Memorandum of Understanding

between

Nuclear Science Centre (NSC)

New Delhi, India

and

Gesellschaft für Schwerionenforschung mbH (GSI)

Darmstadt, Germany

on a

Collaboration in the field of nuclear physics
1. Introduction and purpose

The purpose of this memorandum is to provide the administrative and legal basis for a mutual collaboration between NSC and GSI on the field of nuclear physics. 

More specifically, the collaboration will comprise:

· Joint experiments at NSC for nuclear structure research with stable heavy ions. Lifetime measurements after a fusion reaction yield very accurate matrix elements connecting the 0+ ground state to the 2+ first excited state and provide the basis for relativistic Coulomb excitation experiments.

· Joint experiments at GSI for nuclear structure research with radioactive neutron-rich heavy ions using the RISING (Rare Isotope Spectroscopic INvestigation at GSI) setup. In fragmentation reactions stable and unstable neutron-rich nuclei will be produced and excited in a secondary reaction at ~100 MeV/A due to the Coulomb field. Since the stable nuclei are very well studied, the B(E2;0+→2+) values of the radioactive ones can be determined in a model independent way. These values are key observable in searching for new sub-shell closures.

Further fields of cooperation are not excluded and can be added to the agreement at a later time. This memorandum is not legally binding.

2. Subject

The collaboration of NSC and GSI groups will run in the frames of common projects approved by the Proposal Advisory Committee at NSC and at GSI, namely:

· Lifetime measurements after fusion reactions and Coulomb excitation experiments well below the Coulomb barrier.

· Relativistic Coulomb excitation experiments on Ca, Ti and Cr isotopes.

3. Objectives

The joint efforts will concern:

· planning, developing, funding, constructing and performing the accepted proposals with stable and radioactive beams.

· the analysis of measured data and preparation of publications.

· Active participation in research and development connected with the GSI-Future project.

4. Installation, Commissioning and Maintenance

For the duration of the agreement, the participants agree to be responsible for the following equipment.

· Clover or single γ-detectors and associated equipment are provided by NSC, when experiments are performed in New Delhi.

· Cluster γ-detectors and associated equipment are provided by GSI, when experiments are performed in Darmstadt.

· The host laboratories are responsible for the repair costs of  γ-detectors.

· The recoil distance device is provided by NSC.

· FRS is provided by GSI.

· The necessary electronics and data acquisition system is provided by the host laboratory.

· The host laboratory will provide effort to help install and commission the detectors, associated instrumentation, electronics and data acquisition.

· The host laboratory will provide the holding structures and adequate diagnostic tools (e.g. oscilloscopes).

· Necessary new scattering chambers are provided by the collaboration.

· The host laboratory will provide the accelerated ion beams, liquid nitrogen, as well as providing the required electrical and cooling water services.

· Participants moving equipment are responsible for the costs.

. 

5. Travel

Participants to the project are eligible to apply for travel money from funds connected with the Indo-German bilateral exchange program of DST and BMBF or funds from other programs which may become available in the future. These funds cover only part of the expected costs. The collaborating institutions are responsible for their own remaining travel  and subsistence expenses. During the experiments (not longer than 4 weeks) the host institutes will cover the accommodation and living expenses according to the regulations in force at NSC and GSI.

6. Duration

This Memorandum will become effective for each partner upon signature. The initial phase covered by this memorandum should be finished by the end of 2007. It may be extended by mutual consent. Negotiations to alter any of the terms or to produce a specific agreement may start at any time on mutual understanding.

7. Local coordinators

The local coordinators will be R.K. Bhowmik at NSC and H.J. Wollersheim at GSI.
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