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U.S. Department of Energy

19901 Germantown Road

Germantown, MD 20874-1290

Dear Jehanne:

The Gamma-ray Tracking Coordinating Committee, GRTCC, strongly endorses that DOE proceed immediately with the CD-0 review for Gretina. This recommendation is based on a 23 May 2003 draft of the Gretina Proposal.

The scientific arguments for building the national gamma-ray facility, Gretina, are strong. A number of key scientific themes and questions were selected for special discussion in the 2002 Long Range Plan for Nuclear Science. These topics included, (i) How do weak binding and extreme proton-to-neutron asymmetries affect nuclear properties? and (ii) How do the properties of nuclei evolve with changes in excitation energy and angular momentum? Gretina will provide significant gains in sensitivity for some experiments addressing these scientific questions. This will be especially true for experiments that involve very large recoil velocities, such as reactions with fragmentation beams, and quasi-elastic processes such as Coulomb excitation and transfer reactions.  Gretina, with its high segmentation and ability to track gamma-rays, will be able to greatly minimize Doppler broadening effects in these reactions, which seriously limit present investigations. It will thus help us broaden our understanding of the underlying physics that governs the structure of nuclei, and how it evolves as we move away from the valley of stability towards the dripline limits. Gretina will be a national facility that will be moveable between major U.S accelerator facilities to best exploit the unique scientific opportunities available at each laboratory. It is, therefore, expected to play an important role in nuclear science research in the U.S. 

The science addressed by Gretina is a subset of that addressed by a 4π γ-ray tracking array that has been strongly endorsed by the nuclear science community. The 2002 Long Range Plan for Nuclear Science identified a 4π γ-ray tracking array as a major initiative for nuclear science that will provide new capabilities needed to address exciting new scientific opportunities in nuclear structure, nuclear astrophysics and weak interactions, using existing facilities and RIA. The highest recommendation in the GRTCC July 2002 report “A National Plan for Development of Gamma-ray Tracking Detectors in Nuclear Science” states that the “GRTCC unanimously recommends a shell of closely-packed coaxial Ge-detectors as outlined in the GRETA conceptual design” and “We strongly recommend that DOE support this effort with highest priority.” Examples of the new scientific opportunities provided by a 4π γ-ray tracking array, and the broad benefits to science, technology and society that ensues from the development of γ-ray tracking detector technology, both are discussed in this GRTCC report. The March 2003 report of the NSAC Facilities Subcommittee gave the 4π γ-ray tracking array GRETA its highest ranking for science and technical readiness. 

Gretina is a logical and structured approach to demonstrate γ-ray tracking technology in an efficient manner, with strong scientific return, and could ultimately be integrated into the full-scale 4π instrument. Development of Gretina will provide the required R&D, will solve major technical challenges, and will provide for a cost effective upgrade path to GRETA. The high angular resolution, coupled with the large number of crystals arranged in a compact close-packed geometry, will provide Gretina with the intrinsic capabilities of the full 4π array, albeit with reduced efficiency, and will supercede the capabilities of existing state-of-the-art arrays for a number of applications. Successful implementation of Gretina will be a significant advance in γ-ray tracking detector technology with a positive impact on nuclear science, as well as having broad applicability to science, technology and society. 

The technical feasibility of Gretina appears to be excellent. The highly successful pioneering work with the prototype detector has provided proof of principle for a γ-ray tracking array. The GRTCC report identifies three key R&D elements that apply to both Gretina and GRETA; namely, 1) production and successful testing of a viable, cost effective, three-crystal module, 2) development of the digital electronics, and 3) development of the signal analysis and data acquisition systems.  The commitment by a vendor to provide the prototype three-crystal module addresses a key element, while development of both electronics and more efficient signal analysis algorithms are moving forward.  The GRTCC endorses this tracking detector technology because it also will enable the science endorsed by the 2002 Long Range Plan for Nuclear Science which has strong community support.  DOE should proceed to CD-0 where technology readiness will be verified and the Gretina concept can be critically reviewed, with the expectation of technological maturity. 

The R&D program outlined in the GRTCC report needs to proceed expeditiously. The in-beam and source tests of the single-crystal prototype should be completed. The critical milestone for the Gretina project is the successful completion of tests of the first three-crystal module that has been ordered from the vendor. This module is the basic building block of both Gretina and GRETA, and thus completion of Gretina should be contingent upon successful demonstration of this first module using the proposed digital electronics and signal processing system. 

The GRTCC strongly encourages the GRETA Steering Committee to continue to promote additional participation in Gretina by the low-energy nuclear physics laboratories and university groups. The DOE needs to ensure that adequate manpower resources are secured to expedite rapid completion of this key facility for nuclear science. 

Development of γ-ray tracking detectors is a burgeoning field worldwide. In particular, there is a major effort underway in Europe to develop AGATA, which is a 4π germanium gamma-ray tracking array similar in concept to GRETA. Recently a Memorandum of Understanding has been agreed to by the participating international institutions to proceed with the R&D phase of AGATA. In addition to the strong scientific arguments for Gretina, rapid implementation also is essential to maintain U.S. leadership of this important new technology, which was pioneered in this country. 

Best regards,
Douglas Cline
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