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Relativistic pa.rticle.incident — STRONG FIELD REGIME
on atomic string
Lorentz factor ) ,
Field experienced by the
electron in its rest frame
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The particle experiences an intense field that can be considered constant along the string
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Shift of bremsstrahlung spectra towards

Coherent interactions ,  higher energies and enhancement of pair
all over the string of atoms production cross section
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Strong field regime
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The angle between the particle incidence direction and the
crystallographic axis must be smaller than:
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Depth of the potential well
associated to the axial field
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PbWO, <001> 0.82

distance from string [A]
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OREO - ORIiEnted calOrimeter = Prototype of compact crystal based

National Coordinator CalOrimeter

Laura Bandiera, INFN FE

3x3 matrix of oriented PbWO,(PWO)
readout by SiPMs with:

o An oriented layer of 5X
e Anon oriented layer of 11.2 X
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OREO - ORIiEnted calOrimeter = Prototype of compact crystal based

National Coordinator CalOrimeter

Laura Bandiera, INFN FE

GOAL

1. Demonstrate the possibility to
align a layer of crystals along the
same crystallographic direction

2. Prove that it's possible to contain
e.m. showers in a reduced
volume/weight and cost
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Experimental investigation of the Strong Field effects in oriented PbWO,:
samples under test

experimental simulated

Probed with:
120 GeV/c e- @ CERN SPS H2
5.6 GeV/c e~ (no SiPMs) @ DESY T21
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SiPM: AdvansiD ASD-NUV4S-P Flrst observation of Strong Field effects to :
Soldani et al. (2022) | radiation in oriented PWO i
! Bandiera et al. (2018) ;



https://iopscience.iop.org/article/10.1088/1742-6596/2374/1/012112
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.021603
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Experimental investigation of the Strong Field effects in oriented PbWO,:
samples under test

simulated

Probed with:
120 GeV/c e- @ CERN SPS H2
1-100 GeV/cy @ CERN SPS H2

0.5 1.0 1.5 0.0 0.5
x at crystal centre [cm] x at crystal centre [cm]

SiPM: onsemi ARRAYC-60035-4P-BGA arrays



https://www.onsemi.com/pdf/datasheet/microc-series-d.pdf
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Experimental investigation of the Strong Field effects in oriented PbWO,:
samples under test
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Probed with 100, 120 GeV/c e- @ CERN SPS H2
SiPM: onsemi ARRAYC-60035-4P-BGA arrays between 2 identical samples and shower sharing

Preliminary test of (purely mechanical) mutual alignment
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Experimental investigation of the Strong Field effects in oriented PbWO,:

Results: shower acceleration - enhancement of the effective thickness!
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Soldani et al.
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Experimental investigation of the Strong Field effects in oriented PbWO,:
Results: angular range

Soldani et al.
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Axis-random enhancement grows with the
incident electron energy
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SiPM: Hamamatsu MPPC

3x3 matrix of oriented PbWO, (PWO) readout by SiPMs with:

e An oriented layer of 5 X,
e Anon oriented layer of 11.2X_
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https://hep.hamamatsu.com/eu/en/products/S13360-2050VE.html
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Edep OREO DOWN

electrons / hadrons discrimination
6 GeV mixed beam, T9 beamline @ CERN PS
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The axial strong field modifies only the electromagnetic processes:
the hadrons are unaffected by the lattice orientation.
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space-borne y-ray (VHE/UHE) detectors
with pointing systems
e.g. Fermi LAT

e reduced thickness

e improved shower containment with less
longitudinal leakage

e highery efficiency

e better y/hadron discrimination

v
Bandiera, CRIS-MAC 2024
Bandiera et al.

ORiEnted calOrimeter for...

forward-geometry

accelerator-based experiments
fixed-target  collider forward region

improved shower containment and
energy resolution

higher y efficiency: ideal for y vetoes
better y/hadron discrimination: ideal
for y/n in small-angle calorimeters on
neutral hadron beamlines

v
Monti-Guarnieri et al.
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https://agenda.infn.it/event/36661/contributions/230175/attachments/122127/178461/CRIS-MAC2024-Bandiera.pdf
https://indico.cern.ch/event/1208314/contributions/5342894/

Thanks for the attention




