FORM-F

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH

Human Resource Development Group

(Extra Mural Research Division)

CSIR Complex

Library Avenue, PUSA, New Delhi 110012

PROFORMA FOR PREPARING FINAL TECHNICAL REPORT

(Ten copies of the report must be submitted immediately after completion of the research cheme)       

1. Title of the Scheme:

	"Shielding Parameters of Nuclei: Facilities for the Experimental Determination and Calculation by Theoretical Procedures- To Obtain Information on Crystal Structures and Molecular Electronic Structures"
	Scheme No: 01(1767)/02/EMR-II

Date of 

Commencement:      01/01/2002

Date of termination: 31/12/2004


2. Name and Address of the principal Investigator:

	Dr.S.Aravamudhan, Department of Chemistry, North Eastern Hill University, PO NEHU Campus, Mawkynroh Umshing, SHILLONG 793022, Meghalaya                                                       



	Collaborative Effort with the National Chemical Laboratory,

PUNE


3. Name of Sponsoring Laboratory (if applicable)

4. Total grant sanctioned and expenditure during the entire tenure

	
	Amount Sanctioned (Rs.)
	Expenditure (Rs.)

	Staff
	1,20,000/-
	---

	Contingency
	 18,750/-
	   38,190/-

	Equipment
	4,00,000/-
	4,70,342/-

	Total
	5,38,750/-
	5,08,532/-


5. Equipments purchased out of CSIR grant

	Name
	Cost

	“MAS Probe Body for AC 200 NMR Spectrometer” (import item)
	INR 4,05,428/-

(CHF 10,850: @ 1 CHF=Rs. 37.50 as on 23-07-04)

	Airport Rent & Custom Clearance by Authorized Clearing Agent
	   Rs. 64,914/-


6. Research fellows associated with Scheme 

	Name & Designation
	Date of Joining
	Date of Leaving

	--NONE--
	--N.A--
	--N.A.--

	--NONE--
	--N.A--
	--N.A.--


FTR item-7
No staff was appointed in this Scheme and hence no Ph.D.’s or any other degree was under this project for carrying out research work.

FTR item-8
Since this Project objectives were mostly construction and assembly of NMR Probe accessory nothing would particularly be mentioned as Research Publication.

However during the Three year TERM of this Scheme, the PI continued the efforts on the Induced Field calculations relatable to the Shielding of Nuclei in an environment of electron-charge-cloud circulations. Enclosed herewith is a copy of one of a manuscript accepted for publication in Indian Journal of Physics. Till now, in such manuscripts no specific acknowledgement could be included for the funds received from CSIR. But the author is convinced now that at a later stage acknowledgements would have to be included for the efforts made during the term of this CSIR scheme.
FTR item-9  

The mechanical assembly of the MAS probe accessory has been imported. A photograph of this unit is enclosed herewith. The construction would be completed by Electronic tuning and testing with the facilities at NCL, Pune.
FTR item-10   (See enclosure-I as attached separate Sheet)

FTR item-11
Nothing specific to mention at this time for this item.

FTR item-12
Since the PI had participated in the research activities of NCL,PUNE to the extent to be aware of the kind of basic NMR theoretical and experimental aspects have to be taught to the research scholars when they are becoming acquainted with the advanced instruments and the current NMR techniques, trying to deliver such materials in the form of seminars and lectures at NCL has greatly added to confidence of the Scientists at NCL for extending the necessary assistance and facilities for venturing out such research schemes as the present one. The progress made or even otherwise should be a basic trailing input for providing funds for developmental projects in the locations and regions where no significant resource has been built up for such techniques. 
Enclosure-I

FTR item 10

The progress made in the Objective, in the first phase of the implementation till now can be stated in short paragraphs as follows: 

The MAS mechanical assembly could be imported and the situation could be brought to the stage for electronic tuning and testing. The capacitor components have to be acquired for electronic assembly. The mechanical assembly now has the features except for the coupling stage connections and as per the present explanation from Bruker this has been included in this imported unit since fixing that part of coupling components require soldering at junctions. Since this might not be within the frame work of selling the special item from the Mechanical Workshop without any electronic assembling at the factory, this situation has to be reconciled after consulting the Collaborating Scientist at NCL, PUNE where this PI intends to carry out the Electronic assembling and tuning.

A trial version of the software for calculating molecular electronic properties and magnetic properties is being tried out to add to the facilities for handling the utility of the Shielding parameters obtained from the experimental NMR determinations. This is based on the Density Functional Theory. In addition efforts to acquire and facilitate the use of NMR spectral data bases have resulted in the know-how for what would suit the contexts at this University.

The actual experiences by this effort to implement this project has evidenced that, even if, a project gets the sanction after the due consideration by the expert committee, and try to tailor make the phases as it would be required in a educational institution where, not only that there is no know-how for such a technical venture, but also there is an indifference when efforts are made to project out the possibility of gaining such know-how. This seems to be the underlying factor that equipments are imported with a lot of promise, but by this mere presence of an imported item the particular investigator gets such prominence that no one ever seem to be concerned when the equipments are not functional even as newly installed instrument and never being put to use. The experiences of this investigator should prove adequately that the situation is very acute in this location.

As has been reported all through, even though the aspirations in general is to improve the standards (which requires acquiring enough skill in advanced techniques and increase the know how for high level technologies) the efforts seem not to result in anything more than the mere consumerism, even in educational institutions where the actions and directions should be towards seeking greater insights into principles and be innovatively looking for improvements in indigenous practices and applications. Since, in a developing region, in view of prevailing modest appreciation of such far-reaching targets, it becomes a successful career even merely to tell people not to look for what really are the gains of what is being learnt. Thus a tendency becomes prevalent to negate the very thing which they are supposed to be truly seeking after. That these can play a crucial role in determining the quality of the research work being turned out, even if there is enough financial supports to procure advanced equipments, becomes so glaring that at the end it may not be possible to do anything better than having to explain the inept handling of the matter from the beginning, due to the tendency to quickly dispose by discarding even the very essentials.  This is true even at large, and this precisely is the reason, as per the PI’s experiences, why in several institutions the equipments are not put to optimal uses or they cannot be well maintained for the specified life-time of the equipments. It is this aspect, which has been predominantly highlighted by the implementation of this project during the three-year term and is being brought to attention of Funding agencies and Reviewers of research work.

The indication to the possible research perspectives with the constructed MAS accessory at NEHU is indicated in the item13 of this report and item 14 which is an Abstract. It suffices here to mention that the research results of this PI on induced fields seem to be getting the attention of chemists, physicists and biologists after the efforts to make presentations in the scientific gatherings of the respective specializations. With enough time gained, it should be possible to soon bring these efforts to be in confluence with the outcomes of this CSIR funded research project.

Department of Chemistry

North Eastern Hill University

Shillong 793022 Meghalaya

Final Technical Report: Item 13

Detailed Account of Work Carried out

13.1 Introduction:

In “section-c: Detailed Research Proposal” of the original application submitted by this Principal Investigator [P.I.] for the Grant of CSIR Research Scheme, it was briefly outlined that this Research Scheme, was to be a reinforcement to the on going persuasive effort at the North Eastern Hill University, Shillong to carry out as much of Solid-State NMR work as would be possible. It is to be considered with due weightage that, North Eastern Hill University is an Educational Institution where the student input is from a resources where the conditions for absorbing the genuine advantages of the advanced technology and teaching methods are still to be improved and the present situation only puts up a peripheral awareness of the recent advances by which it is implied that the basic foundations necessary are not within their fields of interest but a overwhelming enthusiasm to pick up what ever is exposed to them from the technological tools. This is so dangerously prevalent that highly technical specifications are circulated among circles close to the agencies/dealers of equipments and no one seem to consider it necessary not to borrow and keep quoting these and get preferences and concessions because the manufacturers would tend to certify places, abound with such “expressions” of technicalities, as knowledgeable locations in their quick on the spot assessments. This aspect is what is sometimes referred to as thrusting products in a region vulnerable on trading with peripheral passwords. This makes the teachers compromise on the quality effectually without knowing that is really a downgrading effort, and, any other effective changes required would be facing a resistance from the very people who are to be the beneficiaries. This is more so for the logistics of having to use “black boxes” without knowing what goes in to make them, and hence the technical assistants working strictly under prescribed instructions. This must be soundly supported by the appreciation of how to use the techniques effectively and genuinely promote high standards of utilization. A group of “Black Box” users cannot become specialists in the technique to know when and where the listed specifications and prescribed instructions become mere passwords to get some benefits which in no way provides the insight into the technique. 

In such a context what was necessary is to emphasize on developing skills in the practicalities of a special topic by trying to do a laboratory scale experiment to construct equipments, which are for the experiments in the advanced techniques. And such skills can be first of all imparted to one are two individuals and not to aspire for a large-scale transfer of know how and conduct training/coaching sessions. It was with this backdrop of the situation, as perceptible, that this PI set out to write up this proposal and apply for grant to CSIR. It would be much out of place here to summarize the other initiatives, which this P.I. had taken earlier.

The above considerations stand documented in the Web page published to the Internet by this PI with the following URL:

http://technicaleducation.rediffblogs.com/
Much of what is to be appreciated with respect to the special topic of Magnetic Resonance; [Solid State Nuclear Magnetic Resonance- SSNMR] can be found at the following URL:

http://geocities.com/saravamudhan1944/ugc_inno_prposal.html
13.2 On how the proposed Objectives formed and took shape:
Due to the impressions formed from experiences about the necessities at this University, for improving the efficiency in putting to use whatever facilities are available by trying to know the full potential of capabilities and tapping the same to adapt for the on the spot needs, efforts were made on the basis of individual initiatives to suggest projects (oriented mainly towards educational research) which provide interesting extra curricular projects to students but to emphasize and orient them better towards the prescribed curricular frame work. But most of them even while putting it across to the concerned did not get much importance for the simple reason of having to keep the records of routine running of the education machinery by many who would have to take part in such activities or should provide the necessary gestures of giving weightage to such suggestions where ever it is a simple matter to make things better. This led to the situation of having to try out the teaching and delivering teaching materials at other institutions where advanced level courses are taught and held or where there is a necessity to back up the basics constantly while advanced research activities are the constant preoccupation. In this process because of the associations this P.I. had with NCL, Pune even from the days of working for the Ph.D.Degree at IIT/Kanpur (1968-75) more time was spent at the Central FT NMR facility by way of giving lectures to the research students and participating in the research activity by trying to familiarize mutually on the topic of magnetic resonance. The consultations and discussions with the Scientists and Research scholars at NCL supported further by the opinions gathered from other research and educational institutions a CSIR Research scheme was found apt to seek for towards achieving a tangible result.

In fact the inspiration to go about this construction of a Magic Angle Spinning accessory for solid powder samples was initially available from the publication of the simple possibility of such experiments using a Conventional Fourier Transform NMR Spectrometer by David J. Burton, Robin K.Harris, Lawrence H.Merwin in the "Journal of Magnetic Resonance" as Communications. Volume 39, pages 159-162, Year 1980. This would have required a preoccupation at a Precision Workshop (mechanical) and handling the NMR Probe of the spectrometer more like an instrument-builder than a mere routine operator. And, a limitation was the operators who are familiar with only what they do at the spectrometer resist any such handling for having to be answerable to those in charge of the facility who know even much less about such matters. Hence, it was considered better to independently construct a probe and test it where better know how is available, appropriately have it certified by the service personnel of the manufacturers and place it for use for the better confidence of the operating personnel on this effort. This type of indigenous MAS probe construction was just then published and demonstrated at an Annual Meeting of the NMRS and with this evidence it would be more probable to get the necessary supportive gestures at the North Eastern Hill University. And, so formed the main objective of this project and what was stated in addition to this in the objectives are the concomitant necessary activities and some of them a little far fetched to be making significant dent during the terms of the CSIR Research Scheme. Posting the information on this project on the Web Pages published to the Internet is an innovative initiative of this P.I. and such exercises provide reinforcements to the know-how available for using internet tools and information technology to bring relief to remote areas.

Even with all these considerations, since no one seemed any way keen about whether such a project was written and what really the outcomes would be, it was not easily reconciled at the Department of Chemistry or NEHU Shillong as to where this project would belong. This resulted in at the very first instance itself a hurdle to obtain signatures to complete the application to CSIR, and as it may be seen the application was sent with a no objection for this work at RSIC and it was followed up with explanations to CSIR from the PI.
13.3 Implementation of the project:
The sanction letter approving this CSIR Scheme was received about two years after the submission of the application and the project was commenced soon after, with effect from 01-01-2002 and as per the terms and conditions, the natural termination of the scheme had to be 31-12-2004. However, the objectives could be carried through only to a certain stage and probably it is apparent that achieving what all has been stated, as the objectives in the proposal would require more time than the three years.

As explained in 13.1 and 13.2 above and as per what was stated in the objectives of the proposal, the first target had been to provide a MAS probe assembly accessory to the “Bruker AC 300 FT NMR Spectrometer” of the R.S.I.C. (currently named S.A.I.F., Sophisticated Analytical Instruments facility), NEHU which obviously could demonstrate that a construction of such accessory to a sophisticated instrument is indigenously possible which makes it economical besides providing experience in instruments building. However a point all the time to reconcile with is the fact that however much demonstrative this effort is and that it would be a significant exhibit as well at the RSIC, it would be a uphill task to bring the personnel (the technical assistants and the associates) to do anything more than admiring the effort and extolling the exhibit. That is to bring them to use the instrument and bring forward concrete suggestions and opinion on how good the manufacturer supplied instruments are compared to these home made units. When the RSIC provides a facility to routine users, for such purposes why it is recommendable to use the commercially standardized versions than the home made prototypes must be substantiated by the technical personnel providing this facility and there should be enthusiasm in aspiring for the possibility of such comparisons being available in house. Such a farsightedness is what is to be aspired. But as it is a far cry to achieve this outlook on scientific activity even in advanced institutions and locations, it is no wonder that this is absent and the associated problems are more acute. This realization came about even at the onset of the project. Initially there seemed a possibility for finding at least a one single unit of the “stator for the sample spinning   assembly” for MAS probe that could be salvaged from the spare stocks in the central NMR facility to be used for this construction. But eventually this possibility dwindled and all the manufacturers of MAS units replied that the stator unit is not sold as a  isolated price-listed item to consumers but it is available only as a spare to an already sold MAS probe assembly in use at the Spectrometer system. This turned out to be a turn causing concern for the implementation adding a significant delay in the progress. The P.I. could take up this matter with the sales and marketing division of the Bruker BioSpin, Switzerland and the manufacturers could find a possibility to exceptionally make a special offer in view of this project and send a quotation for supplying a MAS probe Mechanical Body Assembly costing within the amounts sanctioned for this project as equipment grant, which is the lump sum amount of Rs. 4 lakhs. This has an added advantage that, at the RSIC, the technical personnel can be familiarized with the Bruker’s probe mechanical assembly before the electronic components were built in and tuning can be possible for detecting NMR signals. The technical personnel can feel freer with such an assembly and they become familiar with the unit by looking into it more closely and freely which outwardly is familiar to them because of the liquid HR NMR probes which they handle. Then, if this unit is constructed to the completion and brought after testing, it would be possible that they do not feel as strange with this unit as it would be otherwise! Hence, the next step was to process the purchase of this unit as per the procedural requirements of the host institution for the import of the unit.

Having found a possibility to circumvent the possible resistance for on-site users of this MAS unit if it is constructed and tested, it was necessary to sort out the procedural matters almost with a similar infra structural provision of inadequate familiarity with the subject matter being dealt with. This unfamiliarity led to much confusion in reasoning out as to where the project is rightfully tenable within the university- at the Department of Chemistry where P.I. is a Lecturer, or at the RSIC where the P.I.‘s specialization in magnetic resonance can find some relevance? This ambivalence caused such delays and hurdles in the progress that each one of the two can only attribute to the other, but never brought together for the possible advantages to be given due consideration. Thus, the manufacturers had to be requested three times for a revalidation of their quotation since the delay was more than a year in processing and finalizing the import documents. By the end of the term, now at the time of writing this report, the mechanical assembly for the MAS probe accessory has been received at the North Eastern Hill University, Shillong by the P.I. and it has been kept in the Departmental Store before the P.I. could further proceed with the construction of the assembly to as much completion as would be possible as a continued effort of the initiatives during the project tenure of 3years.

While being preoccupied with the procedural matters, it was found that the advertisements sent out for appointing staff under this project did not bring out any candidate to be appointed and the staff grant sanctioned remains unutilized. This to some extent is not any new thing revealed to the P.I., since by turning out project reports by the students and research work by registered research scholars, the P.I. has experienced the students’ level of appreciation of prerequisites and the limited way the enrolling and registration procedures can safe guard the interests of the objectives and the interests of the projects undertaken while having to negotiate the student’s demands.

With regard to the acquiring of the workstation/computer facilities, the following course of events are to be noted as a variant to what was envisaged in the original proposal: first and foremost, the equipment grant of 4 lakhs would have been more than adequate for the construction of MAS probe accessory if the construction had proceeded as an all out indigenous effort mainly with the know how and workshop facilities at NCL, Pune. Since as described earlier in this report the considerations during the implementation led to preferably a change in the course, the consequence was that the lumpsum equipment grant was entirely spent on purchasing the import item from the Bruker BioSpin, Switzerland. At the same time since no staff could be appointed in the project, there was not any necessity to provide training to any on the use of computers to proceed with realizing the objectives of the project and hence no computer Units were procured. Moreover in the initial stages of implementation an effort to go through procuring a Personal Computer in the project was beset with the procedural inadequacies not withstanding the fact that all around in the University purchase & supply of computers is done routinely. The ambivalence about the location for this project could cause such curious impediments to a simple computer unit from the funds of this project.

A similar exercise with regard to the procuring of Bench top NMR units also had set backs. However a communication from CSIR was received that purchase of two units was not approved and hence the P.I., has been requesting fund for procuring one bench top unit for which no specific reply has been received yet.

To proceed effectively with the objectives (besides the fact that the P.I.’s original estimates for funds were all underestimates) the P.I. has surveyed several of the soft ware packages which would become necessary while pursuing the objectives as per the topic stipulated as title of this project. These are all posted as findings of the P.I. at appropriate web pages typically one such is the following URL: http://geocities.com/amudhan_nehu/on_spectrasurf.html
At this juncture it is intended to survey the capabilities of a soft ware package for the calculation of NMR Parameters (particularly the NMR Chemical shift tensor) using density functional methods. Soon after the submission of this FTR to the funding agency, the PI intends to proceed with the evaluation of one month trial package from Seascape Learning, LLC, 21701 Alcazar Ave., Cupertino, CA 95014 USA Tel: 408-253-6905 Fax: (801) 406-4984. By trying to post Scientific research results on the Web Pages published to Internet as and when the progress is made, the PI has gained a significant experience in confidently guiding people on this matter particularly when the people who would seek relief from carrying and communicating the documents and data base generated availing the Cost free Internet features available for access in any nook or corner on the globe as much as it is available in the remote region where the regionally relevant document and database materials are generated. Once this experience is gained it would be a simple matter for a given individual investigator to look for and specify system requirements for one self as well as to an organization located in the region (if ever the needy comes to know where to look for cost effective resources). What is parenthetically remarked in the previous line is a topic covered in the article by this P.I., which can also be found posted at URL; http://in.geocities.com./saravamudhan2002/nmr_for_oil_and_coal.html
The further fall-outs due to the compromises required while implementing the project and the necessary changes in the course of action would all become more evident when in the remaining part of this report where the actual results are reported.

Only the amount for the first installment of the sanctioned grant for the first year was released by CSIR and received by the Finance, North Eastern Hill University where the financial transactions are being held on behalf of the P.I. Even though the there had been no hindrance of any kind in availing the amounts released as and when necessary through the Finance, NEHU the P.I. has been seeking clarifications from CSIR on some of the clauses and the way of availing funds under one financial head of the scheme for expenses under other ‘Heads’. No significant replies have come forth and the P.I., has till now been content with the methods as per precedence of procedural matters at this host institution even for this CSIR Scheme.

13.4 Scheme End-year Progress report

The annual progress report for the year April 2002- March 2003 was duly submitted and by now the required renewal has been conveyed to this PI from the office of the Head of the Human Resource Development group of CSIR, New Delhi. In that progress report the efforts which resulted in the necessity to import a Mechanical Body Assembly of the NMR probe was described in detail for the reason that this is a trend which is a deviation from what was stated in the original Research proposal submitted to CSIR for the GRANT of this scheme.   This Probe Body is that of the Magic Angle Sample Spinning Probe Accessory from the manufacturers [- Bruker Biospin, Switzerland -] of the FT NMR System presently available at the RSIC, NEHU for which the accessory was to be constructed as per the stated first phase of the project. In the enclosure for item 10 of this renewal application (extension beyond the natural termination) how this deviation has to be evaluated has been dealt with. This was mainly to provide a comparison with what the situation would have been if the original plan of action of the proposal for the first phase were possible. As such this turn of the project implementation is more conducive than the original course. This change has caused certain associated changes in the way the lump sum grant of Rs 4 Lakhs has to be allocated. The present situation is that the originally intended 3 units of PCs would not be procured during this scheme tenure. This change is also not a setback since the PI intended the three Units would be used by the appointed staff for getting oriented towards the remaining phases of the original project proposal while finding time gaps during the progress of the Probe Construction. But there could be no technically motivated candidate to respond for the provocation of training in instrumentation technical skill to equip further with the computers. The amount of 4 lakhs can be conveniently spent on the import of the item and the associated requirements. This would be providing a probe assembly accessory much similar to the original make by the manufacturers. The complete accessory to acquire from the manufacturers would have required Rs 15 Lakhs as against the present budget of 4 lakhs. This import item had been booked on a Flight to Kolkata on the 11th July 2004, and the PI is yet to receive communication on the possible delivery, which as per the quotation should take place within three months from the date of placing the order and receipt of the L/C at their end. The amount towards the cost of this import has been received by the manufactures/suppliers as per their version by Email message.

This PI has recently spoken to the collaborating scientist {from NCL, Pune} while participating in the International Conference at Lille, France during 6-11 Sept.2004, and hence, for the remaining part for the completion of the construction of the MASS Probe, the PI would visit NCL, Pune in November 2004 by which time the delivery of the probe body might be duly possible for the manufacturers to fulfill. The amount of contingency grant available now as per the renewal of this scheme would be availed by the PI towards the required expenses during this visit to NCL, PUNE. 

During August 2004, the PI had spent about 15 days at the TIFR, Mumbai for acquiring few NMR Spectra on liquid samples at the National High Field FT NMR facility using the Varian Unity 600MHz NMR Spectrometer, and these results duly taken into account along with some of the current publications of work by others on the magic angle sample spinning in liquid state biological systems indicate that this PI has taken the initiative in the right direction and such an access to MASS facility in a place like NEHU, Shillong must promote the familiarity with the real advantages of this technique among the research workers of several disciplines in this University. This popularity is what is necessary at the moment since the other advanced useful NMR techniques are much more remote for the users in this part and but for the mere perfunctory use of the instrument not much of significance comes out, for example to contribute a result by the NMR technique obtained using the facility at RSIC, NEHU in a National NMR Symposium of the annual series. There seems no enthusiasm for making such a presence in National NMR event, which should not become a matter to acquiesce about if the standing of a NMR facility has to gain credibility. It is the main reason for the earnest efforts, which this PI insists upon.

On the whole, the PI is of the opinion that the progress is significant even though its manifestations as outcomes display a picture of tardy progress. This is something which can be discerned only when the concerned persons handle the matters on site. This would not be transparent enough for a comparison under the usual scales of progress-measures as the reviewers of research projects are prone to apply.

The Final Technical Report would be due soon after the termination date 31st December 2004 for this Scheme. It is necessary that the PI gets specific instructions on how to spend the remaining money in the scheme which has been till now received at the host institution under the Head of Accounts "Staff Grant". There is no complication till now in the understanding that the amount for the sanctioned "contingency" grant be drawn from the amount available from the "staff" grant. But, as the PI has pointed out, the non availability of qualified persons to be appointed as staff and the resulting changes in the course of project implementation has projected different but more conducive alternatives than what could be envisaged at the beginning and early stages of formulating this project proposal. These changes should be reflected if the implementation of the project could have the flexibility in the allocation of the amounts in the Grant. The PI should not have to face "interpretations" of the rules in the financial matters, if progress has to be achieved under constraints wanting enthusiasm in the project itself by those to whom the facility is intended.

13.5 Summary of work done

Significant progress has been made in implementing the first phase of the project, namely, the construction of the Magic Angle Sample Spinning MASS probe accessory for the AC 300 NMR Spectrometer at the RSIC, NEHU. The spontaneous special offer from Bruker BioSpin to provide the basic mechanical assembly of the Probe (MASS) body has reduced the effort in acquiring good quality material for the construction of the probe and has it designed and machined in a precision workshop.

During the process of implementing this project, particularly because of the experiences gained while trying to appoint a staff in the project, a necessity arose for working out a durable curricular contents for a graduate program, appropriate and compatible with the average student level, so as to impart a capability to them to gain the technical know-how for using the Magnetic Resonance Spectroscopy at a rate commensurate with the rapidly advancing technological provisions for the utilization. Considerable progress has been made in this direction, and the course-curricular structure drafted out by this PI under the frame work of the INNOVATIVE PROGRAMME of the University Grants Commission has been reviewed by an Expert committee of the UGC and found adequate for a PG level course on Magnetic Resonance Spectroscopic Technique. However, the PI would be able to surge forward only if a Bench top Nuclear Magnetic Resonance spectrometer Unit could be procured as a supplementary unit to the existing FT NMR AC 300 Spectrometer at the University. This requirement of a durable Syllabus, though was under the consideration since a long time, did gain the necessary emphasis during the course of implementing this CSIR Project. This activity was not explicitly indicated as a specific phase in the objective of the CSIR research proposal. Nevertheless, implicit is that advantages accrued due to the support of the CSIR towards the overall need for improving the infra structure facilities.

This effort would go a long way in trying to impress on the users of the RSIC facility about the MASS technique and its use in effectively extracting structural information on systems, which are hitherto being studied only in liquid state NMR. This would be contributing to the lasting benefit of the CSIR Scheme, which would continue to accrue even after the termination of the CSIR project. While evolving this course structure, the other explicitly stated phases of the CSIR Schemes have implicitly progressed without a necessity for any chronological sequence to implement the phases in the sequence as listed out in the original research proposal.

The effort to make progress on the results, which were obtained for the NMR measurements made at the TIFR, Mumbai during August 2003 with the VARIAN UNITY 600MHz NMR Spectrometer, have gained in their significance in view of the contributions made by this PI in the National and International Symposia and Conferences on NMR. These trends seem to be further substantiated by what is being currently reported in literature as clarifications on interpretations of chemical shifts and induced fields.

These effectively pave the right way for the use of the MASS facility [phase 1 of the CSIR Research scheme] when the construction is completed for use. 

13.6 Results and Discussion:
The research interest of this P.I has been on solid state NMR and till now this author has preferred to present the results mostly in Symposia and Conferences and only recently these efforts have turned out to be of such significance that the results get a prominence to be warranting a publication in refereed journal. In spite of the fact that the P.I. has a vast experience in detailed experimental techniques, because of the necessities to attend to the possibilities of carrying out research from the location experimental facilities for such Magnetic Resonance experiments are not present and the subject matter itself is not known to appreciative levels, the P.I. has been carrying out a possibly useful simplifying mathematical procedure for calculating induced fields. Since it is an effort to evolve a simplified mathematical procedure, the relevance of this effort can be borne out only when the results obtained concretely demonstrate its applicability in the context of interpreting NMR results much beyond simply reproducing already known data which anyway is being found useful as published. Nevertheless, it has been this PI’s perseverance in finding out about this simplification because of the necessity in the contexts of magnetic resonance, to bring the point dipole approximation more into the validity realm than what has till now been possible. It is in the sense that it is this Induced Filed mechanism, which is the basis for interpreting shielding of Nuclei. The trends of isotropic and anisotropic tensor components in terms of molecular electronic structure would be better tractable with these results on the simplified mathematical procedure. Once the molecular electronic structure becomes tractable using the NMR parameters, the results on Single crystal measurements become more amenable for reliable crystal structure verifications. It was from this point of view the Title for this Scheme was named.

Even though at the time of the formation of this requirement for CSIR research scheme, mainly measurements on single crystals have been the source of Anisotropy data, the magic angle sample spinning technique for solid powder specimen was gaining grounds and was being developed to make in roads into the realms where single crystal measurements had the prerogative. At this juncture, this effort to provide a MAS probe accessory was the effort in the right direction.

If there could be such a possibility to do a MAS experiment with this limited Liquid HR NMR facility, still there are a few simple data, which can be generated which can set out a novel trend. For example, in the MAS experiments, the anisotropic information all get averaged to zero and only the isotropic values are available as in liquids from measurements on solid powders. In liquid as it is, since only isotropic shielding values are observable, spinning such sample further at the magic angle would not make any alterations of the situations. It is well established that when paramagnetic susceptibility reagents are in the vicinity of liquid sample, they cause shift of the resonance lines of the liquid sample. And this contribution has mathematical terms which have similarity to the anisotropic interactions and certain orientation dependences have also been reported. Such paramagnetic influences also can be again from solutions of paramagnetic species enclosing pure liquids. Then, it is possible to envisage surrounding pure liquids with solid paramagnetic specimen and look for their influence on inner liquids and subject to MASS and look for the effect on the solids as well as the inner liquids. Such were the considerations with which the PI went about gathering spectra from several instruments at varied magnetic field strength and a typical result from the measurements made at TIFR, Mumbai is enclosed herewith. Some of the features in these spectra are simple to interpret, but it has proved that there are necessary precautions to be observed while collecting such data. In fact, efforts are on to obtain similar results with the NMR facility in Shillong so that this marks the beginning of further experiments envisaged using the MAS probe when its construction is completed. It should be pointed out that these efforts also find appeal applications of NMR in biology and medicine and simple results can be looked for the system under study for the variations under MAS conditions. It seems possible also to provide useful insight for the applications in inorganic systems from the point of view of the multi nuclear capability of the FT NMR system at NEHU. A few of the copy of the manuscripts being prepared by this author are enclosed herewith which are self explanatory to these contexts and the above comments provide a necessary explanation as to the relevance of the Title of the project and that the independent research carried out by this PI broadly covers this title and would become more specifically relevant when these efforts are pursued which began with a definite impact from the resourceful support from the CSIR.

FTR item-14
At a location where the NMR technique is not much popular it has been possible to proceed towards importing a viable MAS probe mechanical assembly and bring in more confidence among the personnel since they are in a position to freely handle at this juncture the mechanical part and get to know what is rugged and what is delicate in such an assembly even at this stage of the mere mechanical machining aspects have to be attended to without the complications of having to upset any electronic components tuned or otherwise. Even though the operators have been tuning the probe for different nuclei at the existing multinuclear facility, they can get a glimpse of the inside of probe only when the Bruker authorized service personnel visit the spectrometer site for reasons of maintenance and repair. If the PI can complete the electronic tuning part and the tested unit is brought, the exposure to the MAS experiments would be something which the users in this part would never have the lead without this effort of this PI in the near future. Even now it is too much of lagging behind on this MAS technique and what would be provided will be only the MAS experimental feature without the associated Cross Polarization facility. If the interest builds up it would be possible procure upgrades for the receiver transmitter units of the present AC300 console and try to provide for High Power Solid State NMR features, which would require construction of CPMAS probes for which the know-how is available from the NCL resource persons. But what is necessary is to bring in proactive participation in these projects by those who would be potential users.

It has been possible to acquire specification data on several NMR data bases and soft ware calculation packages by evaluation of the trial packages. With proper appreciation of advantages by the persons at the NMR facility, and, by the staff and students of the various Departments (which should be more inclined towards tapping the potential of the NMR technique) the objectives of the research scheme would become more tangible.

Exploratory experiments were done with high field FT NMR facility at TIFR which yielded technical requirements for observing the Bulk Susceptibility shifts for protons in diamagnetic solutions surrounded by solutions containing paramagnetic substances. This also revealed the possibility for studying the MAS experiments on such samples held in inner and outer containers: inner diamagnetic solutions of proton and outer paramagnetic solutions. The same sample can be subjected to experiments at Different Magnetic Fileds and the two kinds of Magnet Bore configurations: the Electro magnet and for the Superconducting solenoid Magnets. These experimental conditions would be further evaluated and viable experiments can be designed for carrying out at the N.E.H.University with the currently constructed MAS probe for the existing AC 300 Bruker NMR instrument.
FTR item-15
The unspent Balance amount as per item-4 is    Rs.30, 218/-

Currently a BOOK has been purchased with TITLE: “A Chemists’ Guide to the Density Functional Theory, which costs Rs.2, 770/-

An advance of Rs.27, 000/- has been drawn by the PI towards contingency and travel expenses, By the end of July, 2005 the entire amount would be spent and accounts would be submitted. And hence no amount would be returned to CSIR as unspent from the amount till now released and available for expenses in the Scheme.

A display monitor (computer peripheral) has been purchased for Rs.5, 200/- 
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Friday, June 24, 2005

Dr.S.Aravamudhan

Department of Chemistry

North Eastern Hills University

Shillong 793022 Meghalaya

The Head

Human Resource Development Group

Council of Scientific and Industrial Research

CSIR Complex, Library Avenue, PUSA

New Delhi 110012

Subject:  Acknowledging Letter from Head, Extramural Research Division, CSIR, dated 01-06-2005

Reference:  Objectives of the Research Scheme No: 01(1767)02/EMR-II “Shielding Parameters….Crystal…”
Sir,
   The research scheme entitled as stated in the reference above has completed the three year term by 31-12-2004 and the required [no of 10] copies Final Technical Report has already been sent by Speed POST on 18-06-2005 which might have been received by now.

In view of the details furnished under item-13 of the FTR, the situation must be obvious as to why Chemical Research Science committee might not have found it satisfactory enough to grant an Extension for this Scheme. First and fore most the trends of the approaches and discussions come under interdisciplinary nature for this project and only when the objectives are realized, then use of the facilities thus made available would generate results interpretable for the Chemical Consequences. The present effort with the trial package for Shielding Parameter calculations based on density functional theory is a step which would appeal to Chemical Science more directly. But the implementation could not have been speeded up any more than the pace at which it has happened during the three year tenure. And, even this required, extra ordinary effort from the PI than what happens with other projects. And, it is this aspect which must be recognized as a valuable experience and the results would be more for Chemical Sciences  only if these stages are reckoned with. From the days of working for Ph.D., and during post doctoral work, this PI had such extensive experiences of the ups and downs in the front line Instrumentation initiatives which of necessity preceded the significant break through in the results of NMR studies, that it was seldom appreciated by result oriented evaluators that such detailed experimental work particularly with improvements in instrumentation could be considered as a significant scientific contribution worth giving credits for.

I do not think this assessment on the evaluation procedures would be viewed with any consequence, even if such experiences of a Researcher who also gained  specialized know how on the NMR theory and potential applications, does significantly contribute when the routine measurements lead to unusual situations. And, such contributions remain unaccounted.

Thus I prove the point here it is the accountability from the conventional measures that is the cause for lack of enthusiasm in such endeavors.

However, what has been started must be brought to a useful stage or must be handed over to a place it can be utilized by a appreciative group of scientists who know the values of possible results which again is a lackluster assignment an I do not think much can be gained from looking for advice from those who are reviewing the progress. But, as a person who has the on the spot experience I  find that the only useful approach could be to apply for Emeritus position with CSIR and this would provide the necessary thrust to make progress without having to be hindered by the procedurally impeding requirements. I can send the application now, based on my earlier experience to pursue for the objectives without sending estimates for staff appointments, but to carry out, as it was the only possibility till now, to work without any other supportive assistance. If there is needy persons found well qualified, at that time look for appointing such persons and apply for adhoc grants as it may be at that time possible.

With this explanation in addition to what has been stated in the FTR, I request that the amounts sanctioned during the Scheme period (for the second and third years) be released with appropriate head of accounts (contingency) specified so that the work progressed till now need not be halted. As I have pointed out off and on, the results are lagging in schedule and accordingly, the already sanctioned amounts also can be released retrospectively, belatedly for purposes of pursuing the project. 

I shall also fill in the forms for emeritus position and since the University has already forwarded the application for extension, based on that strength, I can try to send this application also through the Head of the Institution.







Yours faithfully,







S.Aravamudhan

COPY to Vice Chancellor, NEHU, Shillong

