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Parallel Session 6A : Hadronic Physics 2

* Miguel Antonio Cortes-Giraldo “n_TOF flux validation”

* Kihyeon Cho “Beam simulation depending on physics lists*
* Related to both hadronic physics and physics lists



Miguel Antonio Cortes-Giraldo

“n TOF flux validation”



Moira simulations for n TOF

JA Pavon-Rodriguez'?, MA Cortés-Giraldo!, M. Sabaté-Gilarte?,
A. Donadon-Servelle23, V. Vlachoudis? , JM Quesada

Horizontal flight path | Lt il

leading to EAR1 at 1825 m -

Experimental Area 1 (EAR1)

wide neutron energy range
excellent time resolution

e wide neutron energy range
e high instantaneous neutron flux

Experimental Area 2 (EAR2)

Vertical flight path
leading to EAR2 at 18.2

New Experimental Area (NEAR)
under commissioning

proton beam from the PS

The CERN PS accelerator
provides n_TOF with a 20 GeV/c
proton beam, with a repetition rate
of 1.2 s, avoiding any overlapping
between consecutive neutrons
pulses.




Moira simulations for n TOF

JA Pavon-Rodriguez'?, MA Cortés-Giraldo!, M. Sabaté-Gilarte?,
A. Donadon-Servelle23, V. Vlachoudis? , JM Quesada

Moira (poipa, /'mi:ra/) is a new application (C++), Geant4-based,
progressively incorporating all FLUKA core functionalities. It provides
Geant4 Physics, while FLUKA Physics are being implemented.

Moira presents a tool to run FLUKA and Geant4 with
identical geometry configurations and draw more robust
comparisons between this two well-established MC

codes.



Moira simulations for n TOF

JA Pavon-Rodriguez'?, MA Cortés-Giraldo!, M. Sabaté-Gilarte?,
A. Donadon-Servelle23, V. Vlachoudis? , JM Quesada

EARI1 simulations and experimental results
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All physics lists incorporate G4ThermalNeutrons (< 4 eV)



Moira simulations for n TOF

JA Pavon-Rodriguez'?, MA Cortés-Giraldo!, M. Sabaté-Gilarte?,
A. Donadon-Servelle23, V. Vlachoudis? , JM Quesada

EAR2 simulations and experimental results
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Important differences in shape at high
energies

All physics lists incorporate G4ThermalNeutrons (< 4 eV)



Moira simulations for n TOF

JA Pavon-Rodriguez'?, MA Cortés-Giraldo!, M. Sabaté-Gilarte?,
A. Donadon-Servelle23, V. Vlachoudis? , JM Quesada

FLUKA and Geant4 simulations at EAR1scoring plane
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Seems to be essentially due to neutrons emitted below 1 deg w.r.t. proton beam.



Kihyeon Cho

“Beam simulation depending on physics lists”



Beam simulation depending Kihyeon CHO (KISTI/UST)
on physics lists Kyungho KIM (KISTI)

Conditions

Tracks as ions

- Conditions of experiments Atomic number>=1
] Secondar
— Geant4 version: 11.0.2 Particles
— 1 million events
per each condition Umseam
1GeV/u
Liquid
hydrogen
12.5mm

Schematic of simulation
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Beam simulation depending Kihyeon CHO (KISTI/UST)
on physics lists Kyungho KIM (KISTI)
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Beam simulation depending
on physics lists

Cross section [mb)

2) Validation compared with
experiments

M. Bernas et al, Nucl. Phys. A 725, 213

Cross section [
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Kihyeon CHO (KISTI/UST)
Kyungho KIM (KISTI)

3) Cost effective CPU time

+ Excluding ‘Shielding’ for our suitable list (due to long runtime)
+ Others look same.
— Any physics list (except Shielding) would be OK.

+  What would be the best? CPU time with physics lists
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Beam simulation depending Kihyeon CHO (KISTI/UST)
on physics lists Kyungho KIM (KISTI)

Conditions

« Conditions of experiments

- Geant4 VeI'SiOHZ 1102 Tracks as ions
Atomic number >=1
— 1 million events per each Secondary
/ Particles
Proton beam @

Uranium

Schematic of simulation

Simulation
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Beam & target conditions for validation 15
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Beam simulation depending
on physics lists

The amount of secondary particles
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Beam simulation depending Kihyeon CHO (KISTI/UST)
on physics lists Kyungho KIM (KISTI)

3. Summary & Plan

1. We studied heavy ion beam simulation on WGeant4.
— We found the optimized physics lists among Geant4 reference physics lists.
— The most optimized physics list is FTFP_INCL++(_HP).
2. Next, we will test 132Sn/?38U beam emission to °Be target with various
target thickness => RAON experiment
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