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The pixel detector of the CMS experiment will suffer from radiation damage. The innermost
detectors are designed for two years of full LHC luminosity or an integrate luminosity of about
1 fb~1. Afterwards they need to be replaced. On the other hand, plans for a step wise luminosity
upgrade of the accelerator beyond the present design value are being prepared. The replace-
ment pixel detector must be designed to handle increased particle rates and it should maintain
or improve the tracking performance of the present system while being compatible with existing
services.
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Upgradeof the CMSPixel Detector S.Konig

1. Upgrade Plans

The innermosttracking detectorof the CMS experimentlocatedat the LHC collider ring at

CERNis the pixel detectof1]. It is composeaf 3 barrellayersandtwo endcapdisksateachend.
A sketchof the CMS pixel systemis shavnin gure 1.
In theprocesof increasingheluminosityof theLHC collider, a peakinstantaneoukiminosity of
2 10**cm ?s lisexpectedby theyear2018[2]. By thistime theinnermostayersof the pixel
systemhave alreadytaken a considerableamountof radiationdamage. They cannotwithstand
the increasedadiationlevels after the upgrade. Furthermorethe readoutinef ciencies at those
luminositieswill be unacceptabhhigh anddemanda changein the readoutchip anddatalinks.
Therefore acompletesxchangeof the pixel systemis planned3].

The high particleratesandintenseradiationervironmentof the upgradescenaricdemands
pixel detectomwith improved performancevith respecto the existing one. This taskis evenmore
complicatedasthe existing infrastructureof coolinglines, power cablesandreadoutbers cannot
be changedor the upgradedsystem. Also the mechanicaknvelopeof the systemhasto be the
sameasthecurrentone.

1.1 Upgraded Pixel Detector

It is plannedto inserta systembettersuitedfor the higheroccupang ervironmentandat the
sametime having a lower materialbudgedthanthe currentpixel detectar In orderto achiere the
rst goal, modi cationsin thewholereadoutchainareneeded.This includesthe readoutchip as
well asthe modulecontrollerandthe developmentof anew e x hybrid.
Thereductionof thematerialbudgetwill beachiaredby abundleof measuresTheintroductionof
a CO, basedcooling systema consequentlyightweightdesignof the supportstructureandmod-
i ed pixel moduleswill substantiallyreducethe overall materialeffectscomparedo the current
pixel system.In additionmaterialfrom the detectorend ange region andthe supplytubewill be
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Figure 1: Drawing of the CMS pixel detector Threebarrellayersareaccompaniety two endcapdiskson
eachsideallow threepixel hits pertrackin aregionupto eta=2.5.



