The Semiconductor Tracker (SCT) of ATLAS is the middle component of the
inner detector and plays an important role in precision charged particle tracking. It
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(HV) scans and are well understood based on the Hamburg model.
With this understanding, hit efficiency could be maintained.

The operational High Voltage (HV) of the SCT had to change to
maintain hit efficiency at ~1 — the HV in barrel layer 3 was increased

from 150 V to 250 V in September 2018. The slower increase in hit The intrinsic hit efficiency (measured in the first
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at u~ 60. Several steps were taken before and during operation to mitigate the adverse effects of increased pileup on data acquisition,
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efficiency with HV from November 2017 indicates the occurrence of

type inversion.

bunch-crossing) of the SCT was maintained above 99% up

to the end of Run 2, and was stable with respect to pileup.

How the SCT was available for 99.9% of the integrated luminosity of Run 2 with a data quality efficiency of 99.85%...
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..and what to expect in Run 3

The SCT was designed to endure 700 fb™ of pp interactions at a
collision energy of 14 TeV. Run 1 tallied an integrated luminosity of 29
fbt at 7-8 TeV, while Run 2 accumulated 156 fb* at 13 TeV; therefore
there remains a safe margin for Run 3 operations.

The SCT is expected to operate safely throughout the Run 3 years,
with the HV current remaining within the hardware limit of 5 mA,
according to extrapolations from the Run 2 data.

The figure on the left shows extrapolated values of HV and HV current in a central module
of barrel layer 3 from 2015 to 2024, based on the Hamburg model and Run 2 data, given a
hypothesis about the parameters of Run 3 operation (that 189 fb™ of pp collision data will
be collected at 14 TeV and at the sensor temperatures indicated in the second plot).
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«SCT developments
Context ~

The ABCD3TA ASIC for readout
Nucl. Inst. Meth. A552 (2005) 292

The barrel and end-cap modules
Nucl. Inst. Meth. A568 (2006) 642
Nucl. Inst. Meth. A575 (2007) 353

The optical links
JINST 2 (2007) P09003

The silicon microstrip sensors
Nucl. Inst. Meth. A578 (2007) 98

SCT DAQ and calibration systems
JINST 3 (2008) P01003

The evaporative cooling system
JINST 3 (2008) P0O7003

LHC Machine
JINST 3 (2008) S08001

The ATLAS Experiment
JINST 3 (2008) S08003

Higgs Boson
Phys. Lett. B716 (2012) 1

Insertable B-Layer (IBL)
JINST 13 (2018) T05008

SCT Run 1 summary
JINST 9 (2014) P08009

Expanded DAQ
Production of extra RODs and BOCs

The thermosiphon cooling system
Int. J. Chem. React. Eng. 13 511

Cable remapping
Data links to BOCs reorganised to distribute
S-link occupancy more uniformly

Data compression

‘Super-condensed’ mode of data packing
deployed in ROD firmware

Chip masking
...done on-the-fly in software, deployed in 2017
when pileup values were exceptionally high.

Phase | Upgrades
CERN-LHCC-2011-012

ATLAS Run 2 DQ report
JINST 15 (2019) P04003

SCT Run 2 summary
(Under preparation)
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