The FERMI@Elettra CCD acqguisition system

G. Gaio, F. Asnicar, L. Pivetta, G. Scalamera

Sincrotrone Trieste, Trieste, Italy

Abstract

FERMI@Elettra is a nesw 4iin geperezedioon ligditt ssouncee desssst on a lineac-ahnxeam Frese Electron Lesszr (HEHL) which is
currently being built im Trieste, Italy. The CCD image acquisition system is a fundamental diagnostic tool for tihe
commissioning of tihe newew accelerator. It IS ussed for the cluvactelereation aadd tuming of the [akerer, eeciom aantd

photon Hezanss. Tie Tango hased softwane aactiteattuee, the sebft newll-time perfommanos aaold the esniiesited |MEpe
processing algorithms are described .

The FERMI@Elettra CCD Acquisition System Image Processing

A total of 84 gigabit CCD cameras are installed: The image processing is divided in three steps:
« 16 are dedicated to the diagnostics of the photo-injector and seed lasers; their
purpose is the measurement of the laser beam trajectory along the optical path and

* Beam detection inside the image (automatic Region O  f Interest)

the characterization of the laser beam profile: * Beam profile moments estimation (raw calculation + non linear fitting)

« 52 are integrated in the fluorescent screen system, which allows the analysis of the * Data storage

electron a_nd photon beams along the linac and the FEL undulators;_ Automatic Region Of Interest (autoROI)

16 are Installed Iin the photon beam transport system and will be used for the i TPRT—
measurement of the parameters of the photon beam provided to the experimental he

stations.

Five server computers will take care of the acquisition of all the CCD cameras.

Each of them consists of a one-unit 19-inch rack mount server configured with two "

Xeon QuadCore 3.0GHz processors, 4Gb of DDR3 RAM and up to six Gigabit -

Ethernet links. One of them is connected to the control system network, three are =

dedicated to the acquisition of the CCDs and one iIs used for the real-time
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ﬂ = Raw data In order to estimate the moments of the beam profile,
< % H 091 Gauss _ : besides the “raw” algorithm (average and rms), three
< D ol Asym.Gawss | & possible fitting functions can be used: gaussian ,
< D . : asymmetric gaussian and a seven-parameter
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Seed Laser G G G G 500000 I 06h S U i 8 e\ R ST fitting function is a particular case. With the exception
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) g N T § § Library (GSL) non-linear least-squares algorithm..
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Photon Beam Transport g G G g coccoe 16 5 : : stop when the predefined fitting error or a time limit is
o R reached. The first and second moments are then
i i ¢ . H . analytically calculated.
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< D Calculation mode Process. time o,
Control System (Gigabit link) Raw 2.4 ms 0.309 mm
Gaussian 4.8 ms 0.255 mm
i . i Asymmetric Gaussian 5.2ms 0.254 mm
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