, Nnie potential well and bound sizies, ong-dimeasional
harmenie cecillator, purticle in a one-dimensioml peeicdic potential, Bronig-Ponny
miclz],

3. Twe and Three Dimensionsl Problems: Pacdcls ina 2-1 poteatial box. purticlz is a i
A-TF rlrenll:liu Eh:-lr!lll:iﬂ, bFaisis el Banl il it salichs, wayvw Tunelion of glecirons n

| solics, Rloch thearzm. . )
|-':. Semicenductor Phivaice:  Energy bands in semicomloctos, clecuons and holes, I
eliestive mass of clectrons and holes, mobilice of clarge camicrs in field, cardier

liletme, direct und imdore] recombinetion of elecirons & holes, metel-semicondusrors

ey, I:;I'||.31rll_|_|.-__r| well anil superlubices, ]

Semiconductor Lasers: Spentancous ond sumulied emizzsion in semicenducions, p-n i

Jumeion Lisers, semicenduclor belerojunction lses,

T

Total

11 Suggested Bocks:

Mo Marves of Books/Authars v oar of Poblication
1. | LewiA ¥, "Applicd Quantum Mechanies”, Cambridae Univ., Presy, T i
2 | Eiszaiz Robert & Basnick Eobern, “Cruantum Physics™, Tahn Wilew. 2064
3. Thonas Fromhiold Te. alber, “Quantum Meckanies for Applied Physics & 1981

Enpa.”, Acadomic Press
. Fingh I, “Semicondoetor Devices™, Toln Wiley. 2004




IMDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTT. | CENTRE : PHYSICS DEPARTMENT

1. Subject Code; IPHAFY Courzz Tilz: Reactor Plivaics
2 Ciontact Houwrs: Tat 1 3 T i ! B il
1 Lrxamimacion Durasion {Hrs ): Theoy | 1} | 3 | Praczical | a | 0 |
Relalive Weightage: CWS | 1|5 |PRS |0 [0 MIE [5]5[ETE s/ 0| PRE [0 U]
i Credits: 0 . Scmcatar: [ [ ¥
AN Apring Hails
e mecpuisite; 1#10-144] B, Subject Aress BOSEC
& bjective of Course:  To provide comprehensive knowledge on muclear recactor phyzics and s
lechnoloicul nspeets,
1n. Details af Course:
M [ Fartivulars | Comtact Howrs
L Muclewr Physivs: Fondumenlal parbicles, stroctore of noclen; Binding enery, nugleor fi
stabilivy and radioactive decier, nucler rections,
& Tnteraction Radintion with Faller: Meotron mlerctions, saeery loss noscatlering fi
collisions, fizsicn. Gamma-ray interactions with matres, eharged parmicles.
1. Nuclear Reactors amd Muclear Power: Fiesion clin resctionms, reactor Toels, nocla f
| poawes seaources, powear plans, ouelear ieacims,
Neobron Diffusion amd  Moderaion: Beolron Tex diMosion equation amd ils f
| aedution, thermal neatiea ditfusion. I =
5 Nuoclear Reactor Theary: one gronp reactor equation, slah reactor, themal reactor, f
reflocted reactor.
4. Thme-Dependent Reactor: Reacior Kinatics, temperituie oo on reactivity, fizzion &
| product poisening.
T Heal Removal froom Muclear Teactors: Feat peneration in icactos, Tear flose in L
| reactors. heat wansfor mechanizms,
Badintion Shielding: Gamma-Ray shizldine nuslsar reictor shislding,
Tatal 43
L. Srresies Bogks; £
B0 Mames of Bonbs/Authors Year off Publication |
1. LeFoy Murray Favimond, “Noclear Beactor Phivsies™, Prentice Hall N
2 I Lamarsh Tnhn, 1. Barana antheny, “Tatrodoetion to Muclear Engineering”. 202

Wilov-Interseionee,

-40.
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Appendix ‘C’

Senate/25.2.5

Proposed Teaching Scheme for M. Tech. in Nanotechnology

Teaching Scheme Contact Exam. Relative Weightage (%)
Hours Per | Duration
Week (Hrs)
LI T|P =
© Q g3 2 > O
2128 |58 £8 |3 S |52 |2 |[& | |
o 03) o 8 = c?) < 5 ,'E 0(_3 @) o = L o
| 1" Year 15" Semester (Autumn)
1. |[MA-501B | Advanced Mathematics PG-11| 4 311 1- 13 - |25 - 25 50 -
2. |NT- 501 | Nanoscale Materials PG-13| 4 311 1]- 13 - |25 - 25 50 | -
3. [NT- 511 Nanoscale Modeling and | PG-12| 4 3 (1 (|- |3 - 125 - 25 50 -
4. |MT-507 | Simulation PG- 13| 4 3101213 - |15 15 30 40 -
5 Advanced Metallographic PG- 14| -
6 Techniques PG-15 | -
Major Elective
Minor Elective
Sub total 23
24
| 1" Year 2"" Semester (Spring)
1 Major Elective PG-14 | -
2 Major Elective PG-14 | -
3 Major Elective PG-14 | -
4 Major Elective PG-14 | -
5 Major Elective PG-14 | -
6 Minor Elective PG-15 | -
Sub total 23
24
2" Year lll Semester (Autumn)
1 NT- 601 | Seminar PG- 18| 4
2. | NT-602 | Project PG-19| 8
3. | NT-603 | Dissertation PG- 20| -
Sub total 12
2" Year IV Semester (Spring)
1 NT - 603 | Dissertation PG-20| 32
Sub total 32
Total 91-92
Major Electives
1. | MT-511 | Transport Phenomena PG- 14| 4
2. | NT-502 | Structural Analysis of Nanomaterials | PG-14 | 4
3. | NT-512 Technology of Nanostructrued PG-14 | 4
Fabrications
4. | CY-621 | Molecular Spectroscopy PG-14 | 4
5. | CY-731 | Characterization of Materials PG-14 | 4
6. | NT-522 | Mechanical Behavior of Nano and PG-14 | 4
Amorphous Materials
7. | NT-532 | Supramolecualr Chemistry of PG-14 | 4
Nanomaterials
8. | NT-542 | Nanobiotechnology PG-14 | 4
9. | PH-772 | Nanomaterials & Technology PG-14 | 4
10 | NT-552 | Physics of Nanomaterials PG-14 | 4
11 | MT-503 | Advanced metallurgical PG-14 | 4
Thermodynamics & Kinetics




Proposed Structure of M.Tech. (Nanotechnology)

S.No. Name of the Course Credits | Remarks if
any
1. MA —501B Advanced Mathematics 4
2 NT-501 Nanoscale Materials 4
3. NT-511 Nanoscale Modeling and Simulation 4
4. MT — 507 Advanced Metallographic Techniques 4
3. Major Electives (Departmental): Six courses to
Group I - 23-24 be opted with
(1). NT-502 Structural Analysis of Cr the advice of
Nanomaterials Faculty
(i1). CY- 621 Molecular Spectroscopy 4 Advisor
(i11). NT-522 Mechanical Behavior of Nano and
Amorphous Materials 4 (At least Two
(iv). NT-532 Supramolecular Chemistry of 4 electives have
Nanomaterials 4 to be opted
(v). NT- 542 Nanobiotechnology 4 from each
(vi). NT- 552 Physics of Nanomaterials group)
4
Group 2 -
(1). MT-511 Transport Phenomena
(i1). NT-512 Technology of Nanostructrued
Fabrications 4
(ii1)) CY- 731 Characterization of Materials 4
(iv). PH-772 Nanomaterials & Technology
(v). MT-503 Advanced Metallurgical 4
Thermodynamics & Kinetics 4
(vi) EC - 642 RF and Microwave MEMS 4
3
6. Minor Electives — Interdepartmental To be opted
8Cr with the
advice of
Faculty
Advisor
7. NT-601 Seminar 4
8. NT-602 Project 8
9. NT-603 Dissertation 32
Total 91-92
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
NAME OF DEPTT. /CENTRE Centre of Nanotechnology

1. Subject Code: NT - 501 Course Title: Nanoscale Materials

2. Contact Hours: L: 3 T: 1 P: 0
3. Examination Duration (Hrs): Theory: 03 Practicals: 00
4. Relative weightage: CWS: 25 PRS: 00 MTE: 25 ETE: 50

5. Credits: 04

6. Semester: Autumn

7. Pre-requisite: None

8. Subject Area: PG-13

9. Objectives: This course is aimed at providing various concepts of nanosized

materials, their preparation, properties and applications.

10. Details of Course:

S.No. Particulars Contact
Hours
1 Historical Perspective - An overview of natural and classical 2
nanosystems.
2 Classification and Nomenclature of Nanomaterials — 5

Nanosized metals and alloys, semiconductors, ceramics - a
comparison  with  respective bulk  materials; organic
semiconductors, carbon nanotubes, nanorods, nanocomposites
consisting of organic, inorganic and biomaterials; zero-, one-,
two-, and three dimensional nanostructures — quantum dots,
quantum wells, quantum rods, quantum wires, quantum rings.

3 Novel Properties of Nanomaterials — Size and shape dependent 9
optical, emission, electronic, transport, photonic, refractive
index, dielectric, mechanical, magnetic, non-linear optical
properties; catalytic and photocatalytic properties.

4 Synthesis of Nanoparticulates - Nucleation and growth of 12
nanosystems, Physical methods — mechanical milling, laser
ablation, sputtering, microwave plasma etc.; Chemical methods
— chemical reduction and oxidation, sol-gel processes,
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11.

photolysis, radiolysis, metalloorganic chemical vapor deposition;
designing of advanced integrated nanocomposites, functional
nanomaterials and nanostructured thin films.

Theories of Nanosized Materials — Transition metal sols, origin
of plasmon band, Mie theory, influence of various factors on the
plasmon absorption, quantum confinement in semiconductors —
particle in a box like model for quantum dots, origin of charge
on colloidal sols and its implications in making building blocks.

Applications and Perspectives of Nanomaterials - Development
of nanoscale catalysts, photocatalysts, sensitizers, sensors,
composites, polymers, ceramics, biomaterials, pharmaceuticals,
optical, fluorescent, electronic, magnetic and photonic devices,
future perspectives of nanotechnology in miniaturization of
devices and fabrication of value added products.

Total

42

Suggested Books:

S.No.

Name of Books/Authors

Year of
Publication

1

KJ Klabunde, Ed., Nanoscale Materials in Chemistry,
John Wiley & Sons Inc., New York.

2001

2

CP Poole, FJ Owens, Eds., Introduction to
Nanotechnology, John Wiley & Sons Inc., New Jersey.

2003

HS Nalwa, Ed., Encyclopedia of Nanoscience and Nanotechnology.

2004

LV Interante, MJ Hampden- Smith, Eds., Chemistry of
Advanced Materials — An Overview, Wiley VCH.

1998

G Schmid, Ed., Nanoparticles, Wiley-VCH Verlag GmbH &
Co. KgaA, Weinheim, Germany.

2004

V Rotello, Ed., Nanoparticles - Building Block for
Nanotechnology, Kluwer Academic/Plenum Publishers, New
York.

2004

LM Liz-Marzan, PV Kamat, Eds., Nanoscale Materials, Kluwer
Academic Publishers, Boston.

2003

CNR Rao, A Miiller, AK Cheentham, Eds., Chemistry of
Nanomaterials, Wiley — VCH, Weinhei

2004

G Ozin, A Arsenault, Nanochemistry - A Chemical Approach
to Nanomaterials, Springer, Canada

2005
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10.

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
Subject Code: NT — 511 Course Title: Nanoscale Modeling and Simulation
Contact Hours Credits: L: 3 T:1 P:0
Examination Duration (Hrs): Theory: 03 Practical: 0
Relative Weightage: CWS: 25 : PRS: 00 MTE:25 ETE:50
Credits: 04

Semester: Autumn

Pre-requisite: None

Subject Area: PG-12

Objective of the Course: This course would introduce the panoramic views of various
approaches used for modeling and simulation of nanomaterials

Details of Course:

S.No.

Particulars Contact
Hours

Introduction 8
What is a model?. Modeling in materials science, Simulation vs.
modeling, Simulation techniques for nano, micro, meso and continuum
scales; Nanoscale and microscale - Molecular Dynamics and Monte
Carlo; Mesoscale - phase-field, MC, Cellular automata; Macroscale - FD,
FE, FV.

Statistical Mechanics 9
Statistical mechanics in atomic-scale simulation, Phase Transition,

Ergodicity and broken symmetry, Ginzburg Criterion, Ferromagnetic
Ising Model, Ensembles and averages pertaining to the nanomaterials

Molecular Dynamics 9
Introduction, Interatomic potentials, Equations of motion, integration,
Pair Distribution, constraints and free energy. Time Correlation functions
and spherical densities, Velocity autocorrelation functions, Time
Correlation function and relaxation times. Applications for determining
the grain boundary, dislocation, properties of Nanomaterials

Monte Carlo Simulation 8
Probability Theory - Markov Chains and Masters Equation, Random
Number Generation, Sampling Theory, Application to thermodynamic
and kinetic properties, and microstructural evolution of nanomaterials
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5. 8
Phase —field models
Introduction, Alan-Cahn model, Energy functional, Applications in
microstructural simulation of micro and nanomaterials.

Total 42
11. Suggested Books:
S.No. Name of Author (s) / Book/ Publisher Year of
Publication

1. R.Phillips, Crystals, Defects and Microstructures: Modeling Across Scales, 2001
Cambridge University Press., Cambridge, U.K.

2. M. M. Wolfson, G. J. Pert, An Introduction to Computer Simulation, 1999
Oxford Press, Oxford, U.K

3. D. Raabe, Computational Materials Science, Wiley-VCH, 1998

4. D.P. Landau, Kurt Binder, A Guide to Monte Carlo Simulation in 2005
Statistical Physics, Cambridge University Press, Cambridge, U.K

5. D. Frenkel and B. Smit, Understanding Molecular Simulation, Academic 1996

Press, London, U.K,
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

1. Subject Code: NT 502 Course Title: Structural Analysis of Nanomaterials
2. Contact Hours Credits: L: 3 T:1 P:0

3. Examination Duration (Hrs): Theory: 03 Practical: 0

4. Relative Weightage: CWS: 25 PRS: 00 MTE: 25 ETE: 50
5. Credits: 04

6. Semester: Autumn/Spring

7. Pre-requisite: None
8. Subject Area: PG-14
9. Objective of the Course: This course aims at imparting the knowledge on structural

aspects of nanomaterials.

10. Details of Course:

S.No Particulars Contact
. Hours
1.

Introduction 5

Electromagnetic radiation, continuous spectrum, absorptionl filters,
production and detection of X-rays, safety precautions

Geometry of Crystals

Lattices, crystals systems, symmetry, primitive and nonprimitive 5
cells, Lattice directions and planes, Crystal structure, Atom size
and coordination, Crystal shape, Twinned crystals, Stereographic
projection.

3. Directions of Diffracted Beams
Diffraction, Bragg law, X-ray spectroscopy, Diffraction directions, 5
methods, diffraction under non-ideal conditions.
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Intensities of Diffracted Beams-

Scattering by an electron, atoms, and unit cell. Structure-factor
calculation, application to powder method, multiplicity factor,
Lorenz factor, absorption factor, temperature factor, Examples of
intensity calculation, measurement of X-ray intensity.

Structural Studies of Nanomaterials

Reciprocal Lattice, Ewald’s Sphere and its application,
Stereographic projections for structural analysis of nanomaterials.
Band Structure and microstructure of new materials. Direction and
Intensity of X-ray for different crystal structures, Methods of
indexing complex structures.

Principles of emerging nanoscale X-ray techniques such as small
angle X-ray scattering and X-ray absorption fine structure (XAFS),
Electron and Neutron diffraction techniques and their application
to nanomaterials; grain size, phase formation, texture, stress
analysis, etc.

Structural Defects in Nanomaterials
Defects in nanomaterials, Effects of Dislocations on crystal
structure of nanomaterials, Analysis of defects by Analytical tools.

Phase Transformation Behavior

Understanding the phase transformation behavior of nanomaterials
using analytical tools such as XRD, FESEM, TEM, AFM and STM

10

Total

42

11.

Suggested Books:

S.No.

Name of Author (s) / Book/ Publisher

Year of
Publication

B D Cullity, S R Stock, and S Stock, Elements of X-ray
diffraction, 2001, Prentice Hall, 3" Edition, New Jersey

2001

R Phillips, Crystals, Defects and Microstructures, 2001,
Cambridge University Press, Cambridge, U.K

2001

Z L Wang, Characterization of Nanophase Materials, Wiley-
VCH., Weinheim, Germany

2000

M De Graef, M E McHenry, An introduction to crystallography,
diffraction and symmetry, Cambridge University Press, UK.

2007

S M. Allen, E L Thomas, The Structure of Materials: (MIT Series
in Materials Science and Engineering), John Wiley & Sons, US.

1999
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10.

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

Subject Code: NT-512; Course Title: Technology of Nanostructured
Fabrications

Contact Hours Credits: L: 3 T:0 P: 2
Examination Duration (Hrs): Theory: 03 Practical: 00
Relative Weightage: CWS: 15 PRS: 15 MTE: 30
Credits: 04
Semester:  Autumn/Spring

Pre-requisite: None

Subject Area: PG-14

Objective of the Course: The objective of this course is to introduce the students about
application of thin film technology to fabricate nanoelectronic, optical and magnetic data

storage devices.

Details of Course

ETE: 40

No.

Particulars

Contact
Hours

Introduction to Nanostructures: Overview of thin film technology for
various nanotechnology applications, Miniaturization of electrical and
electronic devices, Moore’s law. Epitaxial growth of thin films,
Homoepitaxy and heteroepitaxy; lattice misfit and imperfections, thin
film superlattice.

6

Production of Nanolayers ( PVD &CVD Techniques):
Thermal evaporation, Sputtering, Molecular beam epitaxy (MBE) and
Pulsed laser deposition (PLD), Chemical vapour deposition (CVD)

11

Introduction to Various Lithography Techniques:

Introduction & Limitation of Photolithography, X-ray Lithography,
Electron Beam Lithography, Nanoimprinting & Soft nanolithography,
Dip Pen nanolithography

12

Applications and Emerging Techonologies: Thin films for micro &
nanoelelctronics, MEMS, NEMS, superhard coatings, solar cells, Fuel
cells, superconducting and GMR devices, biosensors, Miniturization of
Biomedical instruments, Gas sensors.

13

Total

42
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11. Suggested Books:

S. Name of Author (s) / Book/ Publisher Year of
No. Publication
1. | M. Madou, Fundamentals of Microfabrication, CRC Press 1997

2. | W.R. Fahrner, Nanotechnology and Nanoelectronics, Springer 2005

3. | R.K. Waits, Thin film deposition and patterning, American 1998

Vacuum Society

4. | K.N. Tu, J.W. Mayer and L.C. Feldman, Electronic Thin Film Science fo1 1992
Electrical Engineers and Materials Scientists, American Vacuum

Society.
5. | C.P. Poole, Introduction to Nanotechnology, John Wiley & Sons 2003
6. | J.A. Venables, Introduction to Surface and Thin Film Processes, 2000

Academic Press

7. | J. 1. Vassen and W. Kem, Thin Film Procss, Acadmic Press 1990
New York

8. | M. Ohring, Materials Science of Thin Films, Academic Press 2002

9. | D. Callister Jr., Materials Science and Engineering: An Introduction 6th 2003

Edition. William John Wiley & Sons.
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List of practicals

. Production and measurement of vacuum.

. Aluminum thin film deposition using vacuum evaporation technique

. Optical transmission and reflectivity measurement of thin films using
UV-VIS- NIR spectrometer.

. Band gap measurement using spectrophotometer.

. X-ray diffraction studies of amorphous, polycrystalline and epitaxial
thin films.

. Surface morphology of thin films using field emission scanning electron

microscopy (FESEM).

60



INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

1. Subject Code: NT-522 Course Title: Mechanical Behavior of Nano- &
Amorphous Materials

2. Contact Hours: L:3 T:1 P:0

3. Examination Duration (Hrs): Theory: 03 Practicals: 00

4. Relative Weight age: CWS: 25 PRS: 00 MTE: 25 ETE: 50

5. Credits: 04

6. Semester: Autumn/Spring

7. Pre-requisite: None

8. Subject Area: PG- 14

o

Objective of the Course: The aim of this course is to provide an understanding of the mechanical
behavior of nanomaterials.

10. Details of the Course:

S.No Particulars Contact
Hours
1. Introduction: Difference between nanocrystalline materials and bulk 4

materials, Deformed solid-state nanostructures, peculiarities in the structures
of nanocrystalline materials- Structural and induced defects.

2. Dislocations in Materials: Introduction to dislocation, disclinations,
desperations; isotropic and anisotropic stress fields, Energies of dislocations; 7
Stability of dislocation in crystal structure, interaction between dislocations,
impurities, microparticles. Plastic deformation of amorphous materials.

3. Yield Stress of Nanocrystalline Materials: Rule of Mixture approach to 7
yield stress, Key mechanisms to plastic deformation: Lattice dislocation
motion, evolution of grain boundary defect structures, Comparison between

deformation mechanisms and effect of a grain size distribution, Grain
boundary sliding and triple junction migration, Triple Junction diffusion, and
abnormal Hall-Petch effect dependence.

4. Localization of Plastic Flow in Nanocrystalline Materials: Concepts of 7
cellular dislocation - Nucleation and kinetics of cellular dislocation, Concepts
of grain boundary dislocation, Transformation of grain boundary dislocations
at triple junctions. Strengthening and softening under super plastic
deformation.
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5 Rotational Plastic Deformation in Nanocrystalline Materials: Generation 7
and development of misorientation bands — Misorientation bands in metals
under large deformation, Models for disclination configuration at grain
boundary junction, Propagation of misorientation bands, Motion of grain
boundary disclinations — Crossover from grain boundary sliding to rotational
deformation.
6 Disclination and Amorphization at Grain Boundaries: Splitting of triple 7
junction disclination and amorphization of the triple junction — Energy of
wedge disclination in a cylinder, necessary condition for splitting, microcrack
initiation at an amorphised triple junction, nanocrack generation at a wedge
disclination.
7 Nanoindentation Techniques: Principles and Measurement of elastic and 3
plastic properties of nanomaterials
Total 42
11. Suggested Books:
S.No. Name of the Author(s)/Book/Publisher Year of
Publication
1. M.J. Zehetbauer and Y.T. Zhu, Bulk Nanostructured Materials, Wiley WCH, 2008
Germany
2. Y.Gutkin, ILA. Ovid’ko and M. Gutkin, Plastic Deformation in 2004
Nanocrystalline Materials, Springer, Berlin, Germany
3. T. Courtney, Mechanical Behavior of Materials (Material Science/metallurgy 1999
Series), McGraw Hill, London.
4. A. C. Fischer Cripps, Nanoindentation, Springer, New Y ork. 2002
5. D. Hull, D.J. Bacon, Introduction to Dislocation, Fourth Edition, Butterworth- 2001

Heinemann, U.K
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

1. Subject Code: NT — 532 Course Title: Supramolecular Chemistry of
Nanomaterials

2. Contact Hours Credits: L: 3 T:1 P:0

3. Examination Duration (Hrs): Theory: 03 Practical: 0

4. Relative Weightage: CWS: 25 PRS: 00 MTE: 25 ETE: 50

5. Credits: 04 6. Semester: Autumn/Spring

7. Pre-requisite: None.

8. Subject Area: PG-14

9. Objective of the Course: Students will be exposed to the role of self-assembly in

nature, their synthesis and fabrication in laboratory, and applications in
multidisciplinary areas.
10.  Details of Course:
S.No. Particulars Contact
Hours

1. Introduction to Supramolecular Chemistry — Inspiration, history and 10
definitions. Molecular forces (role of non-covalent interactions in
supramolecular chemistry) and self-assembly methods. Synthesis of
macrocycles; synthesis of receptors for cations anions, and neutral molecules;
non-covalent synthesis; metal containing molecular geometries.

2. Molecular Structures - Size and shape — Self-assembled molecular structures 12
(Molecular containers, metalla-cages and capsules, molecular scale machines
(mechanical rotors, gears, brakes, etc.) and molecular switches). Self-
assembling block copolymers, self-assembly of large building blocks, Nanorod,
nanotube, and nanowire self-assembly. Nanocluster self-assembly. Core shell
nanoparticles.

3. Synthesis and Fabrication — ‘Top-down’ vs. ‘bottom-up’ approaches, 8
Microspheres - Colors from the Beaker, Microporous and Mesoporous
Materials.

4. Applications of Self-assembled Nanomaterials — Molecular recognition 12
(artificial ionophores, cyclodextrins, etc.). Semiconductor nanomaterials,
Optoelectronic  nanomaterials, Nanostructured catalysts (catalysis in
nanoporous materials), Bio-nanomaterials and Bioinspiration (Protein folding,
assembly and structure, Protein misfolding and diseases, Nano-imaging and
Nano-drugs).

Total 42
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11.  Suggested Books:
S.No. Name of the Author(s)/Book/Publisher Year of
Publication

1. T. Pradeep, Nano: The Essentials, Tata McGrawHill, New Delhi 2007

2. G. Ozin, A. Arsenault, Nanochemistry. A Chemical Approach to 2005
Nanomaterials, RSC, London

3. Z. L. Wang, Z. Zhang, Y. Liu, Handbook of Nanophase and Nanostructured 2002
Materials, Kluwer Academic, New York

4. G. Cao, Nanostructures and Nanomaterials. Synthesis, Properties and 2004
Application, Imperial College Press, London

5. P. Gomez-Romero, C. Sanchez, Functional Hybrid Materials, Wiley-VCH, 2004
Weinheim

6. V. Balzani, M. Venturi, A. Credi, Molecular Devices and Machines — A 2003
Journey into the Nanoworld, Wiley-VCH, Weinheim

7. J. W. Steed, J. L. Atwood, Supramolecular Chemistry, John Wiley & Sons 2000

8 J. Z. Zhang, Z. L. Wang, J. Liu, S. W. Chen, G.Y. Liu, Self-assembled 2002
Nanostructures, Kluwer Academic Publisher, New York.

9 V. Anslyn, D. A. Dougherty, Modern Physical Organic Chemistry, University 2006

Science Books, Sausalito, CA.
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

NAME OF DEPTT. /CENTRE Centre of Nanotechnology

1. Subject Code: NT - 542 Course Title: Nanobiotechnology

2. Contact Hours: L: 3 T: 1 P: 0
3. Examination Duration (Hrs): Theory: 03 Practicals: 00
4. Relative weightage: CWS: 25 PRS: 00 MTE: 25 ETE: 50

5. Credits: 04

6. Semester: Autumn/Spring

7. Pre-requisite: None.

8. Subject Area: PG-14

9. Objective of Course: This course is intended to impart the knowledge of nanoscale biological
molecules, their methods of analysis, integration to macromolecules, and providing an
understanding of various nanobiotechnological applications.

10. Details of Course :

S. No.

Particulars

Contact
Hours

1

Overview of Nanobiotechnology
Historical perspective of Integration of biology, chemistry, and material
science. Opportunities and Promises of nanobiotechnology.

2

Biological Molecules and their Analysis

Complexity and size of biological molecules — DNA, RNA, proteins and
carbohydrates. Role of various bonds in biological molecules. Intermediary
metabolism and importance of macromolecules in health and disease.
Techniques — Biochemical analyses, Electrophoretic and chromatographic
analyses - basic principles and applications.

Single Molecule Approaches in Biotechnology

Fluorescence spectroscopy - Fluorescent probes for analysis of proteins and
nucleic acids. Labeling of proteins and nucleic acids by various fluorescent
dyes. Molecular beacons and applications.

Microbiology and Nanotechnology —

Bacteria and Viruses -Prokaryotic complexity and size distribution. General
account of bacteria and viruses — structure, life cycle and growth properties.
Bacteria and viruses in human health and diseases.

Bacterial signaling and sensing - Bacterial cell-to-cell communication,
quorum sensing, chemotaxis. Bacterial signaling in host-pathogen
interaction.
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Crystallization of Biological Molecules — Protein Based Nanostructures
Overview of protein crystallization, Methods of crystallization. Importance
of macromolecular structures in human health and diseases. Drug discovery
using three-dimensional structural approaches.

Nanomaterials used in Biotechnology

Nanoparticles, carbon nanotubes, quantum dots and buckyballs interface
with biological macromolecules. Biological perspectives of nanomaterials —
impact of nanomaterials in biological processes — tolerance by immune
systems and toxicity.

Nucleic acid Engineering- Modifications of DNA for nano-technological
applications. Nanostruture assembly using DNA.

Applications of Nanobiotechnology —

Nano-Biosensing- Biosensors and nanobiosensors — basics. Design and
types of nano-biosensors. DNA aptamers for nano-biosensing and drug
discovery.

Nano-Medicine- Impact of nanotechnology in health and medicine —
overview. Promising applications of nanomedicine- recent concepts-
implantable devices, targeted drug delivery for cancer and other diseases.
Synthetic Biology - Self assembly of nucleic acids into nanostructures,
nanomotors and nanoengines based on nucleic acids

Chemical Biology and Systems Biology
Small molecules as antibiotics — mode of action, chemical genetics,
nanotechnology and high throughput screening for drug discovery.

Total

42

11. Suggested Books:

S. No. Name of Books/Authors

Year of
Publication

Biochemistry of the Nucleic Acids- Springer-Verlag GmbH

J.M. Berg, J.L. Tymoczko and L. Stryer, Biochemistry, 6th Ed. — 2006
W. H. Freeman and Company, NewY ork

D.S. Goodsell, Bionanotechnology: Lessons from Nature, Wiley 2004
Press

C. M. Niemeyer and C. A. Mirkin- (Editor), Nanobiotechnology: 2004
Concepts, Applications and Perspectives, Wiley Press

C. Walsh, Antibiotics: Actions, Origins, and Resistance, ASM 2003
Press.

D. P. Arya, Aminoglycoside Antibiotics: From Chemical Biology 2007
to Drug Discovery - Wiley Press.

V. Labhasehwar and D. L. Leslie-Pelecky (Editor), Biomedical 2007
Applications of Nanotechnology, Wiley Press

S. Klussman, The Aptamer Handbook: Functional 2006
Oligonucleotides and their Applications , Wiley-VCH Press.

R. L. Poulter, J. Adams, T. Knowler and D. P. Leader, The 2007
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INDIAN INSTITUTE OF TECHNOLOGY ROORKEE
NAME OF DEPTT. /CENTRE Centre of Nanotechnology

1. Subject Code: NT - 552 Course Title: Physics of Nanomaterials

2. Contact Hours: L: 3 T: 1 P: 0
3. Examination Duration (Hrs): Theory: 03 Practicals: 00
4. Relative weight age: CWS: 25 PRS: 00 MTE: 25 ETE: 50

5. Credits: 04

6. Semester: Autumn/Spring
7. Pre-requisite: None

8. Subject Area: PG-14

9. Objectives: This course is aimed at providing physics related concepts of
nanomaterials.

10. Details of Course:

S.No. Particulars Contact
Hours
1 Introduction - An overview of quantum mechanical concepts 4
related to low-dimensional systems.
2 Concepts Related to Electronic Structure — Direct lattice, 5

Reciprocal lattice, Energy bands, Direct- and Indirect- gap
semiconductors, Variation of energy bands with alloy composition
and its exploitation for devices, Lattice matching, Effective mass,
Electron statistics, carrier concentration and Fermi level.

3 Hetrostructures and Electron states — Heterojunctions, Type [ 18
and Type II heterostructures, Classification of Quantum confined
systems, Electrons and holes in Quantum wells, Electronic
wavefunctions, energy subbands and density of electronic states
in Quantum wells, Quantum wires, and Quantum dots, Effective
mass mismatch in heterostructures, Coupling between Quantum
wells, Superlattices, Wavefunctions and Density of States for
superlattices, Excitons in bulk, in Quantum structures and in
heterostructures, The unit cell for quantum well, for quantum wire
and for quantum dot

4 Nanoclusters and Nanoparticles —Metal nanoclusters- Magic 5
numbers, Geometric structures, Electronic structure, Bulk to
nanotransition, Magnetic clusters; Semiconducting nanoparticles;
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11.

Rare-gas and Molecular clusters.

5 Carbon Nanostructures —Carbon molecules, Carbon clusters, 6
Structure of C60 and its crystal, Small and Large Fullerenes and
Other Buckyballs, Carbon nanotubes and their Electronic structure

6 Bulk  Nanostructured  Materials —  Solid  disordered
nanostructures, Nanostructured crystals, Photonic crystals. 4

Total 42
Suggested Books:
S.No. Name of Books/Authors Year of
Publication

1 V.V. Mitin, V.A. Kochelap, and M.A. Stroscio, “Quantum 1999
Heterostructures: Microelectronics and Optoelectronics”,
Cambridge University Press

2 C.P. Poole, Jr. and F.J. Owens, Introduction to 2006
Nanotechnology, Wiley India.

3 P. Harrison, “Quantum Wells, Wires, and Dots: Theoretical and Computational Physics”, John 2000
Wiley

4 B.G. Streetman and S. Banerjee, “Solid State Electronic 2001
Devices”, Prentice Hall of India

5. A. Shik, ‘Quantum Wells: Physics and Electronics of Two - 1997
Dimensional Systems”, World-Scientific
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Appendix ‘D’
Senate/25.2.6

INDIAN INSTITUTE OF TECHNOLOGY ROORKEE

SESSION 2008-2009

ACADEMIC CALENDAR FOR THE AUTUMN SEMESTER

1. Joint Entrance Examination Counselling for B.Tech. /| June 18 -21, 2008 | Wed. to Sat.
B.Arch./ IDD / Integrated M.Sc. & Integrated M.Tech.
Programmes
2. | Joint Entrance Examination Architecture/Design | June 21, 2008 Saturday
Aptitude Test
3. Last date for submission of M.Tech. / M.Arch./ MURP / Monday
M.Phil / M.Sc. & M.Tech.(ES) dissertation. June 30, 2008
4. Declaration of JEE-2008 Counselling Result Monday
June 30, 2008
5. | Joint Entrance Examination  Counselling for | July 07, 2008 Monday
Preparatory Courses
6. Examinations for Summer Term Courses Wed. — Fri.
July 09-11, 2008
7. Final Evaluation of M.Tech. Dissertation of IV Thursday
8. | Declaration of Results for Summer Term Examination Tuesday
July 15, 2008
9. Institute reopens for the session 2008-2009 July 21, 2008 Monday
10. | Counselling/Registration for PG students against | July 31, 2008 Thursday
vacant seats only
11. | Registration of all UG/PG and Ph.D Students (other | July 31, 2008 Thursday
then New Entrants).
12. | Classes begin for all students, other than New | August 01, 2008 Friday
Entrants
13. | Registration for all New UG students including IDD/ 5 | August 01, 2008 Friday
Years Integrated Courses. (10 A.M. onwards)
14. | Registration for all New PG Students including New | August 02, 2008 Saturday
Research Scholars and selection for NSO.
15. | Orientation Programme for all New UG & PG students. | August 03, 2008 Sunday
(Forenoon)
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16. | Enrolment of N.C.C. / N.S.S. cadets at N.C.C. Parade | August 02 & 03, Saturday-
Grounds of 3 UA CTR NCC 2008 (Afternoon.) | Sunday
17. | Class begin for all New Students including Research | August 04, 2008 Monday
Scholars
18. | Closing of UG/PG/PhD. admissions August 06, 2008 Wednesday
19 | Last date for on-line Subject Registration of | August 10-13, Sunday to
UG/PG/PhD students (New Entrants) 2008 Wednesday
20. | Assignment of UG Projects August 11, 2008 Monday
21. | UG & PG Sections to send to Deptts/Centres final lists | August 14, 2008 Thursday
of Registered Students
22. | Display/Dispatch of final list of on-line Subject | August 22, 2008 Friday
Registration by UG/PG Section to  the
Department/Centres
23. | Departments to send the lists of Institute Elective to | August 29, 2008 Friday
UG section to be run in Spring Semester — 2008-09
24. | Last date of submission of Seminar Report (PG | September 01, Monday
students) 2008
25. | Mid Term Exam.-1 for all UG/PG students September 12-13, | Fri. - Sat
2008
26. | Last date for withdrawal from a course (s) September 19, Friday
2008
27. | Last date of display of attendance record of students | September 22, Monday
falling short of minimum attendance requirements | 2008
during the middle of semester (by departments /
centres)
28. | Intimation to parents/guardians of students having | September 25, Thursday
“short attendance” by academic Sections (UGS and | 2008
PGS&R)
29. | Intimation to the students (UG) about the Institute | September 25, Thursday
Electives to be run during spring semester 2008-09 by | 2008
the Academic Section
30. | Last date for submission of Project (PG students) September 30, Tuesday
2008
31. | Last date of submission of remaining document(s) by | September 30, Tuesday
all new entrants (UG/PG/PhD) 2008
32. | Pre subject registration for Institute Electives for spring | Oct .01 - 03, 2008 | Wed.- Fri.

Semester 2008-09 session for UG students

70




33. | Semester break (for students only) Oct. 06 to 12, Mon. - Sun
2008
34. | Mid Term Exam.-ll for all UG/PG students Oct. 20 — 21, 2008 | Mon -Tues
35. | Thomso — 2008 Oct. 24 — 26, 2008 | Fri.-Sun
36. | Issue of blank progress forms for Ph.D. students by | October 27, 2008 | Monday
the PG section to respective Deptts./Centres
37. | Last date for finalization of time tables of spring | October 27, 2008 | Monday
semester -2008-09 session by all departments /
centres
38. | Notification of seating plan Autumn Semester Exam, November 03, Monday
2008
39. | Notification of dates of Exam. for common subjects. November 06, Thursday
2008
40. | Pre subject registration (On-line) for Spring Semester | Nov. 06 — 09, Thur. — Sun.
for the session 2008-09 for UG /PG/ PhD students 2008
41. | Filling of response forms by UG/PG students in the | Nov. 10-14, 2008 | Mon.- Fri
respective Departments /Centres
42. | Annual Convocation To be decided
43. | Information regarding short attendance cases to | November 18, Tuesday
Academic  Sections UGS and PGS&R by | 2008
Departments/Centres
44. | Last date of Teaching for all UG/PG /PhD classes November 21, Friday
2008
45. | Display of course work evaluation November 21, Friday
2008
46. Notices to students’ Notice Boards regarding shortage | November 21, Friday
of attendance (by Departments/Centres) 2008
48. Last day of evaluation of M.Tech. Dissertation for 39 | November 21, Friday
Semester & sending of satisfactory/unsatisfactory | 2008
report to A.R. (PGS&R) by departments/centres
49, Practical Examination, if any Nov.22 to 24, Sat.- Mon
2008
50. Action by UG /PG / Sections to ascertain that the | November 24, Monday
detained students do not appear in Exam. 2008
51. End Term Exam. for all UG/PG/Ph.D. classes | Nov.25 to Dec. Tue.-Wed

including Preparatory Course

03, 2008
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52. NCC Camp To be decided by
DOSW
53. J.M.E.T.-2009 Examination 14 December
20008
54, Last date to show the answer scripts of End Term | December 08, Monday
Examination to the students 2008
55. Finalization of grades by the grade Moderation | December 10, Wednesday
Committees 2008
56. Display of grades for all classes on Department Notice | December 10, Wednesday
Board 2008
57. Last date for sending of grades to UG / PG Sections | December 11, Thursday
after scrutiny 2008
58. Submission of progress reports of the Ph.D. students | December 12, Friday
by the Departments/ Centres 2008
59. Last date for declaration of Autumn Semester results December 13, Saturday
2008
60. Winter vacation for Teaching Staff Dec. 15 - 29, 2008 | Mon.- Mon.
61. Spring Semester 2008-2009 begins December 30, Tuesday
2008
62. Registration for all courses in respective | January 01, 2009 | Thursday
Departments/Centres
63. Classes begin for all courses January 02, 2009 | Friday
Note: - Heads of Department are requested to please plan the functions / Seminars on

Saturdays and Sundays so that the Institute is able to maintain the minimum teaching

days required in a semester.

2. Kavad day (Shiv Ratri) 1s on 30.07.2008.
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Appendix ‘E’

Senate/25.2.9
IMETAN INSTITUTE OF TECHNOLOGY RODRKEE
MAME OF DEPTT. | CENTRE : PHYSICS DEPARTMENT
L Subjer, Code: IPH-08 Corse Tole: Toaser Physics & Quanbomn Opla Flecironics
2 Costact Tonrs; I 3 1 Tt i b N
3. Examinativn Thiradwm (His ) I Fisors I i} : 3 | Practical =~ 0 |
4. Meluve Weightnge: CWS [1_ =z |pRrS [0 8 [mre |35 wme [5] 0 ere i
4. Tredits: | 00| 3 f Semesler | i | =] |
A Spring Bisth
fi Pra-raquisite: PH-201 ar aquivaleim £ Subjec Aunca: BOSEC
g, Objective ol Caarse: To provide comprehensive knowisdge on physics nnd engineering wspaects ol lisers
guantuim: clectronaes and s anplicatimes
14 Lreinils of Course:
SN, Purlivulars Comtact Theors
[ l. Introduction of laseis, backgrowild, kistery and agglications; |'|'||_I,"IF|.A"."|IIIII vl mediaion [
| with wtems and ions, rale eguationz, thees apd four lovel switoms;  Essential
| apecireecopne charpcteristics of piomic and molecular madiy; Properiies of lser beams |
cOaussian beami, matrix formulation of goomelne oplics (ABCTY Taw), ogptical |
resonators, transverss and longinidinal mndcs, semiconductor [ascr syvsion.
2 Bezcnant light-niom interaction, deosicy oarrin, Rabi nszillation, dressed oo, AC B
Starke shill (lght shift), Ulech spheve: Kon-linear optics: frequency conversions; nomn-
linear Raman (ypre elTocrs; saper radi r,,l:_Elull I |:uc|'|.,1t'- Il_llil':il;f_cglI}Ilh‘illiﬂﬁ.
3 Basice of Quentom fn[' varuphy, BES4 protovol, ermor correclion, single pheten ‘ 5
ACHIECes i
4 Chuantom sompating, gquaniam ghits, quanium legic gotes, decchersnce and error 14
corrcetion,  agplication of quanium competer; Deotsche's  algovithm,  Groves's |
wlgorithm, Skor’a algorithm, simulaticon of quantunt svstem, quantum ropeaters.
3 == Tiotal 43
1. Sugacsted Books: | - o )
| B5.Mo. | Mamez of Books Al hers Yeur of Publication
L Fvalie O “Prineiple of Tasers™, Plenom Press, 995 |
2 | Silfvast W T, “Lager Fnudamcnm.l Cambrides Universiny Press [EED]
3= | Fex ML "Quantum Chptics”™, Oxfond Ulllu—u.l‘l'lr Mress 20006
1 TWiclen M A and {_1|||.H ne . Ululnluul Compuiativn sod  Cheanium 2000

Informatken”™, Cambridps University Press
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