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The problem

The HL-LHC is an upgrade of the LHC project, which will deliver an _ SJATLAS
integrated luminosity of up to 4000 fb—1 over the subsequent decade, to :
achieve an instantaneous luminosity of L = 7.5.103*cm™2s~1 , compared
to the current value of L = 2.5.103*cm™2s~1. This will increase the pile-up
Interactions to an average of 200 simultaneous p-p interactions within the
same bunch crossing interval (<p>= 200), the space resolution to

o, = 50 mm, and the timing resolution to g; = 180 ps.
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ambiguities in the track-to-vertex association. AL Dol each of two calorimeter extended barrels.
The timing information of the HGTD reduces The HGTD detector will be located in the region lies outside the 1Tk volume and in front of the end-

the density of vertices for a given track, and C€@P zfmd forward calorirr_leters_ In the volume currently oc;cupie(_j by the Minimum-Bias_ Trigger
allows the effective separation of the HS vertex Scmyllators (MBTS), whlc_:h will be removed. Each end-cgp Is the Integration of one hermetlc vesse_l,
from pile-up vertices surrounding it in the z WO iInstrumented double sided layers and two moderator pieces placed inside and outside the hermetic
vessel. Each cooling/support disk is physically separated in two half circular disks.

direction.
7 CATLAS temal || ks A silicon-based timing detector technology is preferred due to the space limitations. The sensors must
] “-Bj'fgryglgtlopmev e s U saes e - e thin and configurable in arrays. The Low Gain Avalanche Detector (LGAD) pads of 1.3mm
g o4—rweve©®*R“SVf x1.3mm with an active thickness of 50 pm fulfil these requirements. This pad size ensures
02_@%0%00@06_ occupancies below 10% at the highest expected levels of pile-up, small dead areas between pads, and
N — @Ogggg;g@%@?é%@g@g@o ________ " low sensor capacitance which is important for the time resolution(30 ps per track).
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_02; e 3 Acustom ASIC (ALTIROC), which will be bump-bonded to the sensors, is being developed to meet
o000 40 20 0 20 40 e s 100 the requirements on time resolution and radiation hardness. The ASIC will also provide functionality

Vertex, [mm]

to count the number of hits registered in the sensor and transmit this at 40MHz to allow unbiased,
bunch-by-bunch measurements of the luminosity and the implementation of a minimum-bias trigger.

Visualisation of the primary vertices in an event in the z—t plane

HGTD performances
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Conclusion

The HGTD will provide a timing resolution of 30 ps per track, and cover the forward region of the ATLAS detector in n between 2.4 and 4.0. This will
decrease the pileup effect, and improve performances such lepton isolation .



