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• In the last months, a first study of Beam Induced Background 
(BIB) has been performed exploiting late MAP studies: 
• MARS simulation of ±200m f 

rom IP 
• Tungsten nozzles to mitigate  

bkg in the IR 
• Ecm = 1.5 TeV

[arXiv:1905.03725]
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(BIB) has been performed exploiting late MAP studies: 
• MARS simulation of ±200m f 

rom IP 
• Tungsten nozzles to mitigate  

bkg in the IR 
• Ecm = 1.5 TeV

Beam Induced Background 
comes from 10s-100s 

meters from the IP

Pe/g~MeV, Pn /ch.h~500 MeV, Pmu~10GeV

[arXiv:1905.03725]

*depending on Ecm
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✦Proceeding in the RD for a possible muon collider, 
we would like to be able to test all possible 
machine designs to compare their BIB 
✓Change beam energy 
✓Change machine optics 
✓MDI optimisation (nozzle..)
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WHERE DO WE

WANT TO GO?

✦Proceeding in the RD for a possible muon collider, 
we would like to be able to test all possible 
machine designs to compare their BIB 
✓Change beam energy 
✓Change machine optics 
✓MDI optimisation (nozzle..)

We need to become 
independent!

i.e. able to generate ourselves the background 
distribution in a handy, flexible way
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✦FLUKA is one of the most common general purpose Monte Carlo software, 
and is the established standard for example for radio protection studies 
✦Natively supports very complicated and detailed geometries

The Tool identification
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✦FLUKA is one of the most common general purpose Monte Carlo software, 
and is the established standard for example for radio protection studies 
✦Natively supports very complicated and detailed geometries

The Tool identification

✦BUT the manual construction of such 
complicated geometries is 
✦Difficult 
✦Not scalable-flexible 
✦Error prone
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✦FLUKA LINE BUILDER is a program aimed at automatically build 
accelerator geometries, consists of 2 parts:

Fluka Element DataBase

Bending Dipole 
Prototype

Collection of models of 
single accelerator 

devices in Ascii files

Line Builder

The Tool identification

credits: A.Mereghetti @CERN
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✦FLUKA LINE BUILDER is a program aimed at automatically build 
accelerator geometries, consists of 2 parts:

The Tool identification

Fluka Element DataBase Line Builder

Python (v2.7) program that 
inserts the needed 
magnetic elements in a 
pre-existent “template 
geometry” based on 
machine optics

credits: A.Mereghetti @CERN



7

✦FLUKA LINE BUILDER is a program aimed at automatically build 
accelerator geometries, consists of 2 parts:

The Tool identification

Fluka Element DataBase Line Builder

Once the geometry has 
been built in FLUKA, we 

can simulate whatever we 
want..!

FINAL RESULT

credits: A.Mereghetti @CERN
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๏We started from the muon collider machine optics 
from MAP Studies @ 1.5TeV CM 
➡ Old optics format! (Mad-8) 
➡ Different conventions from LHC studies 
➡ Very limited use of markers

The Procedure
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๏A first Fluka Elements Data Base has been developed with some “First 
order” magnetic elements geometries: Dipoles and Quadrupoles

The Procedure

credits: A.Mereghetti @CERN
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๏A very first geometry of the whole muon collider (half ring) has been 
produced…

The Procedure

credits: A.Mereghetti @CERN



To Sum Up

• Beam Induced Background in the 
experimental area of a Muon Collider 
is mainly due to muon decays from 
10-100m from the IP


• A powerful flexible tool for 
simulating such sections of the 
machine starting from the optics is 
needed


• FLUKA Line Builder has been 
chosen and started to use


• First magnetic elements and 
geometries developed

11 credits: A.Mereghetti @CERN



Next Steps and Help Needed

• Geometry:

• Add missing models for Super Conducting 

magnets (sextupoles)

• Verify that the reconstructed optics is closed

• Build the external shell of the detector inside the 

experimental cavern

• Physics:


• Setup all the relevant physics cards

• Scoring:


• Setup scoring of BIB

• Machine Detector Interface design and 

optimisation
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