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The Large Hadron Collider (LHC) at CERN will undergo a massive upgrade in the years 2025-2027 and will change 

its name to High Luminosity LHC (HL-LHC). The goal of the upgrade is to increase the luminosity ten times compared 

to the nominal luminosity of the LHC. This is done in order to increase the discovery potential by producing more 

collisions that may allow physicists to observe extremely rare events. 

The HL-LHC upgrade comes with significant challenges for detector builders. The increase in luminosity means 

much higher radiation damage to the detector material. The number of simultaneous proton collisions during the crossing 

of the proton bunches will also increase tenfold, to an average pile-up of 200 [1], which means that the current detector 

granularity would not be enough to separate all the tracks emerging from collision points. The Phase-2 upgrade of the 

CMS detector, which will be carried out at the same time as the HL-LHC upgrade, will aim to cope with these difficulties. 

A completely new tracker (the innermost layer of CMS) is getting prepared for the CMS Phase-2 upgrade. It will 

consist of two main parts: the Inner and the Outer Tracker. The Inner Tracker, consisting of silicon pixel detectors, will 

have 6 times smaller pixels than the current one, and the number of its forward disks will grow to 12 in place of the current 

3, which will bring the total number of pixels to about 2 billion. It will feature a radiation-hard frontend chip, the RD53, 

which is being developed in collaboration between CMS and ATLAS experiments and will be able to handle such data 

transmission rates. On top of that, a new, dedicated data acquisition system is being developed for use with both Inner 

and Outer Tracker [2]. 

The preparation for the Phase-2 upgrade of the CMS Inner Tracker is well underway and functional prototypes are 

already being tested and optimized. Some of the ongoing prototype testing activities and their results will be presented 

during the talk. 

  

 
 

Fig. 1. Expected total ionizing dose for the Phase-2 CMS tracker, expressed in Gy. The simulated estimate 

corresponds to the integrated luminosity of 3000 fb–1 of proton-proton collisions at 14 TeV center-of-mass energy [2]. 
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