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A High-Granularity Timing Detector for the ATLAS Phase-II upgrade

INAT AN T

High Luminosity LHC (HL-LHC): ATLAS Phase-II upgrade from 3-D to 4-D tracking system (ITK+HGTD) Low Gain Avalanche Diode (LG

* HL-LHC is foreseen to start running in ~ 2028. » To mitigate the high pileup effect, the ATLAS detector will be upgraded: ITK+HGTD Originally developed by CNM and RD50.

° n-p Si detector with an additional thin (<5 pm) and highly
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Instantaneous Luminosity: L & 7.5 X 107 cm™s K (Inner Tracker) HGTD (High Granularity Timing Detector) doped 1016 p-type multiplication layer with a high E field.

- Integrated Luminosity (10 years): L = 4000 b= ! * Internal gain > 20 (8) before (after) irradiation (V;, (<800 V).
* Extended pseudo-  Two instrumented double-sided layers, silicon-based technology, 75 mm-thick, * Hit efficiency > 95 % at the end of lifetime.
* Up to 200 p-p interactions per bunch crossing. rapidity: Il =4.0 built in three ring layout mounted in two cooling disks in the gap region between * Excellent time resolution: <30 ps before irradiation.
Spurious Hard-scatter jet * Better position the barrel and the end-cap calorimeter at z = = 3.5 m from the interaction point. * HGTD prototypes are produced l?y CNM (Spain), HPK
pile-up et \ o resolution o, on tracks * High-precision time measurement: 30 - 50 ps time resolution per track. (Japan), FBK (Italy) and NDL (China).
’ / pile-up in the central than in the | ° Assign time to each track in the forward region: 2.4 <1 < 4.0
\ '/ \ forward region. * Improve pileup rejection by a factor of 6 and correct track-to-vertex association. Cathode
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HGTD physics enhancement Performance measurements of L Sensors HGTD Front-End Electronics
» Simulation results show good object reconstruction and Study the performance of LGADs from different manufacturers, irradiated at different fluences with protons (p) » Signal from eacl} PGAD will be. read out using the
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