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Inclined pixel barrel layers

- Innovative design with pixel modules at an angle with respect to
the beam pipe in the forward barrel region; also covers |n| < 4

- Higher number of space-points measured, with tracks from the
luminous region crossing the sensors at ~ normal incidence

- Reduced number of modules required, especially in outer layers

- Slight reduction in material in the forward region

ATLAS Phase-ll Upgrade Scoping Document Results

Physics Program

Increasing the tracking coverage up to |n| = 4 significantly improves vertex identification, pileup jet rejection,
electron and photon identification, muon acceptance, missing transverse momentum resolution, b-tagging performance.

These studies are based on three ATLAS upgrade scenarios (Reference, Middle and Low), corresponding to older Inner Tracker layout designs presented below
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Efficiency for reconstructing pion tracks in the 3 scenarios considered. _ _ _
The Reference scenario achieves the highest efficiency with the The primary vertex identification efficiency improves Pileup jets are rejected based on the momentum of tracks
lowest mis-reconstructed track fraction for the whole pseudorapidity when forward tracks are measured, and is robust against within a jet which are associated with the primary vertex:
range, and is robust against disabling 10% of modules. disabling 10% of modules measuring tracks at high n extends the range of this technique
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HL-LHC physics program with 3000 fb' at Vs = 14 TeV:

Discovery reach for searches beyond the Standard Model,
especially for processes with small production cross-sections,
for example due to small couplings

Measurements with new particles
potentially discovered by the LHC !

Ability to distinguish between different models of SUSY,
or extended gauge and scalar sectors
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Sensitivity of the search for SUSY with W — Iv and H — bb in the final state

Standard Model differential cross-section measurements:
Higgs boson, same-sign WW ...

Precision measurements of Higgs boson couplings,
including rare decays: H —» Zy, H — pu, perhaps H — cc

Three scenarios were evaluated at the time of the Scoping Document: the Reference scenatrio for |n| < 4, the Middle scenario for |n| < 3.2 and the Low scenario for |n| < 2.7
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for physics objects. This choice maximizes the expected
performance of the upgraded ATLAS detector at the HL-LHC.
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