Programme Matter and Technologies

CMS L1 Track Trigger Hardware Demonstrators

Motivation: High Luminosity LHC

» By 2026 - LHC will be upgraded in luminosity -> 2-3x improved

» High pT tracks signs of interesting physics (decays of high
statistics by 2035 vs no upgrade

mass particles) strip Sensor x 2:

2.5cm x 100 yum
+

Pixel Sensor x 32:
1.5 mm x 100 ym

» Tracker will be replaced (radiation damage) - Phase Il CMS ] o
» Novel tracking modules utilise two 1.6-4.0 mm spaced

silicon sensors, to discriminate p T > 2-3 GeV

» Challenging high occupancy conditions, ~15,000 tracks per bx,

must perform = at present 960 pixels/

strips
» Forward these stubs to off-detector trigger electronics -

New design will allow tracker to read out a sub-set of data at 40 ,
. 9 rate reduction O(100)
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» Completely new handle at L1 trigger, to keep rate < 750 kHz, while
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