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Introduction to Fr-iHlign

The Marie Sklodowska-Curie Actions Global Fellowships project
TRILLION is dedicated to the implementation of both physics of
electromagnetic processes in oriented crystals and the design of specific
applications of crystalline effects into Geant4 simulation toolkit' as
Extended Examples to bring them to a large scientific and industrial
community and under a free Geant4 license. Geant4 is a toolkit for the
simulation of the passage of particles through matter.
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Measurement of magnetic and electric
dipole moments of exotic particles®

Applications of a crystal

Gamma-ray Space Telescope’

# Space” "
'telesc()pe.

1 |

Crystal

Wakefield acceleration’

N

Crystal-based hybrid positron source for

future ete” and muon colliders*
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Crystalline source of intense coherent
hard X-ray and gamma radiation, for
nuclear and medical physics’
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Implementation of channeling model into Geantd ||
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Validation of Geant4 channeling model with data™

6 CRYSTALRAD simulation code’ designed for tracking of charged 00020 LA chameing operment | q0t| | SLACY 2035 GeV e*
particles in a crystal and for calculation of radiation spectra is a baseline code | |5 o 855 MeV — Chonnleg, RISTALD S soool Casichanneling
for channeling and channeling radiation model implementation into Geant4. s € — VR, experimert = | oscillations™®

. . . . . . . . = ! == VR, CRYSTALRAD 2 1000}
5 The implementation mechanism is Geant4 FastSim interface, which is a S 0.0010} — VR, Geantd S 500!
PhysicsList independent model and is activated only in a certain G4Region, 2 | s |
at a certain condition (ModelTrigger) and for certain particles (IsApplicable). | | 8 00005} £ 100 - CRYSTALAAD simuations ™
[ 50F eant4 simulations
G4bool ChannelingModel::IsApplicable(const G4ParticleDefinition& particleType) 0.0000 el N _ - _. —— SLACExperiment ¢ |
G4bool ChannelingModel: :ModelTrigger (const G4FastTrack& fastTrack) -500 0 500 1000 -100 0 100 200 300 400
Kvm'd ChannelingModel: :DoIt(const G4FastTrack& fastTrack,G4FastStep& fastStep) / K Deflection angle 6 (urad) Deflection angle 6 (urad) /
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examples can be applied in nuclear and medical physics (X- and y-ra ’

% Geant4 P PP , , P .y ( Y75 R, Camattari et al. PRAB 22, 044701 (2019); L. Bandiera et al. Eur. Phys. J. C 81, 284 (2021).
source) for e-e+ synchrotrons and colliders (positron source; beam extraction). ¢ v g Baryshevsky, PRAB 22, 081004 (2019): S. Aiola et al. PRD 103, 072003 (2021).
Acknowlegments: A. Sytov acknowledges support by the European Commission (TRILLION 7. R. Ariniello et al. arXiv: 2203.07459v 1, submitted to Snowmass'2021 Accelerator Frontier (AF6).
project, H2020-MSCA-IF-2020 call, GA. 101032975). We acknowledge the CINECA award under 8. A.I. Sytov, V.V. Tikhomirov, and L. Bandiera. PRAB 22, 064601 (2019).

whe ISCRA initiative for the availability of high performance computing resources and support. 9. A. Mazzolari et al. PRL 112, 135503 (2014). 10. T.N. Wistisen,.., A. Sytov PRL 119, 024801 (2017y



https://geant4.web.cern.ch/
mailto:sytov@fe.infn.it

	Slide 1

