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I. Beam Containment during Injection

The NSLS-II with its high stored beam energy operation and top-off injection, m�es the 
radiation protection a critical issue. The radiation shield wall of the tunnel is being designed to be 
adequate for a 10% loss of the injection current (l.4nC/min) at any one location. The injection 
region is shielded for 100% injection losses (14nC/min). This thinner shielding around the ring is a 
concern should the beam develop high current instabilities, that would cause the beam to dump or 
develop a very short lifetime. In order to overcome these instabilities, studies and operations in the 
high current conditions that might drive these instabilities would be required. If the radiation 
shielding would not allow operation at these currents, then the ability to study and correct these 
instabilities may not be allowed or at least not without greatly restriction the users access to the 
experimental floor. 

We propose a detector that could be used to quantify the amount of charge (DC current) lost 
around the ring, verifying that beam losses didn't exceed the design levels. This would then allow 
the beam to be refilled for operations and/or studies without regard to the experimental floor 
occupancy. In a earlier Tech Note we proposed a method to control the location of the beam 
dumped during intentional (interlock trips) and unintentional beam losses, this Tech Note will deal 
mostly with accounting for beam lost during injection. 

Accounting for where the beam is lost in a quantitative manner isn't easy. The proposed area 
radiation monitors cannot distinguish between one unit of charge lost one meter from the detector 
from nine units of charge lost three meters.away from the detector. In addition with the material in 
the magnets surrounding the beam pipe, showers from the high energy electron beam lost in this 
material upstream from the detectors may be more effective at producing signals in the detector than 
beam lost closer to but adjacent to the detector. Therefore, verification that the beam lost during 
injection didn't exceed the beam containment levels, will be difficult at best. 

There is a plan to include 60 electron beam loss monitors (BLM) for NSLS-11. The 
advantage of these monitor is that they see electrons by requiring a coincidence between two 
photodiodes assuring that a charged particles passed through the diodes. I have tried to use them 
years ago in the NSLS- VUV ring but with little success. The problem is that the individual diodes 
see X-rays and they may have a singles rate of lOKHz and a coincidence rate of lOO's, most of 
which are accidentals. In the Xray ring this would be much worst since singles rate will be orders of 
magnitude greater from the X-rays in the synchrotron radiation. Also since they give lOOnsec output 
pulses the only way I know to get a meaningful output of radiation flux is to put the signal into a 
rate meter. The commercially available units have update rates of the flux signal at about lOOHz 
rate, too slow to see synchrotron or betatron oscillations. Additionally the diodes are so small and 
















