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Abstract

Brookhaven National Laboratory is in the process of constructing a new Electron Synchrotron for scientific research using synchrotron radiation. This facility, called the “National Synchrotron Light Source II” (NSLS-II), will provide x-ray radiation of ultra-high brightness and exceptional spatial and energy resolution. It will also provide advanced insertion devices, optics, detectors, and a suite of scientific instruments designed to maximize the scientific output of the facility. The project scope includes the design, construction, installation, and commissioning of the following accelerators: a 200 MeV linac, a booster accelerator operating from 200 MeV to 3.0 GeV, the storage ring which stores 500 mA current of electrons at an energy of 3.0 GeV and 56 beamlines for experiments.  It is planned to operate the facility primarily in a top-off mode, thereby maintaining the maximum variation in stored beam current to < 1%.  

The NSLS-II with high stored beam energy operation and top-off injection, makes the radiation protection a critical issue. The radiation shield wall of the tunnel is designed for a loss of 1.1 nC/min of charge, at any one location around storage ring. The injection region is shielded for injection and stored beam losses of 13 nC/min. This thinner shielding around the ring is a concern should the beam develop high current instabilities at locations other than the heavily shielded injection region, that would cause the beam to dump or develop a very short lifetime. A method has been proposed to control the location of losses by the installation of thin low-Z scrapers in the better shielded injection region. This is to control beam loss without significant deterioration in the stored beam life time and shield effectiveness. This paper presents the results of FLUKA calculations to study the effect of thin low-Z scrapers in the storage ring of NSLS-II. Experimental studies are also planned at NSLS-I storage ring to study this effect.
