Position resolution with prototypes for the ALICE TRD
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In addition to electron identification [1], an important
aspect of the performance of the ALICE Transition Radi-
ation Detector (TRD) is its capability to provide a trigger
for high momentum electrons [2]. A good position resolu-
tion of the drift chamber (DC) of about 400 pm is neces-
sary in oder to achieve the challenging tasks of the TRD
trigger [2].

We present results on the position reconstruction per-
formance using a single drift chamber with chevron pad
readout, tested using pion and electron beams of 1 GeV/c
at GSI. The drift region of 3 cm is sampled in 14 time bins
of 100 ns each. The displacement along the anode wire
direction is calculated for each time bin using a center of
gravity method. The angle of incidence with respect to the
drift field, «, is extracted from a straight line fit of the dis-
placements as a function of drift time. This reconstructed
angle is biased by the Landau fluctuations of the energy
deposit along the track. We use two methods to correct
the data: i) the correlation of the reconstructed angle with
the drift time position of the average signal, t¢y; ii) a tail
cancellation (TC) algorithm.
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Figure 1: Angular resolution as a function of the incident
angle.

In Fig. 1 we present the angular resolution, o,, as a
function of the incident angle. The uncorrected data (tri-
angles) are compared to the values with the ¢y correc-
tion (squares) and with the tail cancellation (dots). Both
methods improve the angular resolution drastically and in
addition remove the strong dependence of the angular res-
olution on the incident angle exhibited by the uncorrected
values.

In Fig. 2 we show the point resolution, o (variance of
the residuals of the fit) and the angular resolution, o, as a

function of signal-to-noise ratio, S/N, at the incident angle
of 17°. The different methods discussed above are com-
pared. The dashed line in the upper panel is a 1/4/S/N
function, arbitrarily normalized. In the lower panel, the
dashed and the dotted curves are the expected angular res-
olutions derived from the point resolutions under the as-
sumption of 14 and 8 independent fit points, respectively.
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Figure 2: Position resolution as a function of signal-to-
noise ratio, S/N. Upper panel: point resolutions, lower
panel: angular resolution. The different methods are dis-
cussed in the text.

Obviously, the (g correction cannot improve the point
resolution, but improves only the angular resolution. The
crosses in the lower panel indicate the case of tail cancel-
lation to which an additional ¢y correction is applied.
One can notice that the saturation towards large values of
S/N is different for the various cases presented. The cor-
rected values have a more pronounced dependence of S/N,
as expected after removing the systematic contributions.
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