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CMS detector at forward rapidities



Physics at forward rapidities

• Exclusive production – almost nothing also in the forward region

• Diffraction – nothing at one side (or in the center) 

• Multi parton interactions – activity everywhere but the largest 
component forward

• Jets – pQCD in the forward region

• Correlations between jets 

The data from Run1, an overview of the possibilities.



Exclusive production



Exclusive production



Exclusive production



Soft diffraction
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Hard diffraction



Hard diffraction
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Hard diffraction



 Hard scattering

 Initial and final state 
radiation

 Multiple Parton 
Interaction (MPI)

 Beam-beam remnants
Underlying Event

Underlying event



Measurement of energy density at forward rapidities for CASTOR: -6.6<η<-5.2

BSC trigger
Energy density not much affected 
by MPI

 Three energies: 0.9, 2.76 and 7 TeV 
 Results quoted as ratios E(hard)/E(MB) – removal of most of the systematic effects
 Factorization of MPI contribution

Central jet: |η| < 2
Track-jet algorithm 
pT>1 GeV
Energy flow in CASTOR  as a function 
of jet pT
Energy flow strongly affected by MPI

Underlying event



 E(MB)>E(hard scale)
 Increase in central 

activity depletes 
proton remnant

 E(MB)≈E(hard scale)  E(MB)<E(hard scale)
 Fast rise of forward 

activity at small pT
 plateau at higher pT

● Good description by the PYTHIA LHC tunes: Z2*, 4C
● Pre-LHC tunes fail: D6T
● Herwig++ 2.5 describe the data well JHEP 04 (2013) 072

Underlying event



Forward jets



Forward jets



Forward jets
Powheg+Pythia8NLOJet++

● Good agreement in the whole spectrum
in pT and y

Comparison with two different jet
cone sizes: 0.4 and 0.7

● Good agreement with both sizes for
Powheg+Pythia8

●

CMS-PAS-15-007



Jets correlations
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Jets correlations
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Jets correlations

● In ratios DGLAP contributions
are suppresed

● Pythia/Herwig good agreement
at low Δy, at large Δy 
discrepancies

● Sherpa/HEJ is above the data

● BFKL NLL calculation describes
well the ratios, especially C
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Conclusions



Invitation

Variouse faces of QCD II

When: 8-9 October (Sat-Sun)
Where: Świerk (NCBJ) – with a transport from Warsaw city center
Price: free of charge 
Organizers: PTF, NCBJ, UW
Official WWW page – by the end of May

Number of speakers confirmed: B. Badełek, W. Broniowski, F. Giacosa
S. Głazek, L. Goerlich, K. Golec-Biernat, K. Kutak, M. Misiura, L. Motyka,
M. Praszałowicz, A. Sandacz, R. Staszewski, A. Szczurek, L. Szymanowski, 
W. Wiślicki, S. Wycech

Slots available, please propose your talks: jakub.wagner@ncbj.gov.pl , 
grzegorz.brona@fuw.edu.pl
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