Design Goal and Machine Concept 

Note: This is the pre-conceptual design and is under continuing development.

The NSLS-II machine is a state-of-the-art, medium energy electron storage ring (3 GeV) (see synchrotron glossary) which will provide a peak on axis spectral brightness more than 1021 photons/sec/0.1% BW/mm2/mr2 in the range of 2-20 KeV from 20+ insertion devices. The ring is being designed to operate in top-off mode which will maintain the ring current at 500 ma and provide a constant heat load to the beamline optics. Short period (10-15 mm), small gap (5 mm) superconducting undulators (SCU) are being considered to maximize the performance of the 3 GeV machine in the 2-20 KeV range. 

Storage Ring Lattice 

Several storage ring lattice concepts are actively being explored to determine the configuration that best matches the needs of the NSLS user community and also maximizes the machine performance for high brightness. At present the nominal lattice consists of 24 triple bend achromat (TBA) cells with a circumference in the range of 550-600 m and a horizontal emittance of ~1.5 nm at 3 GeV. Such a lattice is well matched to the anticipated user demand for ~ 20 insertion devices, ultra low emittance ~ 1.5 nm and possible future upgrading to an energy recovery linac operating mode. 

In addition to the TBA lattice, both double (DBA) and quadruple (QBA) bend are also being explored. Each lattice has its pros and cons and we are working in conjunction with our user community to determine the optimum configuration. As with all ultra high brightness electron rings, the greatest challenge is to compensate the large chromatic aberations of the lattice with nonlinear sextupole elements, while at the same time maximizing the stable phase space area of the electron beam, the so-called "dynamic aperture challenge". 

