AC-LGAD TOF Detectors in ATHENA DD4HEP
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Barrel TOF (Area=6.28m?)

Z=[-1m, Im], R=0.5m,

Eta=[-1.44, 1.44]

Single layer with 30 ps resolution and
2% X, material budget per layer

Forward TOF (Area=5.44m?)

Double layer with 25 ps resolution and
5%X, material budget per layer
/=1.73m, R;;=0.19m, R,,=0.95m
Eta=[1.36, 2.91]

Backward TOF (Area=5.44m?)
Double layer with 25 ps resolution and
5%X, material budget per layer
/Z=-1.85m, R;,=0.19cm, R ,,=0.95m,
Eta=[-2.97,-1.42]

START Time
20 ps resolution



AC LGAD TOF Detectors in ATHENA DD4HEP

Resolutlon for tracks W|th 0.00 <n< 0. 50
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Barrel AC-LGAD at r=52 cm, with 2.5
cm long strips along beam direction

and the following spatial resolutions
perpendicular to the strips
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Resolutlon for tracks W|th 0.00 <n< 0. 50
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Resolutlon for tracks W|th 0.00 <n< 0. 50
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Basellne 2. O + Barrel AC LGAD (d)
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Laser study: position resolufion as a function of pixel geometry

Spatial resolution for pixels with different geometries as a function of Metal-Pitch
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RSDs reach a spatial resolution that is about 5% of the inter-pad distance
= ~ 5 um resolution with 150 um pitch
RSDs have the “usual” UFSD temporal resolution of 30-40 ps
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