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Introduction to Beam Loss Monitor
- Dick Witkover

Dick gave an overview of the Beam Loss Monitor System to be used in the SNS Ring, HEBT and RTBT.

Beam loss, in the form of accelerated particles that do not ultimately contribute to the on-target beam, produces undesirable side effects, including

· Activation of machine components due to slow, low-level losses

· Radiation damage to machine components due to fast high-level losses

Because of the design requirement for preserving hands-on maintenance capability for accelerator components, a stringent beam loss budget of 1W/m has been established. To meet this goal, a strategy has been developed which divides beam losses into two types, “controlled” and “uncontrolled”:

· Controlled losses consist of particles that are identified as not acceptable for further acceleration. They are peeled off and directed into a suitable shielded dump to contain any radiation produced in the process.

· Uncontrolled losses consist of particles lost elsewhere in the system.

The primary purpose of the Beam Loss Monitor System is to protect the machine from the side effects of uncontrolled losses. A second purpose is to provide measurements of beam loss as an aid in tuning. It will not be used as a personnel safety system.

Beam loss will be monitored indirectly by measuring radiation levels at strategic locations throughout the machine. Two types of detectors will be used:

· Ion chambers consist of a gas filled enclosure with one or more pairs of electrodes that are biased by external voltage supplies. Ionizing radiation entering the enclosure generates ion-electron pairs, producing a current flow between the electrodes, thereby producing an external electrical signal. They are relatively inexpensive to produce and maintain, but their rise time is in the order of several microseconds. 
· Liquid cell/photo-multipliers consist of a cavity filled with a liquid scintillation medium, optically coupled to a photomultiplier tube. When ionizing radiation enters the cavity, it deposits energy in the scintillation medium, causing it to emit light pulses. The light pulses are detected by the photomultiplier tube and converted into an electrical signal. They have a faster rise time than ion chambers, in the order of 2 nS, but are considerably more expensive to produce and maintain.
Based on the advantages and disadvantages of the above detectors, ion chambers will be used for most beam loss monitors within the HEBT, Ring and RTBT (some 167 units). A number of the liquid cell/photo-multipliers (some 18 units) will be used in key locations, such as at injection and extraction points, where their fast response times provide an advantage.

Beam loss monitor signals will be amplified, filtered into high and low frequency components that will be used to detect fast and slow beam loss. Comparators with programmable reference levels will monitor the losses and generate signals to inhibit further injection when excessive losses occur.






