


CMS:
A general-purpose detector designed to observe 
any new physics phenomena at the LHC, that is
compact: 15 m high, 21 m long, 14000 tonnes;
Is designed to detect muons very accurately;
and has the most powerful solenoid magnet 
(3.8T) ever made.
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http://sites.uci.edu/energyobserver/files/2012/11/lhc-aerial.jpg
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=11514&version=1&filename=cms_120918_03.png


Phase 0 Phase I

http://v-cuplov.net/wp-content/uploads/2011/07/silicon_pixel_detector.jpg
https://cms-service-lumi.web.cern.ch/cms-service-lumi/publicplots/peak_lumi_per_day_pp_2016.png


https://cms-service-lumi.web.cern.ch/cms-service-lumi/publicplots/int_lumi_per_day_cumulative_pp_2017OnlineLumi.png
https://twiki.cern.ch/twiki/pub/CMSPublic/HLTplotsEPS2017/_imge432a984a497f158f5656d8b466a88b6.jpeg
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https://ichef-1.bbci.co.uk/news/624/cpsprodpb/3AC0/production/_94904051_cms2.jpg
https://www.researchgate.net/publication/316498879/figure/fig1/AS:488254857322496@1493420437934/Figure-1-The-expected-roadmap-towards-High-Luminosity-LHC-1.ppm


CMS TDR http://cds.cern.ch/record/1481838

http://cds.cern.ch/record/1481838
https://twiki.cern.ch/twiki/pub/CMSPublic/TrackingPOGPerformance2017MC


https://twiki.cern.ch/twiki/pub//CMS/PixelOfflinePlotsAugust2017/HitEfficiency_vs_InstLumi_LayersDisks_2017Data.png
https://twiki.cern.ch/twiki/pub/CMSPublic/PixelOfflinePlots2016/HitEfficiency_vs_InstLumi_LayersDisks_2016Data_Update.png


See talk by Viktor Veszpremi 
on tracking performance 
and alignment

https://twiki.cern.ch/twiki/pub//CMSPublic/PixelOfflinePlots2017/SiPixelQuality-run297099.png
https://twiki.cern.ch/twiki/pub//CMSPublic/PixelOfflinePlots2017/_300___OnCluChargeNorm_Diskp1Phase1.png
https://twiki.cern.ch/twiki/pub//CMSPublic/PixelOfflinePlots2017/OnCluChargeNorm_Lay2Phase1.png


See also talk by Viktor Veszpremi on 
tracking performance and alignment

https://twiki.cern.ch/twiki/pub//CMS/PixelOfflinePlotsAugust2017
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https://agenda.infn.it/getFile.py/access?contribId=130&sessionId=10&resId=0&materialId=slides&confId=10190
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http://iopscience.iop.org/article/10.1088/1748-0221/11/01/C01056
http://iopscience.iop.org/article/10.1088/1748-0221/11/01/C01056
http://iopscience.iop.org/article/10.1088/1748-0221/11/01/C01056
http://iopscience.iop.org/article/10.1088/1748-0221/11/01/C01056
http://iopscience.iop.org/article/10.1088/1748-0221/11/01/C01056
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3 Tracker FECs: 
program auxiliary components in 
pixel supply electronics like 
opto-hybrids and DC-DC converters 
via inter-integrated circuit (I2C) 
interface and peripheral interface 
adapter (PIA) port of a CCU.

108 Front-end drivers (FEDs): 
Decode incoming data stream from 
detector front-end, each assemble 
all 24 channels’ (12 fibers) data into 
event fragments, then push to 
central DAQ

16 Pixel front-end controller (Pixel 
FECs): 
Distribute clock, trigger and fast 
signals to pixel modules, program 
digital to analog converter (DAC) 
registers of ROC and TBM

FED (CTA)

12CH

12CH

SFP+

Advanced Mezzanine 
Card (AMC), based on 
CTA card (variant of FC7) 
which holds a Xilinx 
Kintex 7 Field 
Programmable Gate 
Array (FPGA). Capable to 
drive/receive links of up 
to 10Gb/s

https://indico.cern.ch/event/299180/contributions/1659595/attachments/563055/775699/FC7.pdf


Thresholds in 
barrel pixel 
detector

Assumed: 1 ROC 
internal charge unit 
is 50e-

https://twiki.cern.ch/twiki/bin/view/CMS/PixelApprovedPlots
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https://twiki.cern.ch/twiki/pub//CMSPublic/PixelOfflinePlots2017/SiPixelQuality-run297099.png


See also talk by Viktor Veszpremi on 
tracking performance and alignment
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https://twiki.cern.ch/twiki/pub/CMSPublic/TrackingPOGPerformance2017MC


https://twiki.cern.ch/twiki/pub/CMSPublic/PixelOfflinePlots2016/

https://twiki.cern.ch/twiki/pub//CMSPublic/PixelOfflinePlots2017/
https://twiki.cern.ch/twiki/pub/CMSPublic/PixelOfflinePlots2016/


https://twiki.cern.ch/twiki/pub//CMSPublic/PixelOfflinePlots2017/OnCluChargeNorm_Lay2Phase1.png


https://twiki.cern.ch/twiki/pub//CMS/PixelOfflinePlotsAugust2017


https://twiki.cern.ch/twiki/pub//CMSPublic/PixelOfflinePlots2017/_300___OnCluChargeNorm_Diskp1Phase1.png
https://twiki.cern.ch/twiki/pub//CMSPublic/PixelOfflinePlots2017/OnCluChargeNorm_Lay2Phase1.png
https://twiki.cern.ch/twiki/pub/CMSPublic/PixelOfflinePlots2016/OnCluChargeNorm_DatavsMC_Lay2.png

