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The main components of each e-Lens are the electron gun, electron collector, and superconducting
solenoid magnet, though a set of additional systems are required for their routine operation. Beam transport
magnets of both superconducting and non-superconducting varieties are controlled through two separate sets
of standard VME hardware and software: warm magnets use equipment (PSC, QFG, and PSI) developed for the
Injector machines within the Collider-Accelerator Department, and the cold magnets utilize the RHIC
equipment (WFG, MADC) for reference control and readbacks. Another system of note is beam
instrumentation, which is primarily comprised of BPMs, current transformers, YAG crystal-based beam profile
monitors, pinhole raster scan beam profilers, as well as new electron backscatter detectors (described below,
right).
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Synoptic-type user interfaces for the Blue and Yellow e-lenses, developed using the Syndi application.

In addition to the more commonly used user interfaces within the Controls System at the Collider-
Accelerator Department at Brookhaven National Laboratory, the Syndi editor and display application has
been adapted from the original version developed at FermilLab. Due to the compact and complex
nature of the electron lenses, these synoptic displays have evolved to serve an important role in the
operation of the equipment.

Development of the control pages themselves has migrated since their inception from the Syndi
software developer, to the project physicist, and ultimately to a member of the RHIC Operations group.
While capable of embedding complex business logic within each page, we have elected to minimize the
amount of such logic implemented within the page in favor of server-based software that leverages
critical functionality, such as parameter caching.
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