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Introduction
• Jet vetoes are important at the LHC for separating signal from background. 

 
 

6/11/2020 Shireen Gangal 2

Jet selection cuts and vetoes on additional emissions induce Sudakov 
double logarithms. 
 

 

• These logs must be systematically resumed to obtain reliable theory predictions.  



Rapidity- dependent Jet Vetoes

 

• Can try to get around this by a hard rapidity cut: vetoing only jets 
      with                  .                  

• Or raise         everywhere : Lose the utility of a tight central jet veto.   
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• Use a different jet veto that depends smoothly on the rapidity of jets. 

 

: decreasing function of        . 
Tight veto at small rapidity and 
loose at large rapidity. Tackmann, Walsh, Zuberi ‘12 , 

SG, Stahlhofen, Tackmann ’14.
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Rapidity-dependent Jet Vetoes
Two observables: 
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Two observables become equal 
at forward rapidites.



 

Measurement Function 

(Tackmann, Walsh, Zuberi ’12)
(Stewart, Tackmann, Waalewijn ’09)
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Measurement function:

Soft Collinear factorization implies:

 clustering 
within each 
collinear and 
soft sector.

Factorization in SCET

(Tackmann, Walsh, Zuberi ’12)

For                                            : 
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  Stewart, Tackmann, Waalewijn ’10Collinear Gluon field



                     Resummation in SCET
Natural Scale choice: 

Beam Function RGE:

6/11/2020 Shireen Gangal 7



Jet Clustering Corrections 

We need finite parts of 2-loop beam and soft functions.

Jet Dependent Measurement Function:

• Inclusive 2 loop Beam and soft function calculation available.
• Compute difference to these inclusive (jet-algorithm independent global ) 
      Beam and Soft functions.
• Global reference measurement we use coincide with jet-dependent at 1 loop 
       We only need to consider double real emission amplitudes.
• All IR Divergences disappear in the difference.   
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2-loop Beam Function

 

   

Use the additional measurement constraint :
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J. Gaunt, 
M.Stahlhofen, 
F.Tackmann ‘14



 

Correlated Contribution

Uncorrelated Contribution

 

2-loop Beam Function
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J. Gaunt, SG, M.Stahlhofen et al ‘17



2-loop Soft Function 
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SG, Gaunt, Stahlhofen, 
Tackmann ‘17



 

  Finite, numerically 
integrate.

2-loop Soft Function 

terms 
analytically  

Computed by 
integrating 
numerically 
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J. Gaunt, SG, M.Stahlhofen, F.Tackmann ‘17

Anom. Dimension: 



Non Singular at NNLO

Resummation region: Logs are large and 
resummed: 

Fixed Order region: Resummation is turned off: 
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Full NNLO inclusive NLO H + 1 jet 
Catani, Grazzini: HNNLO



NNLO Slicing Cross-check
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• Reproduce right  FO HNNLO cross section for both B and C observables.
 
• Good cross check for 2-loop B and S including constant terms in the 

resumed prediction. 

 SCET Resummed 
results

Madgraph H+1-jet

J. Gaunt, M. Stahlhofen, F. Tackmann et al ‘15



Uncertainties using Profile Scale Variations
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Central Profile Scales: 

Total Uncertainty : 

Fixed Order: 

Stewart, Tackmann, Walsh 
et al ’13

Resummation :

Resummation Region:



H+0-jet cross section at NNLL’ + NNLO
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H+0-jet cross section at NNLL’ + NNLO
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Effects of Underlying Event and Hadronisation 
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Hadronisation Underlying Event



Effects of Underlying Event and Hadronisation 
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Summary.
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H+0-jet at NLL’ + NLO    
Comparison of our NLL'+ NLO 
predictions in bins of 
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SG, Tackmann, Stahlhofen ’14

Ingredients at NNLL’: 

Stewart, Tackmann, et al ’13
Banfi, Monni, Salam et al ‘12

Harlander, Kant, ‘05
Berger, Marcantonini, 
Stewart et al ‘11
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Uncorrelated and Soft-Collinear Mixing

Uncorrelated CC - Zero bin

Log(R ) Terms: Only Bubble Insertion Graphs 


