                                                                                 Id No of this proposal is:  25972 

S. Aravamudhan
Page 2 of 29
9/4/05

UNIVERSITY GRANTS COMMISSION 
BAHADUR SHAH ZAFAR MARG 
NEW DELHI – 110 002 
Application for getting financial assistance to attend international conferences/symposia under the ‘Travel Grants’ scheme. For college teachers, vice-chancellors and commission members. 
A. BIO –DATA 
1. Name :                           


 ARAVAMUDHAN, Sankarampadi
Date of birth            


  1st December 1944
Age                          

  60
(for college teachers the maximum age 

limit is 62 years as on the date of conference) 

(for VC’s and commission members 

they should be in service). 

2. Designation 



Sr.Lecturer

3. Official address with pin code 
Dr.S.Aravamudhan, Department of Chemistry, North Eastern Hill University, Shillong 793022 Meghalaya
4. In case of a college, the university to 

which the college is affiliated   


 N.A.
5. Name of the previous university (if any)

to which the college was affiliated earlier : 
N.A.
6. Field of specialization 

Physical Chemistry;







Magnetic resonance
7. List of publications in the specific field 

(attach separate sheets)     



Enclosure Set-I
8. Whether a member of national/international              YES 
professional bodies 

9. If YES specify the name of the body              


Life Member:               National Magnetic Resonance Society,   Indian   

                                         Biophysical Society, Chemical research Society of India
Annual member for 2005:   International Society for Magnetic  

                                          Resonance    http://www.ismar.org 
          Recent Initiation as:  Member of Groupement Ampere http://www.ampere.ethz.ch 
10. Date of appointment to the present post     

 15th April 1985
11. Date of confirmation in the substantive post 

12. Date of Superannuation


30th November 2006

 

13. Basic pay                                                       Rs.13575/- p.m.
NOTE: 
(i) One copy of the application along with all the enclosures should be sent to Secretary, University Grants Commission, New Delhi – 110 002 at least two months prior to the commencement of the conference. 

(II) The proposal will be processed only if: 

(a) all the columns of this application form are filled 

(b) the necessary enclosures are sent along with the proposal 

(c) A full text of the paper is enclosed. 

B. CONFERENCE DETAILS 

14. Name/title of the conference to be attended: 4th Alpine Conference on  

                                               Solid State NMR: New Concepts and Applications
15. Name of the organizers with complete address: 

 


L. Emsley, S. Caldarelli, A. Lesage, M. Bardet, & S. Hediger
Alpine Conference Secretariat, Laboratoire de Chimie
Ecole Normale Supérieure de Lyon 46, allée d'Italie
69364 LYON cedex 7, France
16. Name of the country and town where the 

Conference will be held: 

Chamonix Mont Blanc, France

 

17. Duration of the conference (date & month)
 11-15 September 2005
18. The role of the applicant in the conference/symposium 

(a) Presiding/chairing a Session

(if yes, attach documentary evidence) 

(b) Delivering a plenary lecture/invited 

talk (attach documentary evidence 

along with a copy of the full text 

of the lecture/talk.) 

(c) Presenting a paper :  

Presenting a paper
(please attach full paper) 

[Enclosure Set-II]
19. Whether the paper has been accepted See enclosed Email message &
for presentation? (attach documentary          Confirmation of registration
evidence and a copy of the full paper 

to be presented in the conference). 
20. Indicate the mode of presentation        
 
 Poster
(attach documentary evidence) oral/poster/both 
21. Indicate whether the paper has been 

Co-authored. In case it is co-authored 

give names of the authors along with 

their addresses. 




No
22. Whether ‘no-objection’ certificate (s) from the 

co-author (s) have been enclosed? (attach 

photocopy of the certificate (s) 


Does not arise


23. Indicate the complete travel plan from 

the proposed date and time of departure 

from the place of working to the 

conference and back.                                         Enclosure Set-III
24. Do the conference authorities send the paper 

for review before accepting it?  

A scientific committee has been announced as per the Web Page postings at    http://www.alpine-conference.org 
(a) If YES, attach the documentary evidence and 

also the criteria followed by them, if any 
 None known to this applicant
25. Indicate the amount to be paid to the 

organizers as registration fee.  
Rs.32214/-
Assistance required from the Commission 

(a) Travel within India to reach 

the nearest airport.              Rs. 420/- [Shillong - Guwahati airport]
(b) Airfare (both ways)
 INR 55080/- 
{INR 47,900/- +Tax INR 7180}
(d) Registration fee 

 INR 32214/-


(e) Per-diem required 
 INR 17199/-   { 5days @ Euro 63/-}
(indicate the number of days and the rate)  

Total (in Rs.)                INR 104913/-
26. Has the applicant approached the 

organizers/any other agency to:                          YES
(does not apply incase of Vice-Chancellors/ 

[image: image6.bmp]Commission Members) 

(a) Waive registration fee? 

(b) Support air travel?                                None available
(c) Get the maintenance allowance?   At the time of application
(d) Support boarding and lodging?          
(e) Any other? (specify) 

27. If ‘YES’ to any one of the above items, 

indicate the latest position and the 

amount likely to be made available 

(attach documentary evidence). 
28. Indicate the agency/institution to 

whom applied for meeting the 

remaining (50%) cost involved in 

attending the conference.        CSIR, & North Eastern Hill University

29 Has the applicant availed the financial 

assistance from UGC for attending 

seminar/conference/symposium etc. 

in the last 3 years prior to the date 

of the present conference?                 --------NO-------
(a) If ‘YES’ give the details in the following table: 

Name of the conference Place and dates Financial UGC sanction 

attended of conference assistance letter no. with 

availed date 

(in Rs.) 

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

30. Proposed date of joining the duty in 

the institution after the conference 

is over                                                    18th September 2005
31. Any other information the applicant 

would like to give in support of 

           the case.      Could not send copy to secretary UGC two months in advance as required
I certify that 

(a) The details given above are correct. 

(b) If the information supplied is found to be incorrect at a later date, I shall reimburse the entire money to the Commission. 

(c) The money received will be used for the purpose for which it is requested. 

(d) In case financial assistance is received from the organizers or any other agency I shall pay back the amount granted by the Commission. 

(e) I shall abide by the decision of the Commission. 

(Signature of the applicant)
Place: 

Date:                                                        
Designation 

Certificate by head of the institution: 
I certify that: 

(i) The details given by the applicant are correct. 

(ii) The applicant has not availed the provision in the last 3 years. 

(iii) The college/university/deemed university/central university has been declared fit to receive financial assistance under section 12(B) of the UGC act. 

(iv) The applicant has enclosed all the relevant documents. 

(v) The information provided in the application is correct. 

(vi) In case the institution is found not fit under section 12(B) of the UGC Act even after the approval of the case, the grant will automatically be considered as cancelled. 

Signature : 

Name : 

Designation : 

Address : 

Office seal : 

Date : 

***** 
An account of the Events, and activities of Dr.S.Aravamudhan

[image: image7.bmp]During January-February 2005. 

1. An article on NMR could be submitted for Publication in the Journal “Physics Education”. The particulars in this connection and a copy of the submitted manuscript are enclosed.

2. The CSIR research Scheme [commenced 01-01-2002] entitled “Shielding…Crystals…” has reached the end of its term on 31-12-2004, and as for as the current status it is hereby requested that the N.E.H.University intimate this PI the stage to which processing the report submitted has proceeded for securing an extension of the Scheme for one more year till 31-12-2005. I shall be submitting a Final Technical Report soon. An imported item for the construction of the MAS probe accessory to AC 300 FT NMR Spectrometer has been received and I intend to pursue the necessary Electronic tuning of the probe required for the completion of the construction of the Probe accessory.

3. During the period from Jan 11, 2005 till Feb 21, 2005, I have participated/attended and presented papers in [some of the] 7 Conferences. A web page built by me exclusively for this purpose has all the particulars documented therein on these participations. http://geocities.com/inboxnehu_sa/conferences_events_2005.html
4. On the 24th Feb 2005, I was requested to hold a Lecture class and Training session on the “Effective use of the MS PowerPoint Application Program and Documenting using the Internet tools” which lasted for about 1 hour and 30 minutes at the Center for Bioinformatics. The participants response was encouraging and it is necessary that this feature is further propagated in view of the intended Innovative program of the UGC at North Eastern Hill University. I shall be sending an output data for the previous year’s activities in a prescribed FORM to UGC to elicit a final approval. http://geocities.com/saravamudhan1944/ugc_inno_proposal.html 

5. An Abstract could be recorded at the Web Site of EUROMAR2005, an International Magnetic Resonance Conference to be held at Veldhoven, The Netherlands during 3-8 July 2005. http://www.euromar.org/ 

6. There has been a request made personally by Dr.S.Ganapathy, NCL Pune for my presence and participation at the “Workshop on New Solid State NMR Methods and Materials Characterization” during 18-21, July 2005. This would be Sponsored by Indo-French Center For Promotion of Advanced Research, New Delhi
7. An abstract has been recorded at the Web Site for the 4th Alpine Conference on Solid State NMR: New Concepts and Application, to be held at Chamonix Mont- Blanc, France during Sept.11-15, 2005
8. For the participation at the CMDays04, during Aug.2005 a full manuscript in the Format of Indian Journal of Physics was submitted and it has been accepted for publication with the suggested modification incorporated. The referee’s conclusion on the merit of this contribution is significant is quoted below:
“Finally, I find the article interesting. It tries to deliver an important message pertaining to the very fundamental aspect in material studies. The article should be published after modifying the same as per the above suggestions”

       A copy of the manuscript [currently modified draft] is enclosed.

Dr.S.Aravamudhan participated in the enlisted Conference Events During the period from 11th Jan.2005 till  21st Feb.2005 

 Event-I IWBMR, All India Institute of Medical Sciences, New Delhi;;  Jan 12-15,2005

Event-II NMRS2005 and ICMRBS, Indian Institute of Chemical Technology, Hyderabad;; Jan.16-21,2005

Event-IIIIBS2005 University of PUNE, PUNE;;  Jan. 22-25, 2005 attended only on the 22nd and 23rd Jan.2005 and proceeded to Bangalore

Event-IV SSNMR2005, Indian Institute of Science, Bangalore  Jan.24-26,2005

Event-V 7th National Symposium on Chemistry of the C.R.S.I. at the Indian Association for Cultivation of Science, Kolkatta Feb.4-6, 2005

Event-VI The Annual Meeting of the M.R.S.I., MRSI2005 at the National Chemical Laboratory, PUNE Feb.10-12, 2005 attended only from Feb.10-11th 2005

Event-VII Regional Conference on Materials and Their Applications, RMCA2005 at the Department of Physics, Manipur University, Canchipur, Manipur  Feb.18 &19 ,2005

All the particulars about these participations stand POSTED at the Web Page URL:

http://geocities.com/inboxnehu_sa/conference_events_2005.html 
Total Number of Presentations/Publications till 2004:  29

Number of  presentations during 2001-2004-  13
Contributions & Confrerence presentations during 2001-2003 – 9 Nos.

1. 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. 

2.  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 
3.  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.

4.  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.
5. Induced Field Distributions in Heterogeneous Samples.  XIV International Biophysics Congress, Buenos Aires, Argentina, April 27- May 1,2002, POSTER #22-01.  IC 9. 
6. A Simple Summation Procedure for an Involved Integral Evaluation for the Calculation of Proprties dependent on Specimen Shape, Poster Presenation at the 72nd Annual Session of the National  Academy of Science ,India held in North Eastern hill University,SHILLONG during Oct.2003 NS 9 

7. Can HR PMR Provide Further Insights Into the Reaquirements of the Spherical Shape for Lorentz Cavity? Oral Presentation at the NMRS Symposia at IISc., Banglaore,held in Feb.2003.  NS10 
8. “Aromatic Ring Current Shifts………..”  .A Poster Presentation at the National Symposium On Biophysics at theDepartment of Biotechnology, IIT/Roortkee, held in Feb.2003.  NS11 
9. “Discrete Point-Dipoles Within A Semimicro Volume Element: Induced Field Contributions At The Centre And The Dependence On Shape Factors” Poster #P9 : presented at the 3rd Alpine Conference on Solid State NMR, Chamonix Mont-Blanc, France ; Sept. 14-18, 2003 IC10
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
IC# stands for International Conferences/Congresses/Symposia -10
NS# stands for National(indian) Symposia/Conferences  -11
RJ# stands for Refereed Journals -5
Total =   26 -1    =  25.

 See Page –2 for list 2004 number during 2004- 4
Department of Chemistry                                                                                                          North Eastern Hill University                                                                                                         PO NEHU Campus: Shillong 793022 (Meghalaya)

Dr.S.Aravamudhan,                                                                                                           Sr.Lecturer

Particulars for the items #10, 13, 15, 17, and 20 of the FORMAT                                                     For the Annual Report (1.4.2003 - 31-3-2004)

item No: 10                 -------NONE--------

item No: 13

Explanation of the Numbering Format in the List below:

 In  "M.n"  'M' stands for the serial number in the complete list of Symposia/Conferences attended/participated and 'n' stands for the number during 1.4.2003 - 31.3.2004

25.1 "Discrete Point-Dipoles within a Semi micro Volume Element:,,,,,,,,,,,," , S.Aravamudhan, POSTER presentation at the 3rd Alpine Conference on Solid State NMR, Chamonix Mont-Blanc, France, Sept 14-18,2003 <http://geocities.com/amudhan_nehu/3rd_Alpine_SSNMR_Aram.html> Poster No:9

26.2 Attended the "NCBS Symposium on Molecules, Machines and Networks", during January 5-9, 2004 held at the National Centre for Biological Sciences, Tata Institute of Fundamental Research, GKVK Campus, Bangalore -560065 <http://www.ncbs.res.in>

27.3  “Aromatic Ring Current Effects in (Macro-) Biomolecules: Prevailing Forms of Equations and the Proposed Use of Tensor Form for the Shielding of Nuclei” , S.Aravamudhan, POSTER # 41, National Symposium on Cellular and Molecular Biophysics, National Institute of Mental Health and Neuro Sciences, Bangalore Jan 14-17,2004 <http://www.nimhans.kar.nic.in> 

28.4 “A Perspective of the Point Dipole Approximation for the Prospective Intuitive Chemists’ Approaches”, S.Aravamudhan, POSTER #372, 6th National Symposium in Chemistry of the CRSI, IIT/Kanpur, Feb. 6-8.2004  <http://geocities.com/saravamudhan1944/crsi_6nsc_iitk.html>

29.5 “Concerning the Specimen Sample-Shape for the Single-Crystal HR PMR studies”, S.Aravamudhan, Oral Presentation, NMRS 2004 Conference, Saha Institute of Nuclear Physics, Kolkata, Feb.17-20,2004 <<http://boseinstitute.org/nmrs/index.html> ; Oral presentation  #O11 on 20th Feb.2004 at12:15-12:30PM listed at  <http://boseinstitute.org/nmrs/conf.html>

item No: 15
1. Partial financial Assistance for Foreign Travel  from Indian National Academy of Sciences, New Delhi for taking part in the 3rd Alpine Conference on Solid State NMR, Chamonix Mont-Balanc, France, Sept. 14-18, 2003. The amount sanctioned and received was Rs. 15,000/-

2. Partial Financial Assistance  from the International Science and Technology Affairs Directorate, Council of Scientific and Industrial Research, New Delhi for travel  to Buenos Aires, Argentina for participation in the XIV International Biophysics Congress which was held during 27April 2002- 1 May 2002. The sanctioned amount received after verification was Rs.15,000/- during Feb.- Mar. 2004. 

item No: 17 

1. CSIR Research Project sanctioned by letter No: 01 (1767) / 02 / EMR-II dated 15-01-2002 entitled :  SHIELDING PARAMETERS OF NUCLEI: FACILITIES FOR THE  EXPERIMENTAL DETERMINATION AND CALCULATION BYTHEORETICAL PROCEDURES - TO OBTAIN INFORMATION ON CRYSTAL STRUCTURES AND MOLECULAR ELECTRONIC STRUCTURES Commenced on 01-01-2002 and the Natural Termination on: 31-12-2004. <http://saravamudhan.tripod.com/csir_schm_sa/>

2. An application was sent to the UGC with a Proposal on "Magnetic Resonance Spectroscopic Techniques" under the Innovation programme of the UGC for implementing in NEHU. this application has resulted in the assistance from UGC to the extent of the scheme having been refereed by Experts and the results communicated to the University vide D.O.No.F.14-4/2001(INNO/POLICY/COS-I) dated 20 JAN 2004. An INPUT DATA for the Annual Report has been submitted and the final approval letter is awaited from UGC. <http://geocities.com/saravamudhan1944/ugc_inno_proposal.html>
item No:20 
During Jan.23-26, 2004 while on visit to the NCL, PUNE in Connection with the CSIR Research Scheme in Collaboration with NCL, a request was made and I had to hold lecture classes for the research Scholars at Central NMR Facility of NCL on the topic of Magnetic Resonance, for which an honorarium of Rs.800/- was received.                                                                                         The topics covered were: 1. NMR Phenomenon and Detection 2.The relevance to the contexts for the applicability of Classical-Vector descriptions and the Quantum-mechanical descriptions of the NMR phenomena. The lecture classes were held for a total duration of 6 hours spread over two days, the 24th and 25th Jan.2004.

Participated in the research and group seminar activities at the Sophisticated Instruments Facility,  Indian Institute of Science, Bangalore while staying at I.I.Sc., during 5th Jan.2004 to 14th Jan.2004.

Other Webpages built by Dr.S.Aravamudhan,

http://geocities.com/saravamudhan1944/aravamudhan_resume.html

http://geocities.com/amudhan_nehu/nehu_link.html
Signature:                                                    

                   S.Aravamudhan   
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 ay , India (1974) IC 1 
2. Lineshape and sign of asymmetry Parameter 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 Nuclear Quadrupole 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 ylene Protons : S.F.Sagnowski , U.Haeberlen and S.Aravamudhan , XIX Congress Ampere on Magnetic Resonance and Related Phenomena , Heidelberg , West Germany (1976) IC 3 
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 alpha - 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 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 : 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 od Considerations : S.Aravamudhan , 5th NMRS Symposium , Dehradun , India (1999) NS 4.
14. On The possibilities for a od 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, Mumbai, 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. (Enclosed Abstarct & Particulars)
22. A Simple Summation Procedure for an Involved Integral Evaluation for the Calculation of Proprties dependent on Specimen Shape, Poster Presenation at the 72nd Annual Session of the National Academy of Science ,India held in North Eastern hill University,SHILLONG during Oct.2003 NS 9 (Enclosed Abstarct and particulars)
23. Can HR PMR Provide Further Insights Into the Requirements of the Spherical Shape for Lorentz Cavity?Oral Presentation>[{ The Microsoft Powerpoint File for this presentation can be down_loaded from this LINK }]at the NMRS Symposia at IISc., Banglaore,held in Feb.2003. NS10 (Enclosed Abstarct and Particulars)
24. ?Aromatic Ring Current Shifts???..? .A Poster Presentation at the National Symposium On Biophysics at theDepartment of Biotechnology, IIT/Roortkee, held in Feb.2003. NS11
25. "Discrete Point-Dipoles within a Semimicro Volume Element:,,,,,,,,,,,," , S.Aravamudhan, POSTER presentation at the 3rd Alpine Confernce on Solid State NMR, Chamonix Mont-Blanc, France, Sept 14-18,2003 Poster No:9 IC 10
26. Participation in the NCBS Symposium on "Molecules,Machines and Networks" held at the National Centre for Biological Sciences, TIFR, GKVK Campus, Bangalore 560 065 during January 5-9, 2004 IC 11
27. ?Aromatic Ring Current Effects in (Macro-) Biomolecules: Prevailing Forms of Equations and the Proposed Use of Tensor Form for the Shielding of Nuclei? , S.Aravamudhan, POSTER # 41, National Symposium on Cellular and Molecular Biophysics, National Institute of Mental Health and Neuro Sciences, Bangalore Jan 14-17,2004 NS12
28. ?A Perspective of the Point Dipole Approximation for the Prospective Intuitive Chemists? Approaches? , S.Aravamudhan, POSTER #372,6th National Symposium in Chemistry of the CRSI, IIT/Kanpur, Feb. 6-8.2004 NS13
29. ?Concerning the  Specimen Sample-Shape for the Single-Crystal HR PMR studies? , S.Aravamudhan, Oral Presentation, NMRS 2004 Conference, Saha Institute of Nuclear Physics, Kolkata, Feb.17-20,2004 NS14
30.  Magnetized Materials: Contributions Inside Lorentz Ellipsoids Known only by HR PMR in Crystalline Solids S.Aravamudhan, Oral presentation at A National Symposium held at the Department of Physics, North Eastern Hill University, Shillong 25-27 August 2004 NS14
31.INDUCED FIELDS AND DEMAGNETIZATION; NUCLEAR SHIELDING AND LINESHAPES IN SOLID STATE NMR, S.Aravamudhan, POSTER Presentation at the Joint event: 17th European Experimental NMR Conference and the 32nd Congress Ampere on Magnetic Resonance and Related phenomena, held at Lille, Frnace during September 6-11, 2004 IC12
32. Partcipated in the International Workshop on Biomedical Magnetic Resonance- IWBMR2005, at the All India Institute for Medical Sciences New Delhi January 12-15, 2005 IC13
33.  Disentangling the Bulk Susceptibility Medium-Effects from the Molecular Local Chemical Shift Changes in Heterogeneous Biological Systems, Poster presentation atThe XXI International Conference on Magnetic Resonance in Biological Systems ICMRBS and the NMRS2005 held between 16 and 21 January 2005 in Hyderabad, India. IC14
34.  AROMATIC RING CURRENT EFFECTS IN (Macro-) BIOMOLECULES: Prevailing Forms of Equations and the Proposed Use of Tensor Form for the Shielding of Nuclei  poster presentation atNational Symposium on "RECENT TRENDS IN MOLECULAR AND MEDICAL BIOPHYSICS"- The IBS2005 held during JANUARY 22-25, 2005 at UNIVERSITY OF PUNE Organized by INDIAN BIOPHYSICAL SOCIETY and DEPARTMENT OF PHYSICS, UNIVERSITY OF PUNE IC15
35.Participated in the International Workshop on Recent Trends in Solid State NMR in Biological Systems to be held during January 24-26, 2005 at I.I.Sc. BangaloreIC16
36.Attended the  7th National Symposium of the "Chemical Research Society of INDIA" C.R.S.I. at the Indian association for the Cultivation of Science during 4-6, February 2005 37.Visit to NCL PUNE during 8-11, February 2005 NS15
Attended the Meeting of the Materials Research Society of INDIA, MRSI2005 at NCL, Pune NS16
38.Induced Fields in Magnetized Materials: Calculations and the UsesAbstract Submitted was accepted for ORAL Presentation at the "REGIONAL CONFERENCE ON MATERIALS AND THEIR APPLICATIONS" Organized by and held at Department of Physics, Manipur University, Canchipur, Manipur, India held during FEB 18-19, 2005. Presentation held on the 18th Feb.2005 NS17
IC# stands for International Conferences/Congresses/Symposia -16
NS# stands for National(indian) Symposia/Conferences -17
RJ# stands for Refereed Journals -5
Total = 38 -1 = 37.
ENCLOSURE SET-II (pages 14-24)
A Consideration of the Enduring Questions for the Possibility of Using Arbitrary Shapes of Specimen for HR PMR Studies in Single Crystalline Solid State

Authors :
Sankarampadi ARAVAMUDHAN (1) (Presenting Author - E-mail : saravamudhan@nehu.ac.in)

Institutions :
(1) Department of Chemistry, PO NEHU Campus, North Eastern Hill University, Shillong 793022 Meghalaya, INDIA

Even when Spherically Shaped Single Crystalline Solid Specimens have been used for HR PMR measurements, for the subsequent interpretation of the Shielding Tensor parameters, it required a further calculation of intermolecular contributions to Shielding Tensor. These intermolecular contributions, when subtracted from the experimental shielding parameter values, could yield the truly and only molecular contributions, which is of relevance for inferring about the molecular electronic structure.The question as to why a spherical shape was required, and, whether it would be possible to relax the stringency of this constraint has been the consideration of the presentations made (1) till now. Such deliberations led to the possibilities of calculating the induced field contributions inside a magnetized material by a simple summation procedure. It had also been shown that handling these types of calculations seem possible, for contributions only within the Lorentz ellipsoids, as well as, for the contributions from within the entire macroscopic specimen with shapes other than the regular ellipsoids of revolution (2).At this juncture making progress with the question of arbitrary shapes as stated in the title of this abstract would require a consideration of the possibilities of the shape and location of the Lorentz semi micro volume element so that the intermolecular contributions can be disentangled from the total contribution unambiguously. This raises the issue of the microscopic averaging and the macroscopic averaging for arriving at the induced field at a point within the magnetized material. A discussion on the requirements seem due before actually proceeding with the calculations of this type and this context would at this juncture be highlighted and a strategy to be followed would be laid out in this presentation.
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Magnetized Materials: Contributions Inside Lorentz Ellipsoids
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Abstract: The Lorentz Sphere is a hypothetical spherical volume element, inevitably, invoked to take into account the demagnetizing effects (in the case of diamagnetic materials) while describing the contributions to the induced fields at a point inside magnetized materials. Till now, there have not been any compelling necessity to know the actual magnitudes of the contributions from within this sphere and, how exactly to demarcate this spherical part of the material by a concrete boundary, within the bulk material of the specimen. Not much emphasis could be given in the discussions on the significance of the Lorentz sphere, except that, it be defined as a semi-micro volume element. This situation seems to have been brought to prominence by the discussions requiring interpretation of the experimental results by the technique of Solid State High Resolution Proton Magnetic Resonance (HR PMR) in single crystals of organic molecules. It is this perspective which is being discussed in this paper.
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1.Introduction
The widths of the Nuclear Magnetic Resonance (NMR) spectral lines in solids are large (can be up to 100 KHz) compared to the line widths in the NMR spectra (0.2Hz) obtained in liquid state [1]. The nuclear Shielding differences, to be measured as Proton Chemical Shifts, can be several orders of magnitude smaller than the relatively large widths of the spectral lines. Such large line widths are inherent due to the nuclear spin-spin (proton-proton magnetic dipolar) interactions in the solid-state PMR. In the liquid state because of the rapid tumbling motions of the molecules, the dipolar interaction averages out to zero and what is measurable experimentally as line width are merely the in-homogeneities of the externally applied static fields. Line-narrowing multiple-pulse NMR techniques are used in the solid state PMR, to appropriately and selectively average out the nuclear magnetic dipole-dipole interactions for the determination of the Shielding Tensor of protons in single crystals of organic molecules [2]. The Shielding Tensor parameters thus obtained are useful in understanding the trends of the induced field contributions at the proton site due to electron circulations induced in the molecules in which the protons remain bonded while the molecules themselves occupy the symmetry related lattice sites. But to arrive at such intra-molecular contributions, it is necessary to recognize the criticality of the shapes of the specimens used in the measurements and the discrete nature of the contributions from the adjacent molecules. The induced field contributions at the proton site due to the bulk susceptibility would be specimen-shape dependent; while, the intermolecular contributions from the adjacent molecules would be reflecting the symmetry of the lattice with reference to the proton locations. All these various factors contribute essentially by the same field-inducing mechanism and hence these contributions cannot be disentangled on the basis of mechanistic differences in the basic interactions. While arriving at the values for the intra-molecular shielding differences from the measurements made on macroscopic specimens, it becomes necessary to make measurements on specimens of well-specified shapes to quantitatively account for the macroscopic shape dependent contributions at the nuclear site. If this is accomplished, then the intermolecular contributions from the adjacent molecules have to be accounted for before arriving at the only intra-molecular contributions so that these could be interpreted for the variations in induced field attributable to the molecular structure and bonding.

Thus it became necessary to find out methods for calculating the contributions due to the adjacent molecules by a suitable discrete summation procedure.  Such an effort could clearly establish that several of the discrepancies encountered till then (while interpreting proton shielding tensors in molecular systems), were mainly due to the fact that the discrete contributions from the other molecules were not properly taken into account even if the bulk susceptibility contributions from the farther continuum were reasonably taken into account.

2. Sample Shapes for HR PMR Studies

Since, the induced field contributions due to the bulk susceptibility at a proton site, and at any point within the specimen, is zero for a spherical macroscopic shape of the specimen; the proton HR PMR measurements are made with spherically shaped samples. 

As an aside, it is necessary to mention at this point, that making spherically shaped specimens (from the shapes of the specimen with the shapes resulting from the crystal growing processes and the inherent morphological determining factors) is not a simple task, and hence is not a matter of routine. This restricts the utility of this technique which otherwise would be a method which can provide much greater structural and bonding details becoming a potential technique for the wealth of information obtainable. In fact, much of the effort to be described here stands to be justified, first and foremost, for the possibility that the constraint on shape may become less stringent.

As stated above the spherical shape (of the specimen) has the preferential advantage, and, this is explainable on the following basis: the demagnetization factors are defined for the specific shape of the surface that can be depicted to be enclosing the material continuum with homogeneous magnetization. If a cavity is carved out “within” such a continuum, and, if the inner cavity shape is the same as the outer macroscopic shape, then the inner cavity can be assigned the same demagnetization factor value as for the outer surface but with an opposite sign. This is because of the  fact that the inner surface encloses cavity without any material filling. In most of such discussions assigning a default demagnetization factor value depending only on the shape (and not on the size) was a matter of simple symmetry arguments [3] for the spherical shape. Thus, if the outer shape of the specimen is sphere (with an assigned demagnetization factor Dout) and, if a hypothetical spherical cavity inside is carved out (for which the demagnetization factor Din is equal to Dout but opposite in sign) around the specific site, then the induced field would be zero. This is so because the demagnetization factor (Dout+ Din) occurs as a shape dependent pre-multiplying factor in the expression for induced fields within the specimen [4].   With these considerations the HR PMR experiments on single crystalline solids were carried out on spherically shaped specimens. Further, there was the prevailing practice of using spherical sample tubes for the HR PMR studies in solution and, thus, it was possible to obtain reliable corrections [4] for bulk susceptibility contributions in solutions. Because of these solution-state results, the following fact was not apparent to researchers, that, in solids the discrete contributions from within the sphere of Lorentz have to be explicitly calculated and subtracted from the experimental shielding tensor values to get the only molecular contributions evaluated [5]. This is a specific aspect, which makes this topic relevant exclusively for the solid state physicists in the context of studies on dielectric and magnetized materials. Several efforts to account for the line-shapes and line widths of PMR lines have been documented in the literature [6].  In spite of all the efforts, it is only the HR PMR studies on single crystalline samples, which establishes the significance of contributions from within the Lorentz sphere. While pursuing the efforts to calculate the induced field contributions from the dipoles located within the Lorentz sphere, the following question had to be answered. How far from the proton site should the dipoles be considered; to be convinced that the induced filed contributions from “Lorentz sphere” have been taken into account completely; and, none of the dipoles, which can be considered as part of the continuum, have to be included in the discrete summation? A natural consequence of trying to calculate the contribution from within a sphere was that at an appropriate radius from the specified site, the summed up contributions reaches a limiting value, and increasing the radius beyond that value does not contribute to the sum significantly Fig.1.    



Fig.1 The graphical plot of the sum of the contributions from within Lorentz sphere as a function of the radius of the sphere. The sum reaches a Limiting Value at around 50Aº. These are values reported in a M.Sc., Project (1990) submitted to N.E.H. University. T.C. stands for (shielding) Tensor Component
Thus, there was a clear delineation possible for the Lorentz Sphere to be demarcated from the remaining bulk as depicted in Fig.2. This value of 50 A˚  would vary from system to system but the fact remains that the discrete summation around the specified lattice point can unambiguosly indicate a definite numerical value for the radius of the Lorentz sphere for demarcation.  This makes the Lorentz sphere a precisely defined sphere with a surface boundary line unlike the way it is to be left undefined as to the numerical values for the construction of a Lorentz sphere.                                 

                                                                                

Fig.2.  The demarcation (~50Aº radius) of the inner Lorentz Sphere from the outer macroscopic continuum. The Lorentz Sphere is supposed to be semi-micro and the above depiction is an exaggeration for the size of the inner sphere.
3. Calculations by Discrete Summation 

As depicted in Fig.2 the molecules may be considered as located in lattice points within the Lorentz sphere and, by definition, this being of semi micro dimensions, the discreteness should be obvious as seen in the hypothetical arrangement in this figure. The size of the depicted molecules inside the Lorentz are on the scales of a view through a microscope as compared to what is depicted in the continuum of the material. It is the same molecule (chemical unit), which makes up the inner sphere as well as the outer continuum since it is a single crystal sphere of the given organic molecule. Each molecule can be assigned its due molecular susceptibility and in presence of an external magnetic field, and all of these individual molecular susceptibilities induce magnetic moments respectively at appropriate origin within the molecules. Then the magnetic moments approximated as point dipoles and at any specified proton site in a molecule at the center, the contributions to induced fields from the point dipoles of the other molecules can be calculated using a magnetic dipole model.  Defining the susceptibility Tensor of a molecule by χi and the distance from the dipole origin to the specific proton as Ri with the corresponding distance vector being Ri, then Equation 1 can be used for the calculation of the contribution from the molecule ‘i’ and the summation would be over the index ‘i’ for all the other molecules. In the equation [RR]i is the dyadic formed from the Vector Ri.
  σ=  [1/R3i -(3 • [RR]i /R5i)]•Χi                        (1)

A computer program is used to transform the susceptibity tensors from the respective principal axes system of the individual molecules into a common crystal axes system and the summation is carried out to result in the total Shielding tensor contribution in the crystal axes system from all the molecules. For each of the moment from which the contribution is calculated, [the ‘i’th   moment] dropping the index ‘i’, the illustration in Fig.3 indicates the details.  
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Fig.3. Equation for calculation of Shielding (induced field) by discrete summation of the contributions from within the Lorentz sphere. Explicit expression in terms of the matrix indicating the required matrix multiplication steps for such calculation.
In the Fig.4 below is a depiction of a typical molecule, which can be considered as placed in a lattice site. 
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Fig.4.  A Typical Organic Molecule, which can be located in a Lattice Site in the Molecular Single Crystal. This molecule has a center of Inversion.                                                      

This is a typical molecule, which has been studied by the Multiple Pulse HR PMR techniques in Solid State [7]. In this particular case, the molecule is planar-elongated shaped (approximate D2h symmetry) with dimensions 6Aº x 3Aº in a crystal with unit cell dimensions of 10.79Aº x 10.79Aº x 7.41Aº in the P42/n space group and 4 molecules per unit cell and the Lorentz sphere could be conveniently estimated to be about 100Aº in radius. The summation beyond this radius does not add to the total contribution significantly any further, thus establishing a trend towards a converging value [7]. Suffices here to mention the result that this convergent Tensor value when subtracted from the experimentally determined Shielding Tensor value yields the tensor which truly reflects the only molecular contribution by conforming to all the symmetry requirements as determined by the molecular point group symmetry. Since this subtraction leads to such convincing result, the hypothetical Lorentz sphere enclosing the central molecule, becomes well defined Fig 5(a) &5(b).  
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Fig.5 The various demarcations required, in an Organic Molecular Single Crystalline Spherical specimen, to Calculate

 the Contributions to the induced Fields at the specified site.

D out/in values stand for the corresponding Demagnetization Factors            

4. Excursions into the Necessity for Spherical Shape 

As can be seen, in Fig.6 [a]&[b], different combinations of the sets of external macroscopic shape and inner semi micro volume elements can be envisaged. The requirement of a spherical shape for the specimen were stipulated for bulk susceptibility corrections only because conventionally the hypothetical inner volume element was considered as spherical since it is most conveniently envisaged shape with high symmetry, so that the shape dependent demagnetization factor can be inferred by simple arguments based on the spherical symmetry [3]. But as long as the macroscopic shape results in homogeneously magnetized specimen, it is only required that the inner volume element be of similar [proportionately same] shape 






of a reduced dimension, for the induced field at the central point to be zero.   The above statement can be further substantiated by the fact that the demagnetization factors available as tabulated values do not depend upon the real size of the specimen, but depend only on the relative ratios of the shape determining parameters, in the most general case of considered ellipsoidal shapes it is merely the elasticity that determines the demagnetization factor  value and not the actual size in terms of absolute length units. Thus the possibility of outer ellipsoids with proportionately same inner hypothetical ellipsoidal cavity should result in the same conclusions, as it happens to be for spherically shaped specimen with inner hypothetical spherical Lorentz cavity.  Thus for the induced field to be zero within the magnetized material medium, if the magnetization is homogeneous, then, around the specified site, it seems, it is necessary to carve out a cavity, which is a semi micro volume element, and its shape being proportionately the same (to have the same value for the demagnetization factor but opposite in sign to that of the outer surface) as the macroscopic specimen (outer) shape. This has been illustrated in Fig.6.  

5. Further Insights for Solid State NMR 

It is important to note that all these revelations about the Lorentz sphere comes about because of the fact that the angular dependence of the nuclear shielding is smaller in magnitude for protons compared to other nuclear systems for which similar magnetic resonance measurements are made. This is because of the fact that the differences in induced fields at the nuclear site depend on the number of electrons surrounding those nuclei. This is reflected even in the ranges of isotropic chemical shift (shielding) values for the various nuclei.  For protons the range is about 10ppm (for non-hydrogen bonded protons). On the other hand, for the 13C nuclei the range is about 250ppm for similar variations in the bonding and electronic structures in the molecules. Such orders of magnitude smaller values for protons compared to other nuclei amenable for NMR studies is mainly because the Hydrogen atom has only a single electron around its nucleus and for a positive Hydrogen ion, there are no electrons in the outer atomic orbits. Thus for the case of protons the Shielding tensor anisotropies have relatively small values of about 6ppm whereas the anisotropy values can be orders of magnitude large for other nuclei. One can consider the magnitude of typical molecular diamagnetic susceptibility values and a point dipole generated in this diamagnetic molecule at its center in presence of external magnetic fields.  At the usual intermolecular distances for the nearest neighbors in the molecular single crystals, the differences in induced field contributions and their angular dependences due to the molecular susceptibility tensor values can be comparable in magnitudes to the variations in the  intramolecular shielding anisotropy. Whereas in the same molecular systems, the other nuclei present have shielding anisotropy values much larger but the intermolecular induced field contributions would be the same. All these are the considerations for the experiments and the results reported in the paper [7], which is the first instance, when this significance, as explained above, of intermolecular contributions could dramatically set the experimental results, disposed for an interpretation, appealing in terms of the interactions conforming to the demands of molecular symmetry. Since the solid state holds out a rigid lattice structure, the angular variations become tractable in single crystals.

When so much is said, all with the presumed spherical shape for the hypothetical Lorentz volume element, then the practical ordeal of having to make spherical single crystal specimen and to orient them for tractable angular dependences in terms of the known crystal structures makes the experimentalist look for possibilities of relaxing the stringent requirement for a spherically shaped specimen. Then with the propositions as in Fig 5 of the previous sections, it is necessary to find out the kind of convergence characteristics that would result for a summation within an ellipsoidal volume element instead of a summation within a Lorentz sphere. In fact results as reported in Fig.1 for convergence characteristics for a discrete lattice summation can be obtained for summations within the “Lorentz ellipsoids” [8]. Equation (1) used for summation within spheres can be used also for summations within ellipsoids. This is because enclosing the same magnetic dipole among the neighbors within a sphere or within an ellipsoid does not alter the form of interaction of that individual point dipole and its induced field contribution at the specified nuclear site. The independence of every individual magnetic point dipoles from the neighboring dipoles must be ensured, since the dipole moment under consideration is the characteristic property of the molecule and the corresponding molecular magnetic susceptibility is not changed by the presence of neighboring molecules in a crystal lattice. Hence a computer program to take into consideration all the molecular magnetic point dipoles within a specified shape of the surface enclosing them, would give the result for a spherical volume or an ellipsoidal volume by setting appropriate boundary conditions with the flexibility to vary the size and the shape determining parameters. Following the criteria as above the convergence characteristics can be calculated for discrete summations in semi micro volume elements. These results thus obtained surprisingly indicate [9] that, even though the trends of the sums obtained for the ellipsoids (with a specified ellipticity) vary with the size of the ellipsoids around the central proton site, after a certain size the summation converged to the same total value as for the Lorentz sphere. Thus it seems that, when the ellipsoidal specimen shapes of Fig. 6a and 6b are considered, the discrete summation near the site would result in the same value for the intermolecular contribution for the two cases in spite of the fact that in Fig 6a inner shape is the conventional Lorentz sphere where as in Fig. 6b the inner volume element is a Lorentz ellipsoid. Since we have inner and outer shape as ellipsoid, shape dependent induced field would be zero. Hence, subtracting this intermolecular value (same for both the sphere and ellipsoid) from the experimental value should result in intramolecular value for the shielding tensor even if the shape of the macroscopic specimen is ellipsoidal. Besides the relevance of such results for the solid state physics, the prime concern is whether it is possible to circumvent the necessity of having to practically make good spheres out of every single crystal which is to be studied by multiple- pulse line-narrowing technique for HR PMR results in solid state. This remains to be answered conclusively in spite of these investigations on Lorentz spheres and ellipsoids.
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previous conferences, where the sessions started on Monday morning.

2- I you would Iike vegetarian meals during the conference, please inform us by mail immediately.
(congres@chamonix com)

- I you have any special requirement, please contact us as soon as possible.

With pleasre to welcome you next september in Chamonix Mont-Blanc,
Yours Sincerly

Evelyne ROUDIER POIROT

Chamonix serve

MONTBLANC

ngrés - Office du Tourisme -
0537550 Fax: 3340

- 74400 Chamonix Mont-Blanc
5380 8

nce
hamonix.com





Quotation from AIR INDIA and the itinerary are enclosed as Xerox copies to the application submitted (not reproduced in this Document)
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In the following pages of this enclosure set: The full paper of the presentation made at CMDays04 (in press of Indian Journal of Physics) is reproduced and this TEXT contains the essentials of the presentation to be made on the material o the abstract on this page as above





Current propositions of combinations
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    Conventional combinations of shapes
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Conventional cases
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