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RHIC Electron Lens using a Pinhole
Detector and YAG Screen
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A. Pikin, C-AD, BNL, Upton, NY, 11973, U.S.A.

The Coherent Electron Cooling Proof-of-Principle experiment, based on an FEL, is currently
under construction in the RHIC tunnel at BNL.
currently being designed, built and installed. This presentation focuses on the design of the
infrared diagnostics instrumentation downstream of three tandem 2.8m long helical wiggler
sections that will ultimately act on a 22MeV 68uA electron beam co-propagating with the RHIC
ion beam at 40GeV/u. The 14 um FEL radiation will be extracted from RHIC via a viewport in a
downstream DX magnet and analysed by instrumentation on a nearby optics bench.
Instruments concentrating on three parameters,
transverse profile, will extract information from the wiggler radiation in an attempt to quantify
the overlap of the electron and ion beams as well as the degree of coherent cooling.

Diagnostics for the experimental machine are

namely intensity, spectral content, and

PinHole Scan Parameters

PinHole Scan Profile 210mA, 6keV

Pinhole scanning system is comprised of a scanned electron beam by
controlled steering coils. Beam is raster scanned over a fixed faraday cup
covered with a 0.1mm pinhole mask. The magor hardware components are:

Waveform Generators — controller with waveform table coupled via fiber
to a remote module with an analog output to generate arbitrary
waveforms as well as 4 analog inputs for power supply readbacks.
Timing inputs synchronize stepping through the waveform table.

Data Acquisition Module — module with 4 Analog inputs and is isolated
from its controller by a bidirectional fiber optic link. The controller
contains a readback buffer for the data as well as external timing sync
inputs.

Trigger Generator - multi-channel module utilizing a widely-distributed
master clock and event link to generate output pulses with
programmable delays and widths with deterministic timing.

Front End Computer — (FEC) a VME-based controller running the VxWorks
Operating system used to control the other three components above
and to bridge their parameters and data with the rest of the controls
system infrastructure over an Ethernet network.
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