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CASTOR in CMS

* Tungsten-Quartz sampling calorimeter (Air-Light-Guide)
* Coverage -6.6 <n<-52
* Segmentation in ¢ and z 004 0

* Separated electromagnetic and
hadronic sections with depth of 20 X,/ 10 A,

nt. A ————
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* Energy scale known to +17% / \ LHC beam pipe center \%
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Energy measurements with CASTOR

* Total energy: Sum all calorimeter towers above noise threshold

* Signal in the first two modules of CASTOR is sensitive to the electromagnetic
component

* Back part measures the hadronic contribution
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Consistent analyses with 13 TeV data

* Strong combined effort in CMS to exploit early 13 TeV low pileup data
* Number of analyses with consistent event selections and particle level definitions
* Minimal bias: energy deposit in Hadron Forward calorimeters (3.15<|n|<5.2)

HF OR

(5 GeV in any HF cell)

corresponds

Min = maX(Mx, My) > 13 GeV
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Forward energy flow rric s o) s
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Forward energy spectra urepos o o4
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Probability

Forward energy spectra urepos o o4
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Forward-central correlation
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Forward-central correlation

* Shape-Analysis: Main systematic uncertainties cancel
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Forward-central correlation

* Ratio of electromagnetic to hadronic energy
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Forward-central correlation

First correlation of central and very-forward particle production at 13 TeV
Measurement of underlying event activity in extreme phase space
Very sensitive to MPI modelling, in combination with proton PDFs

Reasonably well description of the average energies, but not the shape
Data show softer rise than predicted by most models (except Sibyll)

Data shows larger em/had ration than the models

— energy available for muon production in air showers is strongly constraint!
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Summary =\

* Extensive and consistent set of MinimumBias analyses with CASTOR at 13 TeV
— complete and diverse picture of the forward energy production
— first direct comparison of electromagnetic and hadronic energy

* Benchmark tests for event generators, impact for air showers
— probe MPI modelling, low-x gluon PDF
— model elasticity
— impact on shower maxima
— fraction of hadronic energy
— constrain possibilities to enhance muon number with QCD tuning

* Example analyses for future efforts (e.g. Dembinski et al. PoS(ICRC2019)235)
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