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Oriented crystals
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X% Orienting an electromagnetic calorimeter!
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Reduction of the effective radiation
length X , whereas A (hadronic
interaction length) is unaffected
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Improved y/hadron discrimination
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OREO - ORIEnted calOrimeter

Prototype of compact inorganic scintillator calorimeter

| 3x3 matrix of oriented
— | 5%, 12X, PbWO, - UF crystals
readout by SIPMs
|
Oriented layer Non oriented layer X, =089 cm
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OREO - ORIEnted calOrimeter
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July 2024 - H4 beam line
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Tested with different energies:
from 1 GeV to 200 GeV
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Crystal characterization
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e preliminary lattice characterisation with
0 50 100 laser

Horizontal misalignment (prad)

e autocollimator and High_resolution
X-Rays Diffractometer
e real-time corrections of relative miscut

e Fizeau interferometer for real-time check
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Preliminary results @ CERN PS
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Preliminary results @ CERN PS and CERN SPS

from 1 GeV to 200 GeV
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OREO linearity

1751 - Linear fit, random E .
Linear fit, axial £ XK
20| —=— Random 1504 = Fit cutoff %
Axial > ®  Random /3’(/
_____ 5 o O 1251 Axial X
) 151 Points excluded from the linear fit = % Exluded from fit
= 5 0 8100/ Exluded from fit et
2 o2 7
E 104 OT 75] ./r’/’
> . -
o PRELIMINARY
T T o 50
[ s /.\ D ,LJ/ ;
4 6 8 10 12
Numbers of points used in the fit 0L #
< 10
2
w P
: e
; 2 = g
Z (Residual;) @ 5 = %
of & Q
£ -10— T . . .
0 50 100 150 200

Beam energy [GeV]



http://background_bar_id
http://progress_bar_id

LG energy deposit
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Energy resolution
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: I . 150 GeV A
electrons/hadrons discrimination i seer — [

Significant enhancement in the energy
deposited by electrons, resulting in a clear shift
toward higher values
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. . . o 150 GeV
electrons/hadrons discrimination mies bean
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. . . o 150 GeV
electrons/hadrons discrimination idmn sean
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OREO - More work on... (NN
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2025-> orient the central crystal of the
downstream layer - beam tests and data
analysis

Monte Carlo simulation: implementation of the
physics of oriented crystals into Geant4
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The OREO team: R&D, DAQ, electronics and mechanics
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The experimental setup

Tracking system: two single side
silicon microstrip detectors with a
spatial resolution of ~30 pmin both = f
x and y direction |

BC1 BC2

LG calorimeter

—P>

Lead Glass electromagnetic Multi stage goniometer
calorimeter
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Application: HIKE Small Angle Calorimeter SAC

BACKGROUND:

K; — 1up

e K ->m’n®with only two photons detected

e 500 MHz of hadrons

Reject the hadrons while improving
the photons detection efficiency

Oriented Calorimeter!
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High Intensity Kaon Experiments

GOAL - measure the Branching Ratio of a very rare neutral decay:
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