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I. Introduction and Case for Beam Dump Radiation Calibration

The NSLS-II with its high stored beam energy operation and top-off injection, makes the 
radiation protection a critical issue. The radiation shield wall of the tunnel is being designed to be 
adequate for a 5% loss of the top-off injection current at one point in the ring. However, the injection 
region is shielded for 100% injection losses. This weaker shielding around the ring is a critical 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 this operation at these currents, should the entire beam be lost at an arbitrary point around the 
lattice, 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 that if a method can be found to quantify the charge (DC current) lost or a major 
portion of that charge lost from the stored beam was actually lost in the injection region, then shielding 
should be adequate from the radiation protection design point of view. This would then allow the beam 
to be refilled for operations and/or studies without regard to the experimental floor occupancy. In 
addition we propose that a change in direction of the electron beam that is being lost or dumped ( e.g. 
interlock trip induced dump) could also improve the effectiveness of the radiation shield and might 
allow cost saving in the radiation shield of the tunnel. 

At the APS there are beam scrapers that intercept the Touschek scattered electrons ( energy lost 
or gained of -6%). These scrapers are 7.5 cm of copper in the beam direction, or about 5.25 radiation 
lengths. These cause the beam to shower with reduced radiation directed straight ahead in the straight 
section and increased levels of radiation transverse to the beam, which requires additional local 
shielding. At SPEAR3 a fixed aperture was installed in the injection region to dump the electron beam 
in a controlled location when the RF is tripped by the interlocks or unintended RF trips. Likewise this 
local source point is heavily shielded with lead to reduce the level outside the shield wall in that 
location. 

These ideas of controlling the loss point of the electron beam is the basic idea behind the beam 
scraper/abort system proposed for NSLS-11. However, we will look into improving the idea described 
above by: 1) reducing the High Energy neutron (HEn) and gamma (HEg) flux directed toward the 
experimental floor and 2) attempting to quantify the amount of charge lost at the beam dump versus that 
lost around the ring where the shielding is thinner. In this manner by reducing the radiation source term 


























