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Introduction 
Main focus of the boost community : Enable discoveries at the LHC and 

beyond. See talk by J. Hewett about what we can expect  in LHC Run 2 

and what may be expected from us. 

 

 

 

 



Introduction 

Other than nature obliging (not really in our 

hands I guess) what do we need? 

 

 

 

Sharp theory tools 
Implementation in 

experiment and 

precise data 

Taggers 

and 

groomers 
Monte Carlo 

tools 
First principles QCD  

calculations. 

 

 



Introduction 

A reminder of a message from a previous Boost 

meeting:  
“The task for theorists is to really understand taggers”.  

    Gavin Salam, Boost 2012 

And at this meeting  
“If we see evidence of new physics how do we convince the world (and 

ourselves) that we’re right and that its not a feature of the tagger.” 

Emily Thompson, Boost 2014. 

For me Boost 2014 talks reflected that these messages 

are being taken seriously. 
 

 

 
 

 

 

 



Introduction 

18 theory talks after “pileup subtraction.”  

 

• Calculations and tools (5) 

 

• New methods/algorithms (6) 

 

• Status reports and reviews (4) 

 

• Specific searches and phenomenology (3) 

 

 

 

 

 

 

 

 



Gregory Soyez 
Theory Lessons from LHC Run 1 



Gregory Soyez 
Theory Lessons from LHC Run 1 

 Judicious tagger  

combinations give 

the best 

performance. 

Non perturbative effects 

have a substantial say! 

Mitigating with a 

groomer desirable. 



Part 1 

 

 

      Calculations and tools 

 



 

 
Jesse Thaler 

Mutual information and q/g discrimination 

 

 

          

A robust measure for 

discriminating power 

Comparison 

between NLL 

analytics,HERWIG 

and PYTHIA 

reveal differences. 

Better analytics, 

NP effects? 



Jesse Thaler 
Mutual information and q/g discrimination 

The same features seen 

for angularity 

combinations. Uses “NLL” 

calculations for  

New QCD insights from IRC 

unsafe angularity variants!   



Andrew Larkoski 
Predicting multi-differential jet observable cross-sections 

Complicated structure in the bulk 

of phase space derives from 

interpolating factorisation at 

boundaries. NG logs structure? 

Comparisons to fixed-order? 



Suggested by simple 

power counting arguments 

for soft and collinear 

emissions!  

Andrew Larkoski 
Predicting multi-differential jet observable cross-sections 

Nicely borne out in MC 

comparisons to C2.  

Analytics soon! Can we 

prove its really optimal? 



Simone Marzani 
Soft Drop 

Generalises the  

asymmetry cut 

in  modified 

mass drop 

(mMDT). 

 

Double logs unlike 

mMDT but no non-

global effects! 



Simone Marzani 
Soft Drop 

       

Grooming 

mode 

Tagging mode 

Grooming + removal of NG logs potentially make it a 

valuable tool in obtaining precision            comparisons 

of analytics to LHC substructure data. 



Andrew Hornig 
Qjets in SCET 

 

 

 

 

Volatality appears to be a 

useful measure. Correlations 

with N subjettiness. 



Andrew Hornig 
Qjets in SCET 

           

Collinear behaviour is 

preserved so LL stay 

the same as classical 

case. 

Non global and clustering 

logs differ and appear to 

roughly cancel each other at 

leading order. Can we reach 

full NLL? Thrust known to 

N^3LL. 



Part 2 

 

 

 

       New methods/ algorithms 



Jay Wacker 
Data driven template methods 

         

MC independent substructure.  



Jay Wacker 
Data driven template method 

Can it be 

improved?  

Factorisation 

assumption is 

broken by process 

dependent terms 

varying as powers 

of R. 

Crucially we also need 

quark and gluon templates 

Work in progress. Talk 

by Jankowiak 



James Monk 
Wavelet decomposition 



James Monk 
Wavelet decomposition 

Wavelet de-noising as 

a groomer. Removal of 

coefficients below 1 

GeV. 

Lots of potential 

applications. Would be 

good to see comparisons 

with existing methods. 

Other applications e.g q vs 

g etc? Of general interest. Can we design 

wavelets more suitable for QCD? 

Systematic understanding? 



Benjamin Nachman 
Jets from Jets 

The radius R of fat jets 

is a parameter that 

should be optimised 

rather than fixed. 

 Issue of multiple 

calibrations 

Can build jets of large 

radius from small fixed R 

jets 



Benjamin Nachman 

Jets from Jets  

Reclustered 

trimming 

 Similar to 

trimming but  

subtle 

differences.  



Benjamin Nachman  
Fuzzy jets 

A study of correlations with other 

methods in progress. 



Event shape 

trimming. 

Marat Freytsis 
Understanding jet grooming through event shapes 



Marat Freytsis 

Understanding jet grooming through event shapes. 

Development of an 

event shape without 

double logs.  

“Crowning” procedure 

to improve pileup 

behaviour. 



Part 3 

    

 

 

     Reviews and status reports on tools 



Keith Hamilton 

MEPS matching 

MEPS needed for hard multijet 

configurations i.e for production 

probabilities. 



Keith Hamilton 
MEPS matching 

ME shouldn’t be 

important for looking at 

individual jet 

profiles/shapes. But 

beware of exceptions ! 

LO result has bump 

which is related to 

hard large-angle 

effects i.e. for fat jets. 

Absent in most 

showers. Shd be there 

in MEPS. 

Dasgupta,  Marzani, 

Fregoso,Salam 2013 



Marek Schoenherr 
ME(NLO)PS merging and substructure 

 

Production of boosted 

Higgs +jets needs hard 

ME+merging 

Explicit check that 

showers are ok. 

Substructure data 

valuable for this. 



Torben Schell 
HEP top tagger status 



Patrick Motylinski 

PDF summary 



Part 4  

 

 

   Applications to searches and       

phenomenology 



Juan Rojo 
Boosting strong Higgs pair production at the LHC 

Need to account for  

boosted and resolved 

regimes  

Uses idea of scale invariant 

resonance tagging 



Juan Rojo 

Boosting strong Higgs pair production at the LHC 



Alexandra Oliveira 
Heavy resonances in dihiggs final state 



Eder Izaguirre 
A new variable for identifying dijet resonances 

The argument for this is 

based on different scaling 

for signal and background 



Eder Izaguirre 
Identifying dijet resonances at the LHC 

Also presented was WH 

with H to bb in mildly 

boosted region. 



Outlook 

Boost 2014 has demonstrated that the field is 

maturing. Innovative new methods still being 

developed at great pace often supported by an 

enhanced level of understanding and 

sometimes calculation.  

 

Quick response from experiments. 

 

Examples are the modified mass drop and soft 

drop tools. 

 

 



Outlook 

 

 Plot by 

A. Siodmok 

 

 

 
We are now finally in a position to meaningfully compare data and 

theory independently of Monte Carlo models for some substructure 

observables.  

We can look forward to such comparisons by boost 2015 and many 

other developments! 

 


