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Add 4D!
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Add 1D!
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From the present UT…
• The UT detector in phase-I upgrade (P1UG) consists of 4 planes of silicon strips. The design 

was optimized for a peak luminosity of L=2´1033 cm-2s-1 (max occupancy of 1.4%) and can 
handle a data rate of ´1.5 higher
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… to a high luminosity concept
pp collisions 

► Instantaneous luminosity 2 × 1034 cm−2s−1 
 67% of BX have beam-beam collisions
 O(10) tracks per pp collision
Average hit rate in UT: 5.9 hits/cm2/BXcoll 

 Pb–Pb collisions
► Instantaneous luminosity up to 1028 cm−2s−1 

 Pile-up: negligible
 O(1000) tracks per central Pb–Pb collision
 Average hit rate in UT: 2.9 hits/cm2/BXcoll 
 Maximum hit rate in UT: 52.5 hits/cm2

 Lighter ion collisions
► Allow larger integrated luminosity

 Still no significant pile-up (except O–O)
 Smaller track density than Pb–Pb

Hit density, pp

Hit density, central Pb–Pb
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Preliminary specifications
• Concept presented within the F-TDR: well received by the LHCC
• First tentative list of specifications
• To be further consolidated and detailed: work in progress

Characteristics Specification 

Hit rate in hot event and region 160 MHz / cm2 pp
(~52.5 hits / cm2 / BX for Pb/Pb)

Time resolution O(1 ns) for BX tagging

Pixel size O(30´30 µm2)

Power consumption O(100-300 mW/cm2)

Radiation dose for 350 fb-1 3´1015 1-MeV neq/cm2, 240 Mrad

Close to ATLAS CMOS outer layer specifications
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A lot of requirements to be consolidated
• Pixel size 

• Occupancy
• Space (→ momentum) resolution
• Tracking performances (ghost rate)
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