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HGTD Motivation HGTD System

* Issue : at < y >= 200, the impact parameter resolution  High Granularity Timing Detector (HGTD) with a high precision in
degrades dramatically in the end-cap region time resolution(30 ps per track) will be installed in the forward
=> Several vertices being merged region between tracker and end-cap calorimeter ( z = 3.5 m)
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o Generating an average of 1.6 collisions/mm « Solution : adding additional timing information will improve * An overview of the different components of the HGTD detector
the track vertex association
L amas sen => New detector is proposed : High Granularity Timing

H g Detector (HGTD)
o | 1 => Timing information helps to distinguish vertices that are close
LREE I in space and separated in time
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o New detector: High Granularity Timing Detector I I R o Target time resolution: 30 ps/track ( 50 ps after irradiation)
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* The Low Gain Avalanche Detector (LGAD) is a new * Measurement of time resolution is based on three major effects: Cathods
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o achieving an excellent timing resolution (35-70 ps/hit) + The thickness, gain and readout electronics are optimized — “.2'-.;";"

to achieve the designed resolution

HGTD Performance

» Correctly associating tracks to vertices is the key

element to reducing the pile-up contamination Pile-up jet suppression Electron Isolation Efficiency
* The association of tracks to vertices is based on the « The key element to reject the pile-up in jets is the precise « The efficiency is defined as the probability that no track with
assignment of tracks that are geometrically -
compatible in z with the vertex position : association of jets with tracks and primary vertices: p;> 1 GeV other than the electron track is within AR = 0.2 from the
|z0— zvertex| < 2.5 At high n, several pile-up events o Using the powerful discriminant R, : [ R,y = ii(;,’ﬂ electron
T 0zn overlap with the hard-scattering . . . . .. .
0 event if only the position s used ! * Large values of Ry, correspond to the hard-scatter jets The electron isolation efficiency is improved by about 10% for a

_ _ * Small values of R, correspond to the pile-up jets local pile-up density of the order of 1.6 vertices/mm thanks to
=> HGTD complements the ITK in the forward region,

24<|n| <4 o At high-level of pile-up (especially in the forward region): the
discriminant power of this variable gets reduced

the timing information provided by HGTD

» Two approaches are available to correctly associate

20

forward reconstruction of physics objects : tagging jets,

15

tracks to the corresponding hard-scatter vertex : - o _ => This confirms that the improvement given by the HGTD
=> The use of the timing information increases the separation shows that the pile-up density dependence is lowered
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* Timing information provided by HGTD enhances the s0E- E 0 05 i 15 2 25 3 3.9
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* The precise timing information provided by the HGTD detector will be a powerful new tool to mitigate the pile-up
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* The LGAD technology and layout for HGTD are designed to achieve a time resolution better than 50 ps/track up to the

end of the detector lifetime Contact

+ The HGTD offers a clear improvement for physics objects performance by complementing the performance of the
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updated ITK in the forward region of ATLAS
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