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Sixtrack-FLUKA Coupling provides input 
 Lossmap of proton impacts on collimator surface

 Lossmap of inelastic interaction positions

1. Creating input for further FLUKA simulations. Tracking studies   

Energy deposition simulation requirements 
for collimation losses
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2. FLUKA simulation set up

– Model complex geometries 
of all key elements of the LHC – Set up the simulation parameters 

• Source routine 

• Magnetic fields routines

• Physics settings

• Scoring

• Etc…

FLUKA 
MODEL

Picture

LHC 
BLM
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IR7 FLUKA geometry
• Long Straight Section

• Left Dispersion Suppressor + Arch up to cell 14
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Cold section underestimation 
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Imperfection considered:
Primary collimator Jaw 
misalignment
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Peak power deposition in the SC coils

Cylindrical mesh

ΔR: 0.2 cm

Δ φ: 2⁰

Δ z: 10 cm
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IR7 6.5 TeV proton QT Peak power dep. in the SC coils

Main Dipoles Main Quadrupoles

7.7 mW/cm3

Beam 2

Peak Power impacting the 
collimators
: 585kW
= 5.625e11 p/s

23 mW/cm3

Protons
Ideal 

Machine

Protons
Imperfection

Radially averaged
Peak power density 

(mW/cm3) / 
Magnet

7.7
/ MB.A9L7

15.3
/ MB.A9L7

BLM ratio
Measured/
simulated

3 1,5

Radially averaged
Scaled peak power 
density (mW/cm3) 

23 23
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Magnet Quenched!

15 kW Peak. 
Rising over 12 sec
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6.37 Z TeV Ion quench test BLM comparison

Most recent Ion collimation studies with smaller 
impact parameter bring the underestimation to a 
factor of 3, similar to protons



Cold section underestimation 

7 TeV Proton loss rate: 585 kW
6.37 Z TeV Ion loss rate: 15 kW     

Peak Power density profile

Protons
Ideal 

Machine

Protons
Imperfection

Ions
Ideal 

Machine

Radially averaged
Peak power density 

(mW/cm3) / 
Magnet

7.7
/ MB.A9L7

15.3
/ MB.A9L7

5-6 
/ MB.B9L7

BLM ratio
Measured/
simulated

3 1,5 5

Radially averaged
Scaled peak power 
density (mW/cm3) 

23 23 25-30
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Most recent Ion collimation studies with smaller 
impact parameter bring the underestimation to a 
factor of 3, similar to protons



BFPP quench test
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FLUKA model with real MB.B11L5 aperture

Cristina Bahamonde

Increasing Luminosity

in Steps

Inverting BFPP

Orbit Bump
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BLMEI.11L5.B2E22_LEFL, s=- 424.64m

BLMEI.11L5.B2E21_LEFL, s=- 422.54m

BLMEI.11L5.B2E30_MBA, s=- 420.44m

BLMEI.11L5.B2E24_MBA, s=- 417.94m

BLMEI.11L5.B2E23_MBA, s=- 416.24m

BLMEI.11L5.B2E22_MBA, s=- 414.14m

BLMEI.11L5.B2E21_MBA, s=- 412.04m

Steady losses for 20 sec

Magnet Quenched!



Power Density summary
Protons

Ideal machine
Protons Ions

Ideal machine
Ions BFPP

Imperfection

Radial averaged
peak power density 
(mW/cm3) / Magnet

7.7
/ MB.A9L7

15.3
/ MB.A9L7

5-6 
/ MB.B9L7

20
/

BLM ratio
Measured/
simulated

3 1,5 5 <1.1

Radial averaged
scaled peak power density 

(mW/cm3) 
23 25-30 20

Averaged peak power 
density in the last 5 second

(mW/cm3) 
13 20-25 20

Quenched? No Yes Yes
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Increasing Luminosity

in Steps

Inverting BFPP

Orbit Bump
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BLM Signals 11L5 and CMS Luminosity
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BLMEI.11L5.B2E22_LEFL, s=- 424.64m

BLMEI.11L5.B2E21_LEFL, s=- 422.54m

BLMEI.11L5.B2E30_MBA, s=- 420.44m

BLMEI.11L5.B2E24_MBA, s=- 417.94m

BLMEI.11L5.B2E23_MBA, s=- 416.24m

BLMEI.11L5.B2E22_MBA, s=- 414.14m

BLMEI.11L5.B2E21_MBA, s=- 412.04m

Most recent Ion collimation studies with smaller impact parameter 
bring the underestimation to a factor of 3, similar to protons



Backup
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BLM comparison with 400 urad Misalignment and 2015 cumulative losses
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Cold section underestimation 
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60 cm

400 urad misalignment
Parallel jaws, Internal impact

240 um


