
Working for The future Collider

L. Castelli



Who am I?

▪ Not Iron Man
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Who am I?

▪ Bachelor and master degree  Physics at Università degli 

Studi di Padova

• Experimental physics

• Machine Learning

• High energy particle physics

▪ High school math and physics teacher

▪ Briefly data analyst for an insurance company

▪ PhD student in Accelerator Physics at Sapienza – Università 

di Roma
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What do I do?
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What do I do?

▪ Machine-Detector Interface optimization for 

𝑠 = 3 𝑇𝑒𝑉 Muon Collider

▪ Muons decay ⇒ Decay products interact with 

machine elements ⇒ Beam-Induced 

Background arrives in the Detector

▪ Nozzles reduce the flux and allow to do physics, 

but they reduce the acceptance
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What do I do?

▪ Search for the optimal geometry considering 

BIB flux, BIB effects in the detector and Nozzle 

volume

▪ Three approaches:

▪ By hand simulation with FLUKA

▪ XGBoost regressor to parametrize the BIB flux as 

function of the geometry

▪ Bayesian optimization loop with FLUKA simulations

▪ Study of possible solution to tag forward muons
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What do I do?

▪ Another day in the office
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Why did I choose this activity?

▪ I was interested in Muon Collider since 

2𝑛𝑑 year of the bachelor

▪ I find fascinating the idea of something 

completely new with possibility to 

study deeply the Higgs physics

▪ I am inclined to look far ahead in future 

rather than the near one

▪ I want to be a professor

7



Are you happy?

▪ I miss doing Higgs invariant mass plots

▪ My work is stimulating and challenging

▪ FLUKA gives, FLUKA takes…

▪ Overall, I don’t think about the salary I 

had back in the insurance company
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What do I expect from my future?
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▪ I expect to be there when the first 

stone of the Muon Collider will be 

settled (hopefully with a permanent 

position)

▪ I hope to do more Higgs invariant 

masses 
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What do I do? - Extra 

▪ Sometimes I make cool T-Shirt



Thank you for the attention
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Reference

▪ [1] First ref



Backup
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Backup 
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