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Welcome everyone to the IRIS-HEP Blueprint Worksop on 
Simulation-Based Inference!


Organizational points:

This is a hybrid workshop

Please abide by CERN Code of Conduct 

Workshop live notes: google docs & —>


Please help us to capture the discussion!


All the talks and discussions will also be recorded. 

https://hr.web.cern.ch/cerns-values-and-code-conduct
https://docs.google.com/document/d/18043Py6ejHNrvg7TpI-_9sdoGXfbCbadwTHpcGZ_eik/edit?usp=sharing
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All links here: https://indico.cern.ch/category/11329/ 

Overall vision of Blueprint workshops: Inform the development and 
evolution of the (IRIS-HEP) software ecosystem strategic vision.


2026 Q1 Blueprints:


Statistical Ecosystem (24–25 February) indico 

Simulation-Based Inference (26–27 Feb) indico 

Differentiable Analysis (5–6 March) indico 

https://indico.cern.ch/category/11329/
https://indico.cern.ch/event/1600676
https://indico.cern.ch/event/1600677/timetable/?view=standard
http://indico.cern.ch/event/1633539/
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10 year anniversary of the "CARL" paper
Simulation-Based Inference within 
HEP has a long history, starting 
with the first CARL paper by 
Cranmer, et al.


Core idea: use deep learning to 
model high-dimensional data for 
statistical inference.

.....

https://arxiv.org/abs/1805.00020 

https://arxiv.org/abs/1506.02169 

https://arxiv.org/abs/1805.00020
https://arxiv.org/abs/1506.02169
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It is now almost one year since the first paper that used fully differential, 
high-dimensional data directly to perform hypothesis test using real data 
from the ATLAS experiment.


Pheno -> Experiment took almost 10 years!

Rep. Prog. Phys. 88 057803

Rep. Prog. Phys. 88 067801

First ever measurement with 
real data using fully-differential 

high-dimensional information

https://iopscience.iop.org/article/10.1088/1361-6633/adcd9a
https://iopscience.iop.org/article/10.1088/1361-6633/add370
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Other papers have delved into Simulation-Based Inference, using approaches 
that convert high-dimensional data into efficient low-dimensional summaries, 
retaining a lot of the information useful for inference. 




Introduction

7

Several novel developments go into making Simulation-Based Inference 
feasible for a full analysis at ATLAS and CMS experiments.


It also involve learning and adapting from the traditional approaches - 
especially when tackling the particularly challenging domain problem of huge 
systematic uncertainty models
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We will also hear from the community on how the big deep-learning models 
essential to SBI are trained and can be used for improved techniques.
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Tomorrow will be dedicated primarily to building toolkits for facilitate making 
Simulation-Based Inference into the mainstream. Morning will be focused on 
high-dimensional inference tools
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Afternoon will focus on tooling for SBI that involve building efficient 
summaries of high-dimensional data.
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We end the workshop with more tooling related to large-scale training 
workflows and then hear about EFT applications before closeout.
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A hybrid discussion-oriented workshop with 115 participants will be challenging to 
run successfully. Let’s work together:


Speakers: please prime discussion on particular elements


Consider pausing at appropriate points rather than queueing up discussion for 
the end?


Participants: raise hands, write comments in our live notes, etc.


The outcome of this workshop will be a community whitepaper (details in a 
separate mail). What do we want to know?


What kind of tools or new developments do you need to start doing SBI? What 
would a successful SBI ecosystem look like?


How can we help in making the ideas presented in the slides to be integrated 
into tools for the whole community to use? (short-term and long-term)



Have Fun Inference-ing

13

(Simulation-Based or otherwise)


