Proposal for TA activity ALFA Test Beam within EUDET project 

Title: Tests of ALFA detectors 

Acronym: ALFA TestBeam 2010

Group Leader for the test beam: Per Grafstrom 

Institute: CERN

Participants:

1) Libor Nozka, Joint laboratory of Optics, Univ.Olomouc 
2) Jakub Vicha, Charles Univ.Prague 
3) Sune Jakobsen, Univ. Kobenhagen
4) Felix Pfeiffer, Univ. Giessen

Scientific Background and Planned Program

The ALFA project aims for a precise absolute luminosity measurement for the ATLAS experiment at the LHC. The basic idea is to measure the elastic cross section in the interference region of Coulomb and nuclear interactions which has a clear and unique relation to the luminosity. For this purpose high resolution fiber detectors in so-called Roman Pots (RPs) have to be moved in close distance to the circulating beam. The scattered protons are detected in  240m distance to the interaction point in 4 ALFA stations. Each station embodies two Roman Pots which allow to approach the beam from top and bottom. 

The ALFA tracking detectors are made of 0.5 x 0.5 mm2 square fibers precisely arranged on Titanium (Ti) plates as shown in Figure 1a. Each plate carries two times 64 fibers glued under angles of ± 45° in respect to the vertical axis covering both coordinates transverse to the beam. An ALFA detector is made of 10 such Ti-plates with staggered fiber positions. To determine the relative position between the upper and the lower RPs, the so-called overlap detectors are used (OD). They are made of three layers of 30 squared 0.5x0.5 mm2 fibers measuring the vertical coordinate of traversing halo particles in both RPs of an ALFA station. The precision of the relative detector positions are mainly determined by the statistics of the accumulated track samples. All fibers of the main and overlap detectors are routed to connectors which couple them to 64-channel MAPMTs. The compact Photo-Multiplier-Front-end (PMF) electronics is mounted directly on the back of the MAPMTs, shown in Figure 1b. Each PMF is equipped with a MAROC-2 chip for signal amplification and discrimination. The resulting digital signals are readout by Kapton cables to the motherboard and from there to the data acquisition system.
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Figure 1 – (a) a complete ALFA fiber detector, (b) front-end electronics with motherboard.

Program of the Test Beam Measurements

The purpose of the beam test 2010 is a system test of three complete ALFA stations. This includes the fiber detectors, the readout electronics, the slow control, the data acquisition system  and the detector movement control. An essential point is the measurement of the detector resolution and the sensitivity of  the detectors at the edge close to the beam. For this purpose and the calibration of the OD positions in respect to the main detectors the EUDET telescope will be used. 

 The beam test will be performed in the H6 beam line of the CERN SPS North Area. A hadron  beam will be tracked by the EUDET telescope to provide information about the particles passing the ALFA detectors. Some typical plots of tracking with the ALFA detectors from the 2009 test beam measurement are shown in  Figure 2.  The EUDET telescope was used also in 2009 beam test campaign.
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Figure 2 – (a) Example of the simulation of an interaction in the ALFA station, (b) tracking in  ODs, (c) tracking in MDs.

Main tasks of tests are:

· study of detectors response, resolution and sensitivity in various parts of detectors,

· measurements of alignment of overlap and main detectors to each other,

· measurements of lower edge of the main detectors,

· HV, DAC, GAIN and uniformity parameter scans separately for overlap and main detector,

· impact of the vacuum on the position of the detectors

The test plan is divided into two stages – setup and regular-data taking measurements, see Figure 3. The schedule of the setup is planned from 23.8. – 3.9. which includes test with cosmic particles, installation and setup in the test beam area H6B. The schedule of the regular data taking is planned from 4.9. – 26.9. During this stage the data taking will be performed for station no.1, 2 and 3 successively.

[image: image3.emf]
Figure 3 – Tentative schedule of the measurements.

Request for travel support

Within the EUDET project we request travel and accommodation support for the following participants for the time periods specified:

1) Libor Nozka, Joint laboratory of Optics, Univ.Olomouc, 5.-12.September 
2) Jakub Vicha, Charles Univ.Prague, 9.-20.September 
3) Sune Jakobsen, Univ. Kobenhagen, 1.-15.September 
4) Felix Pfeiffer, Univ. Giessen, 23.August - 06.September


