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Dates of trip: 

Nov. 7 to Nov 25, 2003

Destination: 

 Delhi, Indore, Mumbai, India

Purpose:
Interaction Meeting on Linear Collider and Neutrino Physics, New Delhi, India.
Visit Center for Advanced Technology (CAT) in Indore.

Visit Tata Institute for Fundamental Research (TIFR) in Mumbai.
Abstract:    I was invited to go on this trip by the head of the Department of Science and Technology of the Indian federal government.  The agenda of the trip was arranged by the  Indian scientists interested in the Linear Collider and Neutrino physics. The main purpose of this exercise was to learn the strengths of the Indian particle physics community and to explore the possibilities of collaboration  on accelerator and detector R&D.

I arrived in Delhi at 11:30 pm on Saturday, Nov 8.   The travel agent (Zutshi) who arranged our stay in India as well as several Delhi university students were there to greet us.  Milind Purohit from University of South Carolina was also on the same airplane as me.   We were taken to the Park Royal hotel. 

Sunday, Nov 9.  Shekhar Mishra got all of us together in the hotel lobby for a first meeting. Some information was exchanged.  Milind Purohit and I went briefly into some shopping areas (Central Cottage Industries on Janpath and South Extension). We had to rest for the remaining day to get rid of our jet lag.

Monday, Nov 10.  We were taken to the Indian National Science Academy around 9 am by several hired cars (all arranged by the travel agent).  It is a modest sized concrete structure with interesting architectural features.  From a distance it looks like room sized blocks of rough tan colored concrete stacked on top of each other.  The main entrance to the site is through a steel gate where a guard checked our names against a list given to him.  The building entrance had unusually large glass doors.  Across from the doors one walked through a high arch and a small garden to a cafeteria where we had our tea breaks. The address of this place is given below.
INDIAN NATIONAL SCIENCE ACADEMY
Bahadur Shah Zafar Marg (Near ITO),
New Delhi – 110002, India
Telephone: (91-11) 23221931-1950 (20 Lines)
Linear Collider
Nov. 10, 2003
· Opening Remarks, Prof. V. S. Ramamurthy, DST, India  (10:00-10:15)

· Linear Collider, and International Collaboration, Prof. Maury Tigner, Cornell  (10:15-10:45)

· Key Note Address: Dr. A. Kakodkar, DAE, India (10:45-11:15)
Ramamurthy is the main contact on the Indian side for this meeting. He is the secretary of the Department of Science and Technology.  In India there is a minister and a secretary for each department. The minister is a politician and the secretary comes from the permanent bureaucracy.   He appeared to be quite well-read on the science topics of the day (particularly in Particle Physics, although that was clearly not his training).  He put forth fairly broad goals for the meeting. In summary, get to know each other’s science programs and motivation, find common points of contact that could lead to collaboration. 

Maury Tigner summarized the progress on the various options for a Linear Collider. He spent much of his time, on the organizational structure that is being put together to make this a truly international project.  He stressed repeatedly that there was plenty of room for new entrants and there were avenues that new entrants could influence.   I felt that he spent too much time on the details of his organization charts and perhaps the message got lost that this was a work in progress. 

Dr. Kakodkar is the secretary of the Department of Atomic Energy of India. This is the other department that funds much of their technical infrastructure. He could not come to this meeting. But we met him later in Bombay. 

Tea Break (11:15-11:45)
Chairperson: Prof. Shobho Bhattacharya, TIFR
· The state of Play in Particle Physics, Dr. Andreas Kronfeld, Fermilab (11:45-12:15) 

· Nano beams, Proton Drivers and Free Electron lasers, Dr. Swapan Chattopadhyay, Jefferson Laboratory (12:15-12:45) 

Dr. Kronfeld gave a very general talk on the Standard Model and the reasons for a Linear Collider.  It was meant for a technical, but non-HEP, audience. I think it was very well done.

Dr. Chattopadhyay gave a summary of various technologies that are in the works in accelerator physics. He then made some specific suggestions for Indian scientists to work on.  He suggested that Free Electron Lasers, Femto-second beams, as well as very bright small beams were technologies that were quite affordable and could lead to experiments in fundamental physics.   This was a good way for Indians to get involved quickly in frontiers of experimental physics based on accelerators. 

Lunch Break (12:45-14:15)
Chairperson: Dr. Steve Holmes , Fermilab

· Indian Accelerator Contribution to LHC, Mr. M. G. Karmarkar (CAT) (14:15-14:45)

· Accelerator Development Plans in India, Dr. Amit Roy (NSC) (14:45-15:15)

· TESLA Design and Accelerator R&D Opportunities, Prof. Hasan Padamse, Cornell University (15:15-15:45)

These talks were quite remarkable. 

Karmarkar is at the Center for Advanced Technology in Indore.  He appears to be in his early forties.  He has managed the Indian accelerator contribution to LHC.  He was instrumental in convincing CERN that they could handle the project. The agreement was signed in 1996.  They agreement includes 3 main items. First, of these is the design and manufacture of about 1000 superconducting corrector magnets. These include sextupoles, octupoles, and decapoles.   These magnets are about 10 inches in diameter and 10 inches long; they are housed inside the cryostat of the main dipoles and are separately controlled to correct the orbits.  They obtained the superconducting wire from CERN, but then the CAT people worked with Indian industry (in particular the firm Kirloskar) to manufacture components of the magnets.  The assembly and testing is still continuing at CAT. They are very proud to say that they exceeded the performance criteria from CERN by a great deal.  CERN had given an order for another 1000 of these magnets to Tesla in Europe, but apparently Tesla has not been able to meet the performance and schedule requirements, therefore the Indians are being asked to produce the remaining 1000 as well.  This job is extremely critical for the schedule of the LHC.

The second Indian contribution to LHC is the fault protection system in the accelerator. This, I believe, includes both the software and the hardware to handle magnet quenching and vacuum faults.  But it wasn’t clear to me how much of the hardware was contributed by India.  

The third contribution is manpower. Apparently, approximately 1/2 of the manpower for testing the LHC superconducting dipoles is coming from India. About 50 engineers and technicians are paid by India to reside at CERN and contribute to the testing and evaluation of each dipole as it comes from production. 

Dr. Amit Roy is the head of an outfit called the Nuclear Science Center in Delhi. It is housed on the campus of Jawaharlal Nehru University.  WebPages: http://www.nsc.ernet.in/ It appears to be a university run research outfit with a great deal of academic input. They have several small accelerators and active R&D in superconducting cavities.  They intend to upgrade one of their nuclear accelerators (Pelletron) using a superconducting LINAC.  They have built much of the infrastructure for RF cavities: vacuum furnace, surface treatment, electron beam facility, etc.  Several people from our group went to visit this place later in the week. They should be able to comment much more on this place. 

Amit Roy also described the work at CAT in Indore on light sources and a new high power spallation neutron source. I will write about this more later. 

Hasan Padamsee described the TESLA LC design including the status of the R&D for RF structures.  The TESLA collaboration has made a long list of projects. He suggested that new people interested in TESLA could involve themselves in these items.  One of the items he stressed is the Linear Collider world network. In this novel concept all LC collaborators throughout the world would have the opportunity to participate in all R&D activity over the Internet. For example, someone sitting in India could propose to use the Tesla Test Facility at DESY to perform some measurements. And he/she could control the accelerator remotely to perform the experiment.  Obviously, one has to solve the safety issues to make this happen. 

Tea Break (15:45-16:15)
Chairperson:   Shri. B. BHATTACHARJEE, BARC

· NLC/JLC Design and Accelerator R&D Opportunities, Dr. Thomas Himel, SLAC (16:15-16:45)

Tom Himmel gave a very nice talk on the warm LC option being worked on by SLAC and KEK.  He had a number of ideas for fruitful collaboration. 
· India in ALICE/STAR/PHENIX, Prof. B. C. Sinha, SINP and VECC, (16:45-17:15)

Dr. Sinha is a charismatic man with many ideas.  He appears to be a key person in the Indian physics community. He apparently was very important in getting Indian participation in the SSC.  The way they were treated during the SSC is apparently a sore point with him. Later during the discussion period he repeatedly brought up the issue of how the US needs to create an “international” environment in which foreign scientist feel welcome and are allowed to travel freely.  Our response was that this was too big an issue for this meeting; nevertheless the issue should be addressed at future higher-level meetings. 

Sinha and his collaborator, Viyogi, together gave a talk on their contribution to the heavy ion program at BNL and their future contribution to ALICE at CERN. They built a photon multiplicity detector for STAR. This is a rather complicated detector consisting of short gas filled cells that are read out by wires. Constructing this device must have involved enormous amount of skilled technical labor. The detector design, prototypes, electronics was entirely developed in India.  They are going to build a similar device for ALICE.
· Measurements at a Linear Collider, Dr. H. E. Fisk, Fermilab  (17:15-17:45)
This was a standard physics talk on what can be done with an LC.  Fisk is a very good and motivating speaker. 
Nov. 11, 2003
Chairperson:  Dr. Vinod Bharadwaj, SLAC

· Signatures of Extra Dimensions, Dr. JoAnne Hewett, SLAC (9:30-10:00)

· Indian LC Program and Physics at LC: SUSY and QCD, Dr. R. Godbole (IISC) (10:00-10:40)

· Physics With LC-II:  Dr. S. Rindani, PRL, Ahmedabad, (10:40-11:10) 
These were theoretical talks.  JoAnne’s talk was accessible for experimentalists, but the other two were very obscure. In fact, they were promoting some of their own models and so they were not too interesting to me.   Godbole spent some time describing the India Linear Collider Working Group. http://144.16.74.200/Meetings/LCWG/index.html.  This working group is composed mainly of theoretical physicists. They appear to meet quite frequently in India and have produce quite a number of reports and studies.  It is common knowledge that Indians have a very good theoretical physics community.
Tea Break (11:10-11:40)
Chairperson:  Dr. V. C. Sahni, CAT

· Detector R&D Opportunities for the future Linear Collider, Dr. Slawomir Tkaczyk (11:40-12:10)

· University Programs on the Linear Collider R&D, Prof. Milind Purohit, University of South Carolina (12:10-12:40)
These were US-oriented talks on R&D needed for the linear collider detector. 
Lunch Break (12:40-14:00) 
Chairperson: Dr. Andreas Kronfeld, Fermilab 
· Indian Participation in e+e- Experiments, Prof. T. Aziz, TIFR (14:00-14:30)

· India in CMS, Prof. Jasbir Singh, Punjab University, (14:30-15:00)

· India in D0, Prof. S. Banerjee, TIFR, (15:00-15:30)

These three talks were very good in showing Indian capabilities and interests in experimental particle physics.  Aziz from TIFR was one of the key people in their early participation in LEP.  They were members of the L3 collaboration and are now participating in BELLE.  For L3 they built the hadronic calorimeter, a fairly large device with more than 1000 gas chambers and associated high voltage and readout electronics.  Their original contribution to L3 was the extraction of R_b without the benefit of vertex B-tagging. They developed one of the early Neural network based analysis. Their number for R_b is still important because it has the best sensitivity to Top-mass free from Higgs corrections.  He described many other B analyses. Their participation in Belle is currently limited to software, but they intend to take part in the Silicon vertex detector upgrade. 

I have known Jasbir Singh for a long time. He was one of the early India physicists on D0. Then he participated in the SSC.  I find him quite remarkable for his persistence, high standards for himself, and punishing hard work.  He is so low key and humble that unless you hear him speak in public you cannot appreciate his ability.  I believe he is single handedly responsible for creating a particle physics group in Punjab University in Chandigarh.  He described the Indian participation in CMS. They have about 40 physicists and engineers and 6-7 students from 5 institutions.  They are building the outer hadronic calorimeter composed of scintillating tiles readout by WLS fibers coupled to HPDs.  This calorimeter improves the hadronic resolution and the overall hermiticity.  The design of this system, prototyping, and testbeam work was all done by the Indians and the final installation will take place in April of 2004. They are also building 1/4 of the Silicon preshower detector. This detector is being built in their Silicon facility at a place called CEERI in Pilani (Rajasthan).   The total Indian contribution to CMS is 3.5 MCHF for the detectors and 1 MCHF for the magnet. The agreement with CERN specifies a total contribution of 19 MCHF for operation and maintenance.

Banerji talked about their contribution to D0 at Fermilab and the recent upgrade to D0.  They built the muon trigger scintillation detectors for D0.  The scintillators are read out by WLS fibers and phototubes. Although not very sophisticated, it is a big system and they apparently delivered it on time so that it could be integrated into the trigger.  

Tea Break (15:30-15:50)
· International Collaboration on LC, Round table Discussion, Panel: Dr. Steve Holmes, Prof. B. C. Sinha, Dr. H. E. Fisk, Dr. Swapan Chottopadhyay, Dr. V. C. Sahni,  (15:50-18:00) 
This round table was run by B.C. Sinha.  He is a natural at running this kind of discussion. He motivates, energizes, and leaves everyone feeling that they have had their say.  He will be a key person in any future negotiations with Indians on collaborative projects.   Although he appears unhappy about the way US has closed its boundaries to outside scientists, I believe he is an ally in the long run.  The discussion focused on three issues: 

1) What projects are suitable for collaboration: a high intensity proton source emerged as an obvious choice for the near or medium term.  The linear collider is obviously the choice in the long term.

2) The size of the particle physics community in India and how to increase it. 
3) Practical ways of increasing the interaction between Indian and US particle physicists. 
Neutrino Physics

Nov. 12th (0930-1330)
Chairperson: Prof. Sanjib Mishra, Fermilab/USC 
· Off-Axis Neutrino Experiment at Fermilab, Dr. Adam Para, Fermilab, (09:30-10:00)
· INO Experiment in India, Prof. Naba Mondal, TIFR, (10:00-10:30)

Naba Modal described the plans for the INO experiment. He described the two possible sites in India (one in the southern mountains and one in the Himalayas).  The southern site is at the location of a hydro-electric project.   He then described the organization of the project. They appear to have about US$1 M for developing the proposal.  Current plan is to build a magnetized iron/RPC detector to measure atmospheric muon neutrinos. There is some R&D on RPC detectors at TIFR.  The number of experimentalists involved appeared to be small.  The project appears to be an exercise in building up the number of experimentalists in the country, so they might just do it no matter what happens on the international scene.
Chairperson: Prof. Raj Gandhi, HRI
· Neutrino Physics with INO, Dr. D. Indumathi (10:30-10:50)

This was a talk on the status of simulations for the INO experiment. Indumathi is a theorist trying to perform simulations with GEANT. The talk was very bad, She obviously did not understand how experimentalists work and had no instinct for this kind of work.  On the other hand, when I talked to her in person, I found out that she is probably a very smart physicist and could be trained if exposed to the right set of people. A large fraction of the INO group appears to be theorists who want to create a better experimental presence in the country. It is a noble effort.
· Neutrino Physics at the Deep Underground Science and Engineering Laboratory. Dr. Milind Diwan (10:50-11:10)
I talked about the status of DUSEL proposal in the US as well as our concept for sending a wide band neutrino beam from BNL over 2500 km to a new underground laboratory. PRD68, 012002, 2003.  There was discussion about the merits of various underground laboratory proposals and whether there was a need for more than one such place in the world.  Prof. Murthy of TIFR seemed to have done quite a bit of work on understanding underground cavern construction and cost optimization. 
Tea Break (11:10-11:30)
Chairperson: Prof. H. S. Mani

Fermilab Accelerator Upgrades and Mega Watt Proton Linac, Dr. Doug Michael (11:30-12:00)
· Collaboration on Neutrino Discussion, Panel: Prof. Sanjib Mishra, Dr. Adam Para, Dr. Brajesh Choudhary, Prof. Naba Mondal, Prof. G. Rajasekharan,  Prof. M. V. N. Murthy (12:00-13:30)  
· Lunch  
Doug Michael pushed very hard that the next accelerator project for the US will be a Mega Watt class high energy proton accelerator at Fermilab. He insisted that this could be the right near or mid-term project for Indo-US collaboration.  I feel he oversold the Fermilab proton source upgrade. 

The discussion panel dealt with three issues:  1) The case for INO including physics and other considerations.  2) The strength of the particle physics community in India, and 3) possibilities for collaboration. 

Trip to Indore to visit CAT:

After landing at the Ahilyabai Holkar airport we went on a very bad road through a busy town to a lush green site located on the banks of a small lake.  We were told later that this 2000-acre site was once the hunting area of the local royalty (the Holkar family).  I went for a walk through the forest the next morning and saw foxes, peacocks, and many varieties of birds. The last king of the area had married an American lady who apparently still lived in the vicinity.  In 1987 the government decided to use this site to build a new accelerator laboratory called the Center for Advanced Technology (CAT).  The first director was Mr Bhawalkar who retired in October of this year. The current director is Mr. Sahni.  The laboratory now has a staff of about 1400 people. A large fraction of them live on site. A primary school and a small medical facility is also on site. The medical facility turned out to be important because a couple of us had started suffering stomach troubles after the long meetings in Delhi. 

We were taken on a tour of the extensive facilities built since 1987.  First we went to the light source complex.  The accelerator complex has an electron source, 450 MeV booster  and a 450 MeV storage ring (INDUS-1) that is a UV light source. There are a few experiments in material sciences using this light source.  We were told that the 450 MeV complex was completed in 1994 and operates 8 hours per day.   A few of us examined the machine in detail to see the quality of construction and instrumentation.  In 1996 they embarked on a much bigger light source (INDUS-2).   This is a third generation light source with 2.5 GeV beam energy and 300 mA of  stored beam. The building is about 100 meters in diameter and seems to have plenty of space and utilities for the 28 planned beam-lines.  About a dozen young men and a few women were installing the RF system in a large hall when we went there.  They were installing 4 Russian klystrons for the initial phase of the project. They said that they were developing their own klystron for an upgrade.  A few magnets were being brought in for installation. The schedule calls for commissioning in June of 2004. 

We were taken to the magnet factory for the light source.  It was a very cramped working area.  We were told that a large fraction of the magnets were already built and were waiting for completion of the building. The vacuum chambers for the beamlines were stored in the hallways because there was not enough space.  The precision vacuum chambers are a critical item for the light source. They were built by the Indian aircraft industry (Hindustan Aircrafts Limited). 

We were next taken to the LHC superconducting magnet testing area. The LHC corrector magnets were built and tested in this institution.  We were given a short lecture on how the magnets were developed and built with the help of local industry. I met a number of young engineers working on this project.  They were busy testing a string of 6 magnets in a cryostat. We observed one quenching test over their shoulders. They were very pleased because these magnets exceeded the requirements by a wide margin.   One of them told me how amazed and proud they were to have almost completed this project for the LHC despite the fact that they started with no practical knowledge of superconducting technology.  

We went to a building, which housed some low energy RF gun type accelerators. There we met a scientist bubbling with excitement about his stuff. He was radiating some sheets of polymer materials. This material is made from wood pulp. It goes though chemical processing to be converted in to rayon fiber for fabrics. He claimed that he had developed a method that allowed factories to use far less chemical agents in the processing, extremely important in this polluting industry.

We spent the late afternoon in meetings with the director and his managers.  They explained their plans to us about a 1 GeV spallation neutron source.  I got the impression that the new director, Mr. Sahni is an applications physicist.  I did not have enough time to judge his attitudes towards fundamental experimental physics. 
At CAT, we also discussed a possibility of exchange of scientific staff between the two countries. We think this is a way to develop collaboration. There are several possibilities, for example CAT scientists participating in SPEAR3 commissioning to gain valuable experience to commission INDUS-II. We also discussed the possibility of getting the Indian universities students to participate in accelerator R&D through CAT at the US laboratories. This will help increase the number of scientists trained in accelerators.

Trip to Mumbai to Visit TIFR:

We went to Mumbai on the 16 th.   I stayed at the TIFR guesthouse to get a good idea of how the place functioned and meet students and younger people.  The TIFR site is beautifully located on the Arab-sea on a small peninsula.  Homi Bhabha was able to convince the government to give part of a naval reservation for this institute.  It is about 200 acres and must be very small for the institute in this age.  Large fraction of the site is housing for the employees and students.  Housing in Mumbai is very expensive, so on-site housing is a must to retain good people.  It appears that recently TIFR was granted the rights of a university and so they are now able to have Ph.D. students. In the past it was strictly a research institute.   I met a bunch of students playing cricket in the small field between apartment buildings.  Some of them were biologists and some chemists. I met a condensed matter theorist who was visiting from a University.  He complained about how the university administrators did not handle his funding requests appropriately.  I told him that this was not a situation unique to his country. 

On the morning of the17th we met the staff scientists. We saw a movie on the TIFR research activities. TIFR is a basic science research institute performing research in Biology, Chemistry, Computer Science, Mathematics and Physics. In physics the TIFR scientists participate in the following areas of research: Astronomy, Astrophysics, Condensed Matter and Material Science, High Energy Physics, Nuclear and Atomic Physics and Theoretical. Physics. TIFR physicists participate in research at National Center for Radio Astrophysics, Pune; High Energy Gamma Ray Observatory, Pachmarhi; Cosmic Ray Laboratory, Ooty; Gravitation Laboratory, Gauribidanur and Balloon Facility, Hyderabad.

The TIFR high-energy physics group is participating in experimental research at several major international laboratories including L3 and CMS at CERN, BELLE at KEK and D0 at Fermilab. The TIFR high energy physics group has 17 Academic Members, 12 Research Scholars, 35 scientific staff and 26 technical staff. The group also has access to a pool of staff in the machine shops.
We had a long meeting with the director of TIFR, Dr.Bhattacharjee, who is a condensed matter theorist. The discussion revolved around the issue of various possibilities for accelerator based collaboration.  Several practical issues were identified.  It is, however, clear that they are deeply interested in collaboration on high intensity proton machines.

In the afternoon we met with Dr. Kakodkar who is the secretary of the Department of Atomic Energy. This is a very high post in India, almost equivalent to being a cabinet minister.  His meeting us is an indication of how much interest they have at the highest level for increasing particle physics experimental work as well as collaborating with US scientists. After listening to a few of us, he decided to speak his mind. He spoke for almost an hour without any notes.  He first described to us the technical infrastructure that is under his charge.  He controls a workforce of approximately 30000 scientists and engineers in various disciplines.  They are distributed in approximately a dozen institutions.  A large fraction of them are devoted to nuclear energy production, but there are also biologists, chemists, and scientists engaged in fundamental sciences.  I believe that particle physics is not his subject; nevertheless, he was clearly well informed about the most important current problems in our field.  He was well briefed about the various accelerator concepts and possible future experiments in high energy physics.  He was very honest about the fact that in experimental particle physics they were facing a serious lack of manpower and there was not enough interest from the young.  He assured us that he had a number of ideas and plans to increase the number of scientists including creation of new jobs in universities and creation of new administrative structures for allowing university faculty to participate in cutting edge research.  He frankly admitted his preference for Indian scientist participating in development of a high power proton LINAC.  He had a number of reasons, but mostly his frank reason was development of critical technologies for his country. He, of course, realizes that our reason for such an accelerator is fundamental physics.  Lastly, he said that as far as he is concerned the doors for collaboration are wide open on the Indian side.  He suggested that there be a working group with 4 members from the Indian side and 4 members from the US side to work out the high level details of future collaboration.  

My conclusions regarding this trip: 

Indian experimental particle physicists have clearly demonstrated the ability to participate in large collaborative projects in particle physics.  They are eager to engage in much more demanding international projects. Their policy makers view this as a worthy goal for their country. 

Indians have great strength in technical manpower.  The example of LHC magnets and the INDUS-2 light source shows us that they have a good industrial base to support various technology projects.  Although the total amount of money being invested in fundamental sciences is small compared to US, we need to acknowledge that unlike the US they are in growth mode.  The Department of Science and Technology and the Department of Atomic Energy seem to be getting good increases for their budgets. And according to various news outlets, there is debate in the political circles to find ways of increasing R&D budgets to 2% of the GDP.  The economy is growing at 8% per year.

To gain valuable collaborators for our science is important to us. But we need to understand some of their weaknesses.  The experimental particle physics community in India is surprisingly small. My estimate is that there are about 50 Ph.D. physicists in this field at the international level.  One of the complaints is, of course, that the best physicists leave the country for the US. Nevertheless, there must be ways to increase this number if India is to take a prominent role in future international projects.  Perhaps we can help by traveling there more frequently to collaborate and encourage. 

A second problem is that the technical community including those who have built the light sources have not accepted the desirability of having a larger particle physics community engaged in fundamental science.  

Lastly, there is an impression in the West that the one of the values to be obtained from India is cheap technical labor commonly called “outsourcing”.  In my opinion, this impression is incorrect. For most technology intensive projects the costs in India are roughly the same as anywhere else. The most important reason to have Indians as collaborators, therefore, is that they want to become equal and valuable intellectual partners and add to the overall goals of fundamental science and the culture of science. 
Itinerary:

November 7,2003
Depart New York

November 8

Arrive New Delhi, India

November 8-12
Attend Interaction Meeting on Linear Collider & Neutrino Physics

November 12

Depart New Delhi, Arrive Indore

November 13

Visit Center for Advanced Technology (CAT)

November 13

Arrive New Delhi, India

November 14-15
Continued Discussions

November 16

Depart New Delhi, Arrive Mumbai, India

November 17

Visit Tata Institute for Fundamental Research (TIFR)

November 18-24
Personal Time

November 25

Depart Mumbai, India, Arrive New York

Persons contacted:

Prof. Maury Tigner(Cornell)

Dr. Tom Himmel (SLAC)

Dr. Steve Holmes (Fermilab)

Dr. Shekhar Mishra (Fermilab)

Dr. Swapan Chattopadhyay(Jlab)

Dr. Shobha Battacharya (Director of TIFR)

Prof. V. S. Ramamurthy (Secretary DST)

Dr. Vinod C. Sahni  (Director of CAT)

Dr. Praveen Asthana (Scientific Staff, DST)

Dr. D. D. Bhawalkar (Ex-Director of CAT)

Dr.  Bikash Sinha (Director SINP and VECC)

Dr. Amit Roy (Director of NSC) 

Literature acquired:

Many of the talks are at 140.16.74.200/Meetings/LCWG/index.html

Shekhar Mishra of Fermilab is arranging to put the rest of the talks on the WEB. 

