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BRIL RadSim simulation tools and datasets

• We have an expert system to predict radiation field parameters & radiation effects

• ES includes:
• Simulation software: FLUKA (and MARS for fast estimations)
• Models (Database of models):

• CMS model + Magnetic Field
• CMS materials parameters
• CMS Hall model
• CMS/LHC interface

• Generators and sources:
• Initial event generators (DPMJET-III, PYTHIA…)
• External normalization
• External MIB sources (Beam Halo, Distant Gas, Local Gas, Accidental Losses)

• We need to use ES for simulations of radiation field and in the same time to control its 
stability with respect to the change or update of its constituents. We need to distinguish 
“improvements” and “real developments” and to keep “historic line” of models for 
benchmarking.
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CMS benchmarking of the radiation fields

1. Simulations vs data (no induced RA here):
1.1. Comparison of predictions with detector degradation.

Degradation models based on specific studies, include many 
parameters and not too simple.

1.2. Straight data.
Usually subdetectors need special triggers & analysis to produce 
data, useful for comparison with simulations.

1.3. BRIL detectors.
1.4. LHC RadMons.

2. Internal cross-checks (codes, models, versions)

3. Some issues
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1.1. Comparison of predictions with detector degradation
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1.2. Straight data – ME4 background
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1.2. Straight data – ME4 background
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1.3. CMS BRIL DETECTORS (current)
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Work in progress!



PASSIVE MONITORING

• Films (need photometer). Didn’t studied in mixed high E field.

• Foils (need gamma-analyzer). Not enough data for high E.

• TLDs (need reading machine). Didn’t studied in mixed high E 
field. Narrow dynamical range.

• Lessons: use of passive monitors needs understanding of its 
limits and dynamical ranges. It is clear that one needs to do 
special calibration (on CHARM facility, e.g.) for specific irradiation 
conditions (spectra, hadron/EMS ratio e.t.c.) Factory calibration 
in the soft gamma-field can not be used at LHC!!!
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1.4. LHC RadMons in CMS Hall
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19 units (near 500 for all LHC)

Measures TID in Silicon Dioxide 
by Radiation-sensing Field 
Effect Transistors, 
Displacement Damage by p-i-n 
diodes and high E hadrons and 
thermal n fluence by SEU in 
SRAM memory

For us up to now – works as a 
passive monitor (and not 
Independent from Fluka)

Rather low sensitivity



Neutron Spectra in CMS Hall
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Spectra of all particles were simulated 
by FLUKA for all LHC RadMons locations
In the CMS Hall.
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2016 data are presented.

2017 data – work in progress.

Lesson: we need good geodesy
for all non-CMS detectors, because
original use of these devices didn’t
Provide it. 



2. Internal cross-checks (codes, models, versions)

• 2.1. Codes comparison: FLUKA vs MARS. New n monitors response 
function.
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Agreement is very good, despite
of different neutron constant 
systems: 28 groups in MARS and 
260 – in FLUKA.



2.1. FLUKA vs MARS: Da in endcap HCAL
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Absorbed dose integrated in PS layers for radial regions [60., 80.] cm



3. Issues: simulation codes hierarchy

• Support of the detailed geometry model is the main manpower 
consuming task; it needs FLUKA+CMS expert in one person.

• If we really need to optimize CMS hall  periphery (X0 hall, for 
example), a combined model should be built:  FLUKA as a central 
source generator + MARS for a fast long distant transport tool.

• GEANT is good for separate detector unit response function 
standalone simulations; results can be coupled with the FLUKA 
simulations of “input” into this detector (under development for CMS 
Muon System studies).
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Thank you for your attention!
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