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	PROFORMA FOR  SUBMISSION OF PROPOSAL  

	
	UNDER UGC PROGRAMME OF INNOVATION

	
	

	
	Department / Applicant :         Dr.S.Aravamudhan

	
	

	
	University :                              North Eastern Hill University,Shillong

	
	

	
	Address :                                 NEHU Campus, Mawkynroh,Umshing,Shillong,

                                                 East Khasi Hills District, MEGHALAYA

	
	                                                 

	
	Pin code : 793 022
	Fax  /Telex :  +91 0364 –550486 / -550076
	 

	
	

	
	e-mail : saravamudhan@nehu.ac.in,

             amudhan20012000@yahoo.co.in
	Phone : +91 0364  -550041
	

	
	

	1.
	Name of the subject discipline and specific area of the course/Innovative Programme  
proposed :    CHEMISTRY:   Physical Chemistry                  

	
	


	2.
	i.
	Title of the Course/Innovative Programme :

               The Magnetic-Resonance Spectroscopic Technique

	
	
	  

	
	ii.
	Proposed degree/diploma (part or full time) with duration for the course  : 

              In partial fulfillment of the requirements for Ph.D.,Degree 

	
	
	

	
	iii.
	The course is applicable for students passing out of :  

       M.Sc., Degree Certificate Examination in   CHEMISTRY &  PHYSICS  

	
	
	

	
	iv.
	Number of the students expected to be appeared for the course :

     Can be intended for a Class with a strength of 12 students

	
	
	

	
	v.
	Whether there will be any sponsored candidates from the industry, agency /organisation : 

                Course-annoncements can be sent to such institutions



	
	
	

	3.
	Specify objectives and goal to be achieved, wilh its impact on teaching, research or both.

        As specified in the (may be found enclosed)   Attached Additional Sheet   AAS # 1
   

	
	
	

	4.
	i.
	Whether the proposal fits in under this scheme of the UGC -- yes/no   YES

	
	
	

	
	ii.
	How it is not fit in other programmes like research projects (minor/major or other) of the UGC.  

  It is not intended to be contributing to a publications list of NEW FINDINGS

	
	
	

	
	iii.
	How it is not fit in UGC's other programme like research (minor, major or other)

  This is not a task of solving for any formulated  targets but intended to be an aid 

  to those  who would be pursuing academic programmes requiring a better 

  acquaintance    with   the Spectroscopic Techniques

	
	
	

	5.
	Level of the course :-

	
	
	

	
	(a) 
	Under Graduate - yes / no      NO

	
	
	

	
	(b) 
	Post Graduate --- yes / no     YES

	
	
	

	
	i)    
	M.A./M.Sc                           YES

	
	
	

	
	ii)    
	M.PhII.                                YES

	
	
	

	
	iii)   
	Ph.D                                    YES

	
	
	

	6.
	i.
	Specify whether the areas of the course belong to emerging or hi-tech or in the areas of national and global priorities : 

This particular technique to be covered in these courses has the scope for better  ingeneous applications because of the rapid growth concomitant with advanced instrumental capabilities.

	
	
	

	
	ii.
	Whether the proposed course has already received financial assistance under the course of vocational education or under the course in the scheme of emerging areas of the UGC.  

                            NONE at this University



	
	
	

	7.
	(a)
	Major aims of starting the course by the University / College (Please specify your purposes)  

   On the basis of the experiences in  teaching these course-contents to the 

  student community and other research workers an effort of this sort is being 

   initiated.Since the applicant is also the principal investigator of a CSIR 

  Research Scheme on related topic, a programme of this type would enable this

 institution to realise those objectives even more effectively.

	
	
	
	

	
	
	i.
	Bringing innovation and excellence in teaching or research or both in the area : yes/no     YES

	
	
	
	

	
	
	ii.
	To give a solution to the local/regional/globa1 problems by training of the required human resources for  

	
	
	
	

	
	b).
	Generating possible employment opportunities for the students in the area  YES

	
	
	

	
	c)
	Serve industry, Govt./ other organisations which are possible users or are sponsoring agencies for courses etc. (put numbers here) and to moblise industry / other organisation to know their requirements.  YES

	
	
	

	
	d)
	Solve problems in ecological / environmental / atmospheric and related aspects

    These consequences are not excluded from the possible  resulting advantages   

	
	
	

	
	e)
	Societal education, research and teaching for popularisation and application of the know- how, technology output 

                         NONE particularly intended and targetted

	
	
	

	
	f)
	Monitoring, abatement of and giving a solution to the hazardous problems, natural calamity disastcrs / flood .                     NONE to be specific  

	
	
	

	8.
	Attach newspaper clippings / documents on sustainable development in the area, if available

	
	
	

	9.
	Indicate the names of other laboratories,  international or national or industrial organisations or NGOs with possible area(s) of interaction in such case, if any                as in AAS #2

	
	
	

	10.
	
	Infrastructure available for running the course / innovation :-

	
	
	

	
	i.
	Specify major equipments : 

Benchtop/Minispec NMR Analysers would be  acquired under a CSIR Research Project with this applicant as the PRINCIPAL INVESTIGATOR : 

 for particulars visit Web Site:  http://saravamudhan.tripod.com/csir_schm_sa/ 

 

	
	
	

	
	ii.
	National / Intenlational facilitics 

A Liquid-state  High Resolution Multinuclear

  Pulsed FT NMR Facility at the Regional Sophisticated Instruments Centre(RSIC),North Eastern Hill University, Shillong

	
	
	

	
	iii.
	Space / building / class room for enduring the course: 

 As is available for the regular  classes for conducting the courses in the 

                                                University

	
	
	

	
	iv.
	Existing teacher (Prof./Reader/Lecturer - provide member, area(s) of   specialisation , superannuation date, experience with years, publication in  referred jounals.

 Mainly only this applicant: Dr.S.Aravamudhan,Lecturer,Department of   

 Chemistry : 

                 for particulars of teaching & research experiences visit Web Site:

                http://saravamudhan.tripod.com/    (also in  AAS #3 G & H) 



	
	
	

	
	v.
	Infrastructure / facilities available / created, if any, through Special Assistance Programme (SAP) and COSIST (give the list of equipment and other facilities ) 

 This Applicant’s CSIR Research Project Provisions as mentioned in item-10(i) above and in item-1 (ii);(iii)  

	
	
	

	11.
	Name of industries or place or universities where the work will be undertaken

   At the NORTH EASTERN HILL UNIVERSITY,SHILLONG

	
	
	

	12.
	Furnish details of course collaboration needed along with the syllabus and the plan of infrastructure and examination procedure to be followed. As per UGC course

   As can be found in AAS #3 A ,B,C,D,E,F

	
	
	

	13.
	Specify the requirements based on the following:

	
	
	

	
	i.
	Most essential and critical requirements of staff, laboratory equipment's etc., required for starting the course/innovative programme. 

As is already stated above in this application, and, as is at present available at the Univeristy: Nothing else to mention here-in specifically  

	
	
	

	
	ii.
	How much maximum time will be required to implement the innovation  programme? The programme is to be completed during the IXth Plan period

  This application may be considered for the X Plan Period for a COURSE

          DURATION OF  a maximum of 6 months.

	
	
	

	
	iii.
	Whether the university / organisation / industry where the course / innovative project will be undertaken has agreed to provide the required infrastructure facilities for the students 

           As may be particularly made out as remarks by the UNDERSIGNED

                                University Authorities

	
	
	

	
	iv
	Whether the State Government / University will take up the recurring liability of the liability after cessation of the UGC assistance to the programme:

  The benefits must be accruing even after the cessation of the UGC assistance

	
	
	

	14.
	
	Mention innovative and creative part of the project (Highlight innovation or creative quality to be brought in ).  

                                       As may be found in  AAS #4

	
	
	

	15.
	
	Whether the project is meeting global requirement in hi-tech, emerging, thrust areas or it is a proposal to solve some issues or problems of national priority or thrust?

  This is an all-encompassing effort trying to improve upon the existing trends . More specifically to improve the class-room attention when the attendees are prone to have bias which may not lead to durable progress. This is more so because the Magnetic Resonance technique is being flooded with improvisations due to the global requirements.

	
	
	

	16.
	
	How it is going to influence research & teaching.

  Better utilization of the available Spectrometer facilities. And, a familiarity with basic curriculum structure better enunciated in terms of the basic aspects required for this technique to enable a due emphasis of these basics at  formative levels courses.

	
	
	

	17.
	
	Whether the proposal/project has been placed to any other agency? If so what is the status.      

                                                            NONE

	
	
	

	18.
	
	What is the percentage of the possibility or success of this innovative or creative project, if  the UGC agrees to support the same based on the recommendation of the   Expert Committee a plan period:  

   Possibility of launching & accomplishing similar tasks in other Subjects- 

   Disciplines. And to find out the possibilities of improving the teaching of these courses by experiencing the prevailing inadequacies – any success rate estimate would require a cumulatively cascadable method and at any rate scope for further efforts could be stated as a cent percent certainty , if not better.

	
	
	

	19.
	
	For courses in emerging areas or project on innovation/creation etc. covered under the Innovative programme, the UGC assistance will be upto the IXth Plan period only or limited to the period given under the project proposal which ever is earlier.

  May be similar terms can be applied by considering this programme for the 

  X PLAN PERIOD. In view of the apllicant’s fiil-in remarks in item 18 above,there need be no limits to be specifeied for these efforts at this outset itself. Ther may not be much expenditure incurred and hence a grant amount can become durable for longer periods than the soecified plan period.

	
	
	

	20.
	
	Give specific item-wise details for non-recurring (one time grant) and recurrig (annual  requirements). The list of the equipments priority wise with cost may be provided. The infrastructure/facilitics created, if any, through SAP and COSIST programmme may be kept in view.

                                                     NONE to specify

	
	
	

	
	·   
	If the project is an individual one, a certificate from the university authority stating that all facilities to implement the programme/project will be provided by the University/College may be submitted with this project. A copy of the applicant's curriculum with evidence of publication and justification for considering the proposal under the innovative programmme. 

As per the considerations of the UNDERSIGNED authorities of this University

	
	
	

	
	·   
	Proposal/project will not be consider if it is not submitted in the prescribed form.

	
	
	

	
	·   
	The proposal is to be submitted in duplicate to the Secretary. UGC with  a copy to the Joint Secretary, (SAP/COSIST)I UGC, New Delhi..


 

	Signature of the Vice Chancellor/
	Signature of the Coordinator/ Applicant

	Registrar/ Principal of College
	Signature of the Head of  the 

	& Applicant with Date
	Concerned Department

	(With Seal)
	(With Seal)

	 UNIVERSITY GRANTS COMMISSION 

	Reprinted on April, 19997 


                        AAS #1   for  item 3 on page 2 of 17

Magnetic Resonance Phenomena provides a unique context for understanding the application of Quantum Mechanical Formalisms with the spin Hamiltonians and the spin-state wave-functions  since the early descriptions of the phenomena can be introduced with classical vector pictures and equations obtainable from the considerations of motions of classical bodies and magnets. The specific reasons - as to where and why the quantum mechanical descriptions become inevitable - throws a great deal of light into the realms of applicability of quantum and classical descriptions. 

The mathematical prerequisites are much more elementary than what the students usually contend it to be and it is necessary, at least in the case of students who specifically seem to hold the bias of not opting for mathematics,but opt for subjects which do not titled explicitly in mathematical terms. This trend leads them invariably to the ordeal of trying to use much less straightforward approach while having to apply mathematical procedures which learnt as a revision of elementary level mathematics would be much simpler.

This required elementary revision eventhough  a few talented teachers can venture into finds obviously a description as if it is a strange way of handling the subject matter and not many in such contexts seem capable of supporting since magnetic resonance itself is a much more recent and advanced technique which is being capsuled for application without having to learn too much about the phenomena and its descriptions. This usefulness makes the students not well appreciate what they are not able to use of this technique.

Hence an exclusive effort of the sort of innovative programme is worth giving a try at the North Eastern Hill University , Shillong

A few demonstration sessions would greatly enhance the ability of the students to become fluent with the Spectrometer setting parameters to specify better their requirements from a spectrometer. For this purpose the BENCHTOP models can be of more convenience. The several Magnetic Resonance related experiments which are part of the M.Sc., Physics Laboratory Courses and the few Digital & Analogue electronics experiments being conducted in the M.Sc., level Laboratory Classes can also be effectively  availed in these demonstration sessions .

AAS #2   for item 9 on page 3 of 17

Since the applicant has experience in participating in the teaching programmes of various Universities around the North Eastern hill university,Shillong, in addition to handling this subject matter in the class room sessions at Instititions like IIT/Delhi, IIT/Kanpur and at the AIIMS,New Delhi, it would be of considerable interest to share the consequences of such teaching programmes with those institutions. Also at the National Chemical Labboratory,PUNE the Scientists, Research Scholars,and the Scientific Assistants who require informations while operating the spectrometers  have found the lecture classes conducted by this appicant useful and interesting. This experience suggests that an initiative of this type is worth promoting in this academic institution as well. 

                                                             AAS  #3   A 

                                          For item12 on page 4 of 17

                                 Curriculum Structure and Course Contents

Subject-Discipline:    CHEMISTRY - Physical Chemistry 

Course Title:  THE  MAGNETIC-RESONANCE  SPECTROSCOPIC  TECHNIQUE
                 Topic                                                  No. of Lecture-hours

1. Mathematical Techniques  I                                   3                                

2. Mathematical Techniques  II                                  3

3. Description of the Magnetic Resonance

     Phenomena & Detection techniques                      3

4. Theoretical Descriptions Using 

     Quantum Mechanical Tools                                  5

5. Nuclear Magnetic Resonance          

    Spectroscopy(NMR)                                            10

6. Electron Paramagnetic Resonance

     Spectroscopy(EPR)                                               4

7.  Comparison of NMR & EPR Methods                 2

8.  Nuclear Quadrupole Resonance                            2

9. Magnetic Resonance Spectroscopy &

Optical Spectroscopy – A comparison                 2

10. Detailed consideration of the Recent

Advances in the NMR Spectroscopic

      Techniques                                                           9

                                                                          ---------------

                                                                                  43

 Provisional (optional) Lecture-hours 

  for tutorials and demonstration classes                    2

                                                                         --------------

                                                                                  45

               AAS #3   B  For item12 on page 4 of 17

I.    MATHEMATICAL TECHNIQUES – [1]
I.1  Revision of Trigonometric sine and cosine functions – Argument for sine and cosine in units of radians or degrees – Angular velocity ;  Angles as product of angular velocity and time – angular velocity and angular frequency – A graphical (pictorial) depiction of sine and cosine functions in terms of the argument in units of degrees and units of time – Constant-Maximum-Amplitude sine and cosine functions depicted as rotating Constant-Amplitude-Vectors when the argument is a product of angular velocity (frequency) and time. Linear Simple Harmonic Motion describing the instantaneous variation of the Amplitude-component of a rotating Constant-Amplitude vector.

I.2 Real and Imaginary parts of an exponential (complex) function : Euler’s expansion , Euler’s relation and its significance mathematical expression for rotations of constant-amplitude vectors - sense of rotation : Clockwise and Anticlockwise , Right and Left handedness – An unambiguous sign convention for these “sense of rotation” while expressing these by Euler’s relation.

I.3 Electromagnetic Radiation, its characteristic mathematical forms in theoretical descriptions: the linear and circular polarizations explained on the basis of Euler’s relation for the Exponential functions ::- An exercise in generating various curves and shapes with corresponding mathematical equations – sine and cosine functions and their products with exponentially decaying functions and step functions – all of them expressed approximately with respect to the same time axis.

            II.    MATHEMATICAL TECHNIQUES – [2]

II.1 Angular Momentum : the angular momentum operators , spin operators , single spin operators and product spin functions , commutation rules for spin operators - Exponential Operators : commuting and non-commuting operators (as the exponents) in Exponetial Operators – the expansions for Exponential Operators for evaluation of matrix-elements

II.2 Matrices , products of matrices , commutation rules for matrices: Matrix multiplications – Spins, spin basis functions for angular momentum operators, matrix representation of the angular momentum operators

II.3 First order differential equations and solutions : A revision to prepare for familiarity to Bloch’s Equations and their solutions for spin-ensembles

III. DESCRIPTION OF MAGNETIC RESONANCE PHENOMENA , AND DETECTION TECHNIQUES   

III.1 Angular momentum and associated Magnetic Moments : Gyromagnetic ratios of nuclei and electron – Influence of Magnetic fields on Classical Bar Magnets – distinction from the magnetic moments 

                          AAS  #3   C For item12 on page 4 of 17
associated with quantizable angular momentum components – Forces and Torques on the magnetic moments: precession in Magnetic Fields : Precession frequency,effect of the applied electromagnetic radiation fields,The RESONACE Effect.

III.2 Zeeman splitting of degenerate spin sublevels : Energy of Separation due to zeeman interaction : Energy of electromagnetic-radiation photons and resonance condition: polarization of electromagnetic radiations and quantum mechanical selection rules for the magnetic resonance effect

III.3 Individual spin  and the Ensemble of spins –practical consideration for NMR experiments : Magnetic moment and Magnetization, spin polarization, population differences – single spin precesiion descriptions , Magnetization and Relaxation times : Definition of quantitative spin polarizations and magnetizations – detection of magnetic resonance : Resonant Circuits and Sample coils , induction and absorption methods of detection.

IV. THEORETICAL DESCRIPTIONS USING QUANTUM MECHANICAL

TOOLS
          IV.1  Spin wave functions , Spin operators , Representations of the Spin Operators and the basis functions,single-spin-operator algebra,commutation rules : descriptions for the spin ensemble and the effect of magnetic fields on the spin system

          IV.2   Spin Hamiltonian, The zeeman term : The necessity for rotating reference frame: the Zeeman Hamiltonian in the laboratory Fixed Frame and the Rtating reference Frame – spin-spin and spin –orbit interactions for the electron spins and the corresponding Hamiltonians – The considerations for the Nuclear spin-spin interactions.

              IV.3  An introduction to the Density-matrix descriptions of the spin-ensembles

          IV.4 Description of evolution of spin systems influenced by perturbing Hamiltonians (internal and external) : RF perturbations and use of exponential operators to describe the evolution of the various terms in the Hamiltonian

          IV.5 Effect of RF pulses : Description using exponential (rotation) operators – the CW technique and the PULSE Technique descriptions.

                            AAS  #3   D  For item12 on page 4 of 17
    V.         NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY        

          V.1  Resonance Conditions for NMR : Multinuclear NMR Considerations

          V.2  Specific considerations of Proton , Carbon , Nitrogen and Phosphorous nuclei from the point of view of NMR Spectroscopy

          V.3  Chemical Shifts as the experimentally measurable parametr due to the Shielding effects in Atoms and Molecules 

V.4  Spin-Spin Coupling parameter as an aid in the NMR Spectroscopy

V.5  A Nuclear Magnetic Resonance spectrum described

V.6  Considerations of electronic molecular structures for their manifestations in the NMR Spectroscopy 

               V.7 NMR spectra :  Analysis of spectra and assignments

 V.8 ,  V.9   and  V.10  Examples from  APPLICATIONS

NOTE :-     (optional feature)  For items 3.1 to 3.3 , 4.1 to 4.5 , and 5.1to 5.10  Few Demonstration Sessions of the NMR technique can be added as and when it is necessary. For this purpose , the BENCHTOP N.M.R. system which may be procured can be adequate.  A few Magnetic resonance related experiments are part of the on going M.Sc., Physics Laboratory courses which can be given better explanations with the materials being included in this programme . With the other few DIGITAL and ANALOGUE electronics experiments at the M.Sc., Laboratories ., the demonstrations can be designed for explanation of the Advanced NMR Instrumental setting parameters which can enable the participants become fluent with the vocabulary required to specify with technical ease what is required from the Spectrometers.

VI.      ELECTRON PARAMAGNETIC RESONANCE SPECTROSCOPY
VI.1  The g-shifts , the Hyperfine coupling parameters 

              VI.2  Spectroscopic Considerations as different from the NMR technique 

                VI.3   Supplementary informations to and from  NMR spectroscopy of Paramagnetic molecules 

VI.4  The typical  transition metal ions  studied by EPR – the organic Free radicals    

                     AAS  #3   E  For item12 on page 4 of 17

VII.     COMPARISON OF  NMR  and  EPR  METHODS    
 VII.1   Appearance of NMR and EPR Spectra ; the differences in the spectrometer detection techniques

 VII.2   A consideration of the time-resolved (EPR) methods : the Pulsed EPR  

                     VIII.    NUCLEAR QUADRUPOLE RESONANCE                       

  VIII.1 NQR as a result of the Electric Nuclear Quadrupole Moments in presence of an external (to the nucleus) Electric field Gradient.        

  VIII.2 Typical NQR nuclei and their frequencies ; detection , spectral appearance and illustrative examples  

IX. MAGNETIC RESONANCE SPECTROSCOPY AND OPTICAL   

            SPECTROSCOPY – A COMPARISON  

IX.1    Electromagnetic  Spectrum and the regions of Optical spectroscopy : the reasons for the various Optical Spectroscopic Characteristics and the corresponding electromagnetic regions. 

IX.2    The energy level separations , magnitudes and the causes of level separations (splittings) , the differences in Boltzmann factors , populations and population differences of various spectroscopic techniques ; their relative sensitivities , utility considerations 

X. DETAIL;ED CONSIDERATION OF THE RECENT ADVANCES IN

                               THE NMR SPECTROSCOPIC TECHNIQUE  

                       X.1   NMR : the Wide-line and High Resolution NMR

                       X.2   Sample characteristics : amount of samples required , sensitivity and resolution and the S/N considerations – advantages of High field Spectrometers : Spectrometer characteristics for liquid H R NMR

                       X.3  Solid-State Wide-Line NMR :  Second Moments and the line-width considerations

                       X.4   Multiple pulse techniques ( and multiple coherences) in Liquid State HR NMR

                       X.5   Selective Polarisation Transfer and related techniques for heteronuclear NMR Sensitivity

                       X.6   Multi dimensional liquid state HR NMR

                       X.7  The various multidimensional NMR experiments listed out : illustrations with examples

                       X.8   A brief description of the pulse sequences and their effect on spin systems for liquid state and  solid state HR NMR

                                     AAS  #3   F     For item12 on page 4 of 17 

                      X.9  Selected Applications of structural parameter determinations using Solid State NMR  and Liquid State NMR ( the liquid state NUCLEAR OVERHAUSER TECHNIQUE)

                      Standard books on Magnetic resonance Spectroscopy available in the libraries can be used as “reference” course materials. The original articles by the inventors in this technique are “suggested for reading” which must be found from the list of bibliographies available from the reference lists in Standard Text Books                 

    EXAMINATIONS  and  EVALUATION:

                 It is intended to have three sessional and one final examinations for grading purposes.

                 Further it is being proposed to have three or four unconventional tests/exams like the “open Book” examinations OR discuss a typical question paper in the class-room and specify a time duration where  this question paper would be distributed to the students and answer as a conventional exmination paper. These would not be included in the markings for the Grading but absences at these additional Exams would cost the students heavily in attendance markings by including a “negative attendance” for defaults at these Exams. It could be that in a 45 Class attendance each absence in the Additional Exams would cost the students “Three to Five classes” in attendances and in the stipulated number of attendance-requirements the students would not be eligible for final certificate even if they had regularly attended other lecture-classes and Gradable Exams.

              By such examination methods the Examiner and the Instructor can try to find out the difficulties of the students by the “mock” exams which are mandatory like the lecture classes, with better importance. 

  An illustration as below:  

                       Total Number of Classes including Sessional & Final Examinations       50   
                                         Number of  Extraordinary Examination Classes                       4

        Regularity of Attending Classes                    100%                        80%                        60%

                                                                                 50                            40                           30

       A student of 100% regularity credits               50     

       Each absence in Extraordinary Exam – Deduct  3 or 4 or 5 from the above regularity (attendance) credit 

        Regularity Credit        No. of Absences Ext.Exam         Credit Deducted      Net Credit       Attend. %

           100%         50                             0                                              0                             50                  100%

                                                                                                       (i)   (ii)   (iii)           (i)   (ii) (iii)     (i)       (ii)   (iiii)

           100%         50                             1                                      -3      -4    -5            47    46  45      94%   92%   90%

           100%         50                             2                                      -6      -8   -10           44    42  41      88%   84%   82%

           100%         50                             3                                      -9    -12   -15           41    38  37      82%   76%  74%
           100%         50                             4                                    -12    -16   -20           38    34  30      76%  68%  60%               

For a 100% Class regularity the shaded credits are less than 75% mark due to absences only in the Extraordinary Examinations

                                          AAS  #3  G  For item10 on page 4 of 1  

                                Applicant’s Curriculum Vitae and List of Contributions/Publications

Educational: 
 Higher Secondary School Leaving Certificate, Z.P.M.P.High School,Chittoor,Andhra Pradesh (A.P.),India ,year 1962 
B.Sc.,  Mathematics,Physics and Chemistry(general), Government Arts and Science College, Chittoor, A.P.,India , 1962-1965 Grade Obtained: Distinction (marks >75%) with university second rank of merit. 
M.Sc., Physical Chemistry, Sri Venkateswara University, Tirupati,A.P.Grade Obtained: A+ (68%-75%), year 1968 
Ph.D., Department of Chemistry, Indian Institute of Technology,Kanpur,U.P., India Thesis on: Experimental Studies on Overhauser Effect in Free Radical Solutions, year 1975 

Professional Positions (with dates): 


Demonstrator in Physics, G.A & S Colege, chittoor, Andhra Pradesh,India, year 1965-66 
Post Doctoral Fellow,Max planck Gesselschaft, at Max planck Institute fur Medizinische forschung, Abteilung Molekulare Physik. Heidelberg, Germany , year 1975-77 in the research area of High Resolution NMR in Solids: multiple pulse line-narrowing experiments for the determination of Shielding Tensors of Proton in single crystals of organic molecules. Experimental design and construction of rf Probes for the proton enhanced rare nuclei detection of N15 containing single crystal specimen. 
An extendable-basis adhock appointment as wissenschaftliche mitarbeiter in the Fach Bereich Physik at the Institut fr Atom und Fest Krper Physik, Free University of Berlin, Berlin Germany in the Sonder Frschungs Bereich: Optical Nuclear (proton) Polarisation Enhanced detection of Rare Nuclei by Hartmann-Hahn proton polarisation transfer technique followed by rare spin FID detection for the determination of the Shielding Tensors of Rare Nulclei. Year 1977-78. 
As Scientist at National Chemical Laboratory, Pune, India during 1979-80. at the FT NMR facility of NCL. As Research Associate at the Department of Chemistry, Indian Institute of Technology,Kanpur,U.P., India in the research project on Multiple Pulse Line Narrowing Technique for Nuclear Quadrupole Resonance Studies, during 1982-83.

Since 1985 Teaching Physical Chemistry and Research in Magnetic Resonance,Quantum Chemistry as  Lecturer in Deaprtment of Chemistry, North Eastern Hill University, Shillong, 793022

            Contributions/Publications

1. Electron-nuclear Overhauser Effect Studies in Solutions of Organic Free Radical :S.Aravamudhan and P.T.Narasimhan , Fifth International Conference on Magnetic Resonance , TIFR Bombay , India (1974) IC 1 

2.  Lineshape and sign of asymmetry Parametr of 35Cl Nuclear Quadrupole Resonance in a Powder Sample of BCl3 : K.V.raman , S.Aravamudhan and P.T.Narasimhan , Proceedings of the 2nd International Conference on Magnetic Resonace , Italy (1973) IC 2 

3.  Qualitative Improvement of Resolution in High Resolution Proton Magnetic resonance in Solids : U.Haeberlen , S.F.Sagnowski , S.Aravamudhan and H.Post , J.Mag.Res., 25 , 307 (1977 ) RJ 1
4.  PMR Study of Single Crystals of Malonic Acid ; Shielding Tensors of Methylene Protons : S.F.Sagnowski , U.Haeberlen and S.Aravamudhan , XIX Congress Ampere on Magnetic Resonance and Related Phenomena , Heidelberg , West Germany (1976)   IC 3 

                                      AAS  #3   H  For item10 on page 4 of 17
5.  High Resolution PMR Study of Single Crystal of PMDA: S.Aravamudhan and U.Haeberlen , Meeting of the Deutsche Physikalische Gesselschaft , Mainz , West Germany , (1977) IC 4 
6.  Proton Shielding in Single Crystals of a - Oxalic Acid Dihydrate ; Comparison with Deuteron Shielding : S.Sagnowski , S.Aravamudhan and U.Haeberlen , J.Chem.Phys., 66 , 4697 , (1977) RJ 2.
7. Wide-line and High Resolution Proton magnetic Resonance in Single Crystals of Malonic Acid: S.F.Sagnowski , S.Aravamudhan and U.Haeberlen , J.Mag.Res., 28 , 271 (1977) RJ 3. 

8.  Pyromellitic Acid Dianhydride ; Crystal Structure and Anisotropic Proton Magnetic Shielding : S.Aravamudhan , U.Haeberlen , H.Irngartinger and C.Krieger , Molecular Physics , 38 , 241 (1979) RJ 4. 

9.  An Aspect of Hgh resolution PMR in Solids at Higher Magnetic Fields : S.Aravamudhan and P.T.narasimhan , 14th Annual meeting of the Association of Magnetic resonance Spectroscopists of INDIA , IISc Bangalore , India (1983) NS 1. 

10.  Use of Magnetic Diploe Model for the calculation of Shielding Tensors , S.Aravamudhan and A.Tomba Singh , 3rd NMRS Symposium , IIT Delhi , New Delhi , India (1997) NS 2. 
11.  Implications of Calculating the Full shielding Tensor of Protons in Benzene Molecule Using a Magnetic dipole Approximation : S.Aravamudhan and A.Tomba Singh , 4th NMRS Symposium, IISc Bangalore , India (1998) NS 3.
12.  Investigating the Feasibility of Calculating the Intramolecular Shielding Tensors Using a Magnetic Dipole Model: S.Aravamudhan , Proceedings of the Joint 29th Ampere and 13th International Conference on Magnetic resonance and related Phenomena , Technische Universitt Berlin , Berlin , Germany (1988) IC 5

13.  On the possibilities of Calculating Demagnetization Factors by Lattice-sum method Considerations : S.Aravamudhan , 5th NMRS Symposium , Dehradun , India (1999) NS 4.
14.  On The possibilities for a Method to Facilitate Membrane Transport Studies Based on Bulk Susceptibility Differences and NMR , S.Aravamudhan , Journal of Biosciences , 24 , Supplement 1 , page 132 (1999) . XIII International Biophysics Congress , Poster P284 , New Delhi , India (1999) IC 6 & RJ 5.

15.  Calculation of cavity Field in a Spherical Sample with concentric Spherical (Outer and Inner) Compartmens : S.Aravamudhan , National symposium on Magnetic Resonance and Biomolecular Structoure and Function , TIFR Bombay , India (2000) NS 5.

16.  Computational Simulations and Sensitivity of the Electrochemical Analytical Techniques : S.Aravamudhan , in Anlytical Techniques in Monitoring Environment , Section 4.40 ,pages 647-652 , Editor Prof.S.Jayarama Reddy, Students Offset Printers , TIRUPATI , India (2000) IC 7
17.  A Report on the Demagnetizatiopn Factor and Induced Field Calculation for Standard sample Shapes : S.Aravamudhan , Symposium on Spacially Resolved Magnetic Resonance and 7th NMRS Symposium , CLRI / IIT Madras , Chennai , India (2001) NS 6. 

18.  Induced Fields Due to a Magnetized Specimen : S.Aravamudhan , 2nd Alpine Conference on Solid Stae NMR ; New Concepts and Application , Poster 2 , Chamonix Mont-Blanc , France (2001) IC 8 
19.  Applicability of a Reported Simple Method of Calculating Induced Fields to Calculate Contour-maps of Ring-current-effect Shielding valuesfor Macro-(Bio-)molecular Structure Determinations, Discussion Meeting on Structural Biology & Symposium on Biophysics, Jan.21-23,2002. Deaprtment of Crystalography and Biophysics, University of Madras. Auspices of Indian Biophysical Society. NS 7.

20.  NMR 2002 : Shielding and Demagnetization factor Calculations: Molecular fragments Making up the Whole Molecule; Close-packed Volume Elements Making up the Whole Specimen. 8th NMRS Meeting, Jan.23-24,2002,Centre for Biomedical Magnetic resonance,Sanjay Gandhi Postgraduate Institute of Medical ciences,Lucknow   NS 8.
21. Induced Field Distributions in Heterogeneous Samples.  XIV International Biophysics Congress, Buenos Aires, Argentina, April 27- May 1,2002, POSTER #22-01.  IC 9.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
IC# stands for International Conferences/Congresses/Symposia - 9
NS# stands for National(indian) Symposia/Conferences  -8
RJ# stands for Refereed Journals -5
Total =   22 -1    =  21.
AAS #4   for  item 14 on page 5 of 17
This is an effort in trying to illustrate that what is being considered as a stringent requirement and formidable for the students with insufficient background can possibly be made simple and to show that what is required is a simple revision of elementary aspects already taught at lower levels but are not covered at all the intermediate levels with the required emphasis on revision since the main title gets importance only at relatively higher level of the Curriculum.













A Consent seems to have been given  by “Mrinal Miri”  the Vice Chencellor








