
1 TT Baseline Option

The overall design concept since the TDR has not changed. Our baseline op-
tion remains a 4 plane solution, with finer y segmentation and full coverage in
the detector acceptance. A detailed model of this detector concept has been
developed and it will be introduced in the detector simulation framework
soon. Variation of this design including finer segmentation in the direction
perpendicular to the dipole magnet direction, and additional planes for more
robust tracking will be studied as well. The main design parameters that
need to be studied for optimum performance are:

1 Performance improvement as a function of minimum radial distance
from the beam axis.

2 Performance improvement as a function of realistic variations of the
magnetic field at the detector location.

3 Performance improvement including two additional planes in the inter-
mediated tracking volume.

This work encompasses two different tracking studies. On one hand the
investigation of the usefulness of the TT system in the trigger requires to
understand the most effective way to link the VELO information with the
TT information to determine the momentum of forward tracks. On the other
hand, the application of the TT to the ghost rejection, the improvement of
mass and momentum resolution of long tracks, and K0 reconstruction re-
quire an understanding of the TT performance in the overall tracking system
envisaged for the upgrade. The sensors in the innermost region are expected
to be exposed at radiation levels of the order of 1 × 1014 neq/cm

2 after 50
fb−1. At this fluence the RD50 collaboration has demonstrated that 300 µm
thick n-in-p sensors achieve essentially full charge collection at 500 V [1].
On the other hand, the fluence is decreasing rapidly with the distance from
the beam axis, thus at a radius of about 20 cm from the beam axis p-in-n
devices are perfectly adequate. Thus a combination of the two technologies
is envisaged for this operation. Specifications for the front end electronics
consistent with our sensor design have been developed and are used in the
front end design discussed in another section. The main features that are
important to us are power minimization, as we are planning to locate the
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thinned electronics near the sensors to avoid cross talk problems related to
long cables, and fast return to the baseline to avoid spill over hits. If these
conditions are satisfied, binary readout is sufficient in data taking mode, as
we do not anticipate to be able to exploit charge interpolation between strips
in view of the planned strip pitch. An important challenge in this system is
the mechanical design, based on a low mass active cooling concept similar to
the one developed for the CMS and ATLAS silicon tracker upgrade for the
LHC [2, 3] and described in the LOI.
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