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Big Picture

Given the unique nature of the LHC, we should try to extract as much 
science out of the data as we can. 

Fundamental Issue: many more questions we could ask than we have 
capacity in experiments to answer. 

Need strategies to overcome this tension.
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The LHC Reinterpretation Forum
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Community of ~ 100 physicists across theory & experiment working on 
tools to make this as easy as possible 

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/InterpretingLHCresults 

info-LHC-interpretation@cern.ch 

Web
Mailing List
Meetings https://indico.cern.ch/category/14156/ 

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/InterpretingLHCresults
mailto:info-LHC-interpretation@cern.ch
https://indico.cern.ch/category/14156/


To provide guidance to experiments & theorists the Forum developed 
recommendations on what types of information 
experiments should publish. 

Close collaboration 
with experiments to 
develop new norms.

Recommendations



Since many decades the primary platform for exchanging information has 
been HepData: From a database to a full-fledged web service (with APIs, 
tools, etc) 

Strong culture within experiments 
to provide a lot of high quality data

HepData - a central data Hub.



Extracting the most Science by Reuse
Instead of developing an entirely new analyses: 

extract more scientific results by reusing existing analyses 

• Much less labor- and compute intensive

• Reuses experiment-approved elements of the analysis chain

Combination Reinterpretation
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Reuse with Combination
Combination (many data - single theory): accumulate sensitivity from multiple 
independent measurements in the context of the same theory model.  
 

p1(x1 |θ)
p2(x2 |θ)
p3(x3 |θ)

pcomb = ∏
i

pi(xi |θ)

Good if you have identified a target theory 
(i.e. Standard Model) and many orthogonal 
measurements H→γγ, H→ bb, … 
 
Best example: Higgs Combination 
 
Requires availability of highly detailed 
likelihood information for analyes

7

C
om

bi
na

tio
n



For a long time, combination-grade likelihoods have been kept internal, but 
recent push to make more public - Higgs Likelihoods are a prime target!

A recent highlight - public Likelihoods
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CP Ops Analysis 

Likelihood

Limits Measurements Data/MC plots

Yield Tables

2000 2021



A recent highlight - public Likelihoods
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2017: 

Simplified Likelihoods by 
CMS with nuisance 
parameters

2020: 

Full Likelihoods released regularly by 
ATLAS for SUSY Searches

2012: 

Profile Likelihood Scans 
released for Higgs Couplings

Likelihood Available



Reuse with Reinterpretation
Reinterpretation (single data - many theories): 


Reinterpretation

p1(x1 |θ) p1(x1 |ϕ)
SM + BSM( )θ SM + BSM( )ϕ

Often the phasespace analyzed by a given measurement is sensitive to 
many theories at once. Even if not optimal can give strong limits


Requires richer information about analysis (on top of likelihood data)
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All LHC Collisions Event Selection

Signal
Background

Another Signal

p1(x1 |η)
SM + BSM( )ϕ



Reinterpretation is attractive because most of the work is already done. 

• backgrounds are estimated with 
full systematics 

• event selection & observables 
already fixed 

Need: access to the reusable pipeline 
to compute new theory contributions

Reuse with Reinterpretation

new 
model gen, sim & reco new 

sample analysis L’hood 
modification

modify & 
infer result

archived 
L’hood

Analysis Preservationanalysis-independent



Within the reinterpretation forum we recommend to complementary ways:

Reinterpretation Toolchains

approximate & fast public pipelines 
for use by non-collaboration members

preservation of the original analysis pipeline 
for collaboration-approvable results

analysis L’hood 
modification

modify & 
infer

Analysis Preservation

new 
model gen, sim & reco new 

sample result



Within the reinterpretation forum we recommend to complementary ways:

Reinterpretation Toolchains

approximate & fast public pipelines 
for use by non-collaboration members

Rivet
MadAnalysis

(most toolmakers active in Reinterpretation Forum)

preservation of the original analysis pipeline 
for collaboration-approvable results



For toolmakers the experiemnts provide a broad range of resources to 
cross-check their approximate implementations  

• cutflows 
• efficiency maps 
• yield tables 
• model descriptions 
• public copies of trained ML models 
• internal truth-level codes (new!)

Reinterpretation Toolchains



In order to develop consensus & adoption of tools, there are regular events 
on reinterpretation topics 

• RAMP Seminars: showcase of specific analyses and their reinterpretations 

• Yearly Workshops (next one in 2 weeks):  have a look!

Events



Summary & Outlook

The Reinterpretation Forum is a central place to discuss how to extract as 
much science from the analyses we prepare at the LHC 

In recent years lots of new momentum due to some key events (e.g. 
likelihood publishing)  

A lot of the insights can be (and is) carried over to Higgs analyses, not just 
a BSM topic.
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