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Abstract

The Facility for Antiproton and lon Research (FAIR) poses new challenges for standard beam instrumentation like precise beam imaging over a wide range of
beam parameters, radiation hardness requirements, etc. A new, fully FAIR-conformal system for standard scintillating screen based beam diagnostics was
developed at GSI. To cover a wide range of foreseen applications, a new technical solution was required for the upcoming FAIR High Energy Beam Transport
lines and Rings. The newly developed system including digital image acquisition, remote controllable optical system and mechanical design, was set up,
commissioned and employed in routine beam operation.

CUPID System

CUPID (Control Unit for Profile and Image Data) is based on the CERN Front-End
Software Architecture (FESA).

The FESA class for the digital Gigk camera (IDS uEye Ul-5240SE-M):

* acquires the images and manipulates them as required by the geometry of the setup
« calculates the projections, intensity histogram and converts pixel numbers into mm.
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« displays the intensity histogram

The display is automatically updated whenever the FESA class
delivers new image data.
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Conclusions

CUPID, a new, fully FAIR conformal
system for standard scintillating screen
based diagnostics was  developed,
commissioned and employed Iin routine
beam operation at GSI| with beams from
proton to uranium. It includes digital
Imaging, a remote controllable optical
system, mechanical design and easy to use
GUI. Based on FESA it is expected to
seamlessly integrate into the future control
system of FAIR.

Our first experiences with this
radiation-hardened solid-state CID-based
Teignes camera look very promising. MegaRad3 is

Rad-Hardened Camera Test

In the SIS18 extraction point, where a high radiation level is observed,
the CCIR MegaRad3 (8726DX7) radiation-hardened solid-state CID
(Charge Injection Device)-based camera was installed in 2013.

* significant improvement for operation in a radiation rich
environment

* tests show that the camera is not sensitive to radiation
on the level observed at GSI. o

+ image quality to be the same after eight months of § e @ @i
exposure to neutron (accumulated dose: 55 Sv) and §
gamma (accumulated dose: 33 Sv) radiation.

* no significant change in camera performance like loss
of contrast and resolution
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pixel value pixel value expected at FAIR.

CUPID and the radiation hardened
camera are the first beam instrumentation
Original pictures of scintillating screen target with progressive level of devices for FAIR used in routine operation.

accumulated dose. Left: before test, right: after 8 months of beam operation. b.walasek@gsi.de

Dark image and its histograms of the standard CCD camera
Sony XC-ES30 (left) and CID camera MegaRad3 (right) after irradiation.
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