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SUMMARY

» The search for y — e*y: the MEG Il
experiment

» Detector scheme of MEG Il
> Analysis strategy

» The data taking and first Physics
Results with 2021 data

» Other searches for cLFV @ MEG lI
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Intro to y — ey

THE SEARCH FOR CLFV: HISTORY
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The concept of MEG 11

MEG Il OVERVIEW

Liquid xenon photon detector [
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Pixelated timing counter 2
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Muon stopping target

Cylindrical drift chamber MEG Il
Radiative decay counter (CDCH)
(RDC)

MEG Il Sensitivity in 2021

BR(z — ey) < 8.8 x 107* @ 90% CL (with 2021
dataset)
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The concept of MEG 11

MEG Il OVERVIEW
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Radiative decay counter (CDCH)
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MEG Il Sensitivity in 2021 MEG Il goal
BR(z — ey) < 8.8 x 107* @ 90% CL (with 2021 6 x 1071 sensitivity ( MEG final result:
dataset) BR(u — e'y) <4.2x10713)
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EXPERIMENTAL SEARCH FOR H — ey

Signal characteristics: Two-body decay Experimental background

a) muon radiative decay u* — e*vvy

> Eer = 52.83 MeV b) accidental coincidence between positrons and
> E, ~ 52.83 MeV high energy y from bremsstrahlung, RMD,
annihilation (dominant, ~ 90%)
> Oy = 180°
Muon rate Experimental resolution
> Aoy =0 Ruc= R -8ty -(5E)"-(50,)" 5E,
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EXPERIMENTAL SEARCH FOR H — ey

Signal characteristics: Two-body decay Experimental background

a) muon radiative decay u* — e*vvy

> Ee+ = 52.83 MeV b) accidental coincidence between positrons and
> E, =~ 52.83 MeV high energy y from bremsstrahlung, RMD,
annihilation (dominant, ~ 90%)
> Oy = 180°
Muon rate Experimental resolution
+y, = 2 2
> Aoy =0 Ruc= R -8t,-(5E,) - (6@,) SE.

Sensitivity determined by:
» Number of stopped muons: SES o Nﬂ_1

> experimental resolutions
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The concept of MEG 11

MEG Il: MUON BEAMLINE AND TARGET

» @Paul Scherrer Institute: 590 MeV proton cyclotron (up
to 2.2 mA current). Protons impinge on a carbon target to
produce muons and pions

» Dedicated accelerator line to select low momentum
muons p, = 28 MeV/c

» Most intense continuous muon beam in the world. For
MEG 1I: 3 —5x 107 y™/s

» Thin (= 174 um) plastic target to stop muons at the
center of the experiment

» Holes and markers for alignment and deformation
monitoring — control systematics
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The concept of MEG 11

MEG Il: SPECTROMETER Q_

Cylindrical Drift Chamber

» Single volume drift chamber. (Gas:

90:10 He:C4Hy + 1.5% isopropyl +
0.5% O,)

> 1728 anode wires (cell size ~ 7
mm)

> Super light: d = 2.4x 107 X,

» Minimizes multiple scattering —
good angular and momentum

resolution
Antoine Venturini (unipi, INFN)
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COBRA superconducting magnet

The MEG Il experiment

pixelated Timing Counter

gradient B field
» Hyper segmented: 1024

Bl € [0.05,1.26] T scintillating tiles

track radius o |p| » Fast response: use t, for

reduces occupancy: MAX trigger
3 turns, |p| < 45 MeV out > <o, >=38ps
of acceptance ’
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Cylindrical Drift Chamber

COBRA superconducting magnet

pixelated Timing Counter


The concept of MEG 11

MEGQG I1l: Liquib XENON DETECTOR d[/
[1

» Homogeneous photon detector ("C-shape”)

» Xenon scintillation: High Light Yield (40
y/keV), fast (4/22/40 ns) — good time and
energy resolution

» Hyper-segmented read-out: > 4000 SiPMs +
700 PMTs — good position resolution

» Uniform performances of the detector
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The concept of MEG 11

MEG Il: RADIATIVE DECAY COUNTER

» 76 LYSO crystals (energy
measurement)
» 12 scintillating bars (time = ~22 cm | feedthrough PCa
measurement) v
» Located Downstream ;ﬁ@ﬁj
. RMD . AlF :ﬁ)(onyisld per muon decay
AIF Hyper-light tracker reduces the contribution from
MEG ete” > Yy
. RMD RDC will identify e* on-time with ay in the LXe,
meat improving background rejection
0 15 3.0 45 6.0

x106
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MEG II: TRiIGGER & DAQ

> Integrated Trigger & DAQ system.

> > 9000 waveforms from detectors
digitalized for offline reconstruction

MEG Il Trigger Logic
> E, > 42 MeV

> —12.5 ns < AT+, <7 ns (2021)

» ”Direction match” (cut on ey
relative angle)
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ANALYSIS STRATEGY

» BR(y — ey) extracted from a Maximum
Likelihood fit in the signal region (< 50)

E, (MeV)

» Each event parameterized using 5 variables
(Ey, Ee, tey, Pey, Oey) that discriminates signal
and background

» Confidence intervals for the Number of
u — ey events estimated with the
Feldman-Cousins strategy

» Blind Analysis: number of background events
and PDF parameterization (RMD e Accidental)
determined in the side-bands E, and t,,
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Towards 2021 unblinding

MEG Il DATA TAKING: STOPPED MUONS

15
s o0 e ————— .
55 E 2023 B
z 0.35; Last run: 556304 (2023-11.05 15:02:49) / = > Physics data taking
E 0.3; L zz::::: é started in 2021
£ 0.25F e mTswmms = » In 2022: most muons
5 = 2022 3 stop .
S g2F 3 stopped on target N, * in
< 0 155 E i — ey search history
e / - E » In 2023: augmented
0'1? 202 1 E R, = 4x107, data taking
0.05) / / = on-going
.. o A i B _ el
oIviay A oS IR e Data from 2021 run

analyzed and presented here!
2021 data

~ 7 x 10'®* muons stopped on target in 2 months, varying beam intensity 2 — 5 x 107 p/s
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Data from 2021 run
analyzed and presented here!

2021

2022

2023


Towards 2021 unblinding

2021 ANALYSIS STATUS

Quantity ‘ MEG MEG 11 2021 (@ 3 x 107 p*/s)  MEG Il proposal

Oty 130 ps 78 ps x 1.6 84 ps
OF, /E, 1.7%/2.3% 1.8%/2.0% 1.0%/1.1%
Ox, 5.0 mm 2.5 mm x 2 2.4 mm
€y 63% 62% 69%
0L, 360 keV/c 89 keV x4 130 keV/c
09, 9.4 mrad 7.1 mrad x 1.3 5.3 mrad
O 8.7 mrad 4.1 mrad x 2.1 3.7 mrad
€e+ 30% 67% x2.2 65%
€TRG 97% 80% 99%

Results
Most resolutions are better by a factor 2 in MEG Il with respect with MEG — essential for background

rejection!
See pre-print of the MEG 1l detector paper at https://arxiv.org/abs/2310.11902
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https://arxiv.org/abs/2310.11902

MEG Il NORMALIZATION

BR(y — ey) = N, /N,
N, is measured with two methods:
» counting number of detected positrons from y — evv decay:

ey
N = Ne y Eey « ETRG eTRG

H = cevv evv evv
fg' e €TRG

» From sideband fits to the number of RMD decays

ey ey ey
N, €e €1RG “ €y
n= evvy evvy evvy
BR(evvy) €rre €

Two methods are compatible: N, = (2.64 + 0.12) x 102

Antoine Venturini (unipi, INFN) The MEG Il experiment
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Towards 2021 unblinding

SENSITIVITY ESTIMATE

Sensitivity = median of the distribution of 90% Upper Limit from 1000 Monte Carlo Toy experiments

=
‘o ——— 90% upper limit sensitivity
o
% 012 30 discovery at 90% power
& 1072}
3‘!
= -....MEG sensitivity (90% C.L.) ..
3 WEG limit (80% C.L) > 2021: 8.8 x 107" sensitivity: unblinding done
&b - September 1st, 2023
I u > With 2021 + 2022 data:
e 2023 (exp) best sensitivity to y — ey decay BR ~ 2 x 10713
E » Goal sensitivity 6 x 107* is in MEG II’s reach
= (~ 70 weeks of DAQ)

10014 | |
0 10 20 30 40 50 60 70 80
DAQ livetime [Weeks]
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Towards 2021 unblinding

2021 ANALYSIS RESULTS

No evidence for uy — e*y decay

BR(u — ey) < 7.5x 107" @90% CL (systematic effects ~ 5%)
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2021 ANALYSIS RESULTS

No evidence for uy — e*y decay
BR(u — ey) < 7.5x 107" @90% CL (systematic effects ~ 5%)
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CoMBINATION OF MEG AND MEG Il RESULTS

‘_<=- r T I
=] 12 -
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--=-- MEG II 2021
8
""" MEG 2009-2013

b b bbb b by b by

%107
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Branching ratio

New limit on BR(i — ey)

Combining MEG and MEG Il experimental results it is possible to extract more stringent limits:

BR(i — ey) < 3.1x 10 @90% CL

Antoine Venturini (unipi, INFN) The MEG Il experiment 10 November 2023, WIFAI

17/21



More Physics @MEG 11

PHYSICS BEYOND 1 — ey: X BOSON SEARCH
From ATOMKI 2016 paper (1504.01527)
o > Analysis of "Li(p, e*e™)®Be (Atomki
Collaboration, 2016) — evidence for a new
resonance compatible with an hypotetical new
particel X of mass ~ 17 Mev/c?

15.6 MeV

IPCC (relative unit)
17.6 MeV

16.6 MeV'

2

1

2.
2

myc
- myc

» Evidence for a similar structure also from
other experiments

» Many dedicated experiments to validate these

nﬁmﬂﬁm%o results: PADME, MEG Il and more
Physics data taking in 2023 @ MEG Il From H. Benmansour talk @ EPS2023

» 4 weeks of DAQ with
Cockroft-Wolton proton accelerator
E,;=1.080 MeV. 2 um LiPON target

ol T
g

Energy sum [MeV]

» 300k eTe” pairs tracked
» Blinded Likelihood Analysis to Esum sideband g

-
search for a resonance in angular o e 100 150

and energy distribution of e*e”
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https://arxiv.org/abs/1504.01527
https://arxiv.org/abs/1504.01527
From ATOMKI 2016 paper (1504.01527)

From H. Benmansour talk @ EPS2023


More Physics @MEG 11

PHYSICS BEYOND p — ey: ALP SEARCH

Axion-Like Particles
1 m? —
. Hg— —ag2 4 2ua
Lap = za#aa a-—a + }; Yrcytyy +he.
» ALP are pseudo Goldston bosons coming from spontaneous breaking of global simmetries:
predicted in many BSM theories, with very large parameter space

» Candidate to solve strong-CP problem, dark matter, explain flavor, etc...

» Can induce cLFV: search for ;i — ea, ;i — eay experimentally feasible
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http://dx.doi.org/10.1007/JHEP10(2022)029

More Physics @MEG 11

PHYSICS BEYOND p — ey: ALP SEARCH

Axion-Like Particles
1 m(zz EW —_
Lap = anaa”a - 7612 + Yyt +he.

» ALP are pseudo Goldston bosons coming from spontaneous breaking of global simmetries:
predicted in many BSM theories, with very large parameter space

» Candidate to solve strong-CP problem, dark matter, explain flavor, etc...

» Can induce cLFV: search for ;i — ea, ;i — eay experimentally feasible

u — eay search @ MEG Il

As proposed by D. Redigolo et al. (http://dx.doi.org/10.1007/JHEP10(2022)029), MEG II could
put new limits on the search for axion-like particles with masses < 10 MeV searching for u* — e*ay
signals inside its data
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http://dx.doi.org/10.1007/JHEP10(2022)029

More Physics @MEG 11

ALP seARCH @ MEG Il: FUTURE PROSPECTS

From E. G. Grandoni Master’s Thesis:
Studio di sensibilita del decadimento cLFV u - eay nell’esperimento MEG Il
Modified from http://dx.doi.org/10.1007/JHEP10(2022)029

@95% C.L.
1 x1o1ﬂ
5x10°
s
]
S
:i,_g 1x10° TWIST (11 — ea) :
5x10° 1 §
Crystal Box (1 —+ bay) MEG-RMD ()
S.\'l!‘)STA,,L. ‘ : \
%108 ; 3 ¥ I L1
90+ 0001 0010 0.100 1 10
m, [MeV]
» Full Monte Carlo studies confirmed that parameters explorable with ~ 1 week of
MEG Il experiment can be sensitive to dedicated data taking
mut — e*ay cLFV channel (E.G.Grandoni
Master’s Thesis) » Data at low beam intensity (1 x 10® u*/s)
» Good sensitivity with few weeks of data already available in MEG IlI: data analysis
taking @1 x 10° i*/s — new space of on-going
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THE FuTurRE OF MEG I

» MEG Il experiment started collecting data in 2021...more than 7 x 10'* muons
collected so far!

» With 2021 + 2022 data: sensitivity BR(z — ey) improved by a factor 2 — a new
measurement on this fundamental process

» MEG Il results with 2021 data are available at
https://arxiv.org/pdf/2310.12614.pdf

» Combination of 2021 data analysis’ results with MEG final results puts new limits
on BR(iz — ey) < 3.1x10

» MEG Il is likely to accomplish its project sensitivity goal of 6 x 107

» Experimental measures for other New Physics searches are being conducted @
MEG II:

» The analysis of the X17 data sample is in advanced status
» preliminary studies on p — eay demonstrate that with a dedicated data taking new
results are not far away!
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BEYOND THE STANDARD MODEL WITH CLFV

Many Standard Model puzzles are linked to the flavor and lepton sector: mass ordering, origin of the
flavor, dark matter, Grand Unification... In general, New Physics will always manifest itself (at some

level) in inducing cLFV processes.
Effective Field Theory

(9(5)
Lpsy = Lsym +C(5) + >, €% AT

» cLFV processes sensitive to O©) /A? operators
(dipole or 4-fermions)

» Probing very high energy scale for A in a very
pure way (no suppression from other
phenomena), complementary to other
searches at colliders

Antoine Venturini (unipi, INFN) The MEG Il experiment
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Back up

EXPERIMENTAL SEARCH FOR CLFV
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LiquiD XENON DETECTOR CALIBRATION

» Regular monitoring of PDE & Light Yield & Gain

» Energy scale determined with:

> y from nuclear processes (O(10 MeV)) using a dedicated C-W accelerator
» CEX reaction &~ p — n°n, ° —> yy (55 and 83 MeV)

Process Energy Purpose
Charge exchange 77 p — nr® 55, 83 MeV Energy scale
' —yy
C-W accelerator  "Li(p,y)®Be 14.8, 17.6 MeV Energy scale
1B(p,y)i2C 4.4,11.6,16.1 MeV
@ source 2 Am(a, y)®"Np 4.6 MeV PDE calibration
LED UV light Gain calibration
Cosmic rays u* 9(10%% MeV) L-Y Monitor
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Back up

LXE cALiBRATION: CEX

x p—nr’

~— » tune MEG Il beam line to

select 7~
nput/output
Cold trangmitter to the target

» p from a LH; target inserted at
the center of COBRA

Trigger on anti-parallel y using an auxiliary BGO
detector:

» 55 and 83 MeV lines for energy calibration

> time calibration from A,, measurement
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LlQUlD XENON DETECTOR: MAINTENANCE

PDE history all MPPC (after LY correction)

= 02 T T =
E iy Long term operation was successfully completed. : =
L PDE of 0.16 at the beg. sufficient for a year run -
iy with 5x107u/s, and 0.11 at the end. =
0.16 — T —
0.14— =
02— ]
0.1 -
008 = P : - -
= No indication of PDE decrease speeding up after =
0.06 = annealing (slowing down PDE decrease is indicated) —
= 1 i =
02/07/22 01/09/22 01/1122
time
350 —— Before annealing
300 L| average | 0L060 Aft li . . N
— Affter anncaling The degradation of SiPM’s PDE after beam

y u

irradiation has been observed.

L

1

An annual annealing procedure is carried on to

L’ll‘u\er. e = 0.154

recover the PDE. The annealing is done heating the

]
LB VAN

SiPM through Joule effect. The procedure has been

2 =
PRSI T TTOT [ TTT T TT T IT T [ TTTT 7T

succesfull in 2022.

=

M
0.05 0.1 015 0.2 0.25

Photon Detection Efficiency
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LiQuiD XENON DETECTOR: PERFORMANCES

20cm<w<385cm
a T

5600 — E w 005 : |
?xm 20,0455 E
W o 3 004 3
1200 O =172 £ 00 _ 0.035; =
10000 3 0.03- E
s00f g 00257 J( 1
b 002 -
wu_- B 0,015 h o +¥|A+|A+ %
do0p 3 0.01- E
2001 d 0.005 I
T 5 60 Y 5 10 is 20
Energy wlem]
Quantity Performance ‘ agree w MC
Position resolution [mm] 2.4 /
Energy resolution [%] (w<2cm/w>2cm) 2.0%/1.7% x (80% off)
Time resolution [ps] 65+ 6 /
Detection Efficiency [%] 64% ~ (5% off)
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THE PIXELATED TIMING COUNTER

» Highly segmented timing detector
(512 scintillating tiles)

» SiPM readout

» Improved e* timing resolution

100
10— — T T T ]
%2/ ndf 8.587/3 1
P single  92.62 +0.6224 | _|
& r const 0£3.032 |
Timing resolution £ 1
3 o ]
Timing resolution compatible with design project g I ]
o = ~90—100 ps ~ 40; ]
J VNhits F B
Lo

L T S S R (]
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CYLINDRICAL DRIFT CHAMBER

» Single volume ultra-light drift chamber

> mixture: 90:10 He : isobutane + 1.5%
isopropanol + 0.5% O,

> Highly segmented: 1728 anodes, < 4 x 4 mm?
drift cells

> Rejects e* with E+ < 45 MeV

Very stable operation conditions during 2021 and 2022 runs

- - - D

g_ + i i H ~N

2 o e ——— oor

T [ . -

E 4 i 0.06

< L
C 0.05
L 0.04
C 0.03
- 0.02
u 0.01
17-00h 17-02h 17-04h 17-86h 17-08h 17-10h 17-12h 17-14h 17-16h 0
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30000

foore ~ 60%
20000
Entrie 3557101
o { ndf 1615 /110
fract
meanl
sigmal
mean2 —0.1238 = 0.0088
10000} sgmaz 03136 = 00138
frac3 0.08682 = 0.00335
mean3 103
Hgma3 2158 <0047

CDCH: PERFORMANCES

Data
[ ocore ~ 93 keV

474 0.0

232 +0.041
T

© Comparison

1800+

1600
1400
1200

0 45 50

rqrad
mrad -

=
e[ i
iy

Calibrations & systemati

> lIterative alignment

cs search

» Magnetic field corrections

Antoine Venturini (unipi, INFN)

Quantity  Resolution ‘ agree with MC

De

e+

e+
z

€Eet

90 keV/c
6.8 mrad
7.1 mrad
1.85 mm

65%

4
~ (10% off)
~ (10% off)
v/
~ (10% off)
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CDCH: ALIGNMENT

Residui filo per filo (strato 1)

dhit = Back [HM]

60

<Hit R - Trk R [um] 1

<Hit R-Trk R>[um)]

Antoine Venturini (unipi, INFN)
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The MEG Il experiment

Method

> lterative alignment procedure to
minimize dyqck — dpi residuals using
tracks from p — evv decay v

» MillePede alignment with cosmic
tracks (ongoing)

Results
> dyyack — dpiy was 190 pm, now is 140
pm

» Improved angular and z resolutions

10 November 2023, WIFAI 21/21



CDCH: COBRA TUNING

015 — 15

2 0.1 = il .

20,05 T 005 - -

iy f -y B

I, 2 e L

-0.0002

“f 0.00175 s

ot MeV/deg + ot MeV/deg

0.3 i ’ 03 .
ot b g

o (deg) v ddegt

Data-driven tuning of CDCH position with respect to COBRA to correct for reconstruction asymmetries:
%shift] ~ [Vshigel = 100 pm, |zgpi | = 300 pm
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CDCH2

Lot of struggles with CDCH construction (wire breaking): a
second, improved, cylindrical drift chamber is being built and
may be installed in 2024

> Al(Ag) 40 pm cathode wires replaced
with Al 50 pm cathode wires

» soldering and glueing

> 10 layers instead of 9
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RESOLUTION ON fe+,

Calibration

Use on-time e* -y signal from p — evvy

RMD fitting with TC per-event error

—_ R . 110.7

Best fit is 68 o
E est fit is D e ps
2500 - :

Eve%ts /

E

Antoine Venturini (unipi, INFN)
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TRIGGER PERFORMANCES

S — Trigger logic
700 mn:‘:ﬁﬁlm o8 s
C man | zizens > EY > 42 MeV
6l S| Sid Dev 5 305eH |

] > |ATe,| = 7 — 12,5 ns (2021),
] 7-11 ns (2022)

» Direction match

“}}f‘: j The trigger performances

. : » Online energy resolution
P D L S x10° ~3—4%
o0 1300 2000 2500 3000 3500 4000
Trigger Energy (ADCu) » Overall trigger efficiency
. . . = 90%
Figure: Photon energy spectra reconstructed online during ) ;.
CEX calibration using 7° — yy > Trigger rate @3 x 10" u"/s = 20
Hz
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Resolution [ps]
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PTC: UPGRADE

50 mm
E & old3x3
= B new 4x4, counter 1
:_ . ° A new 4x4, counter 2
= . d
E .
E
- "
= (] ] A ¥
E [
— Y =

» aging effects on pTC tiles

» Replace most damaged scintillator tiles and SiPM

» New 4 x 4mm? SiPM for improved resolution

Antoine Venturini (unipi, INFN)

The MEG Il experiment

Over\.lollage / SiPM [V]
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PTC CALIBRATION

10 Time offset diff
X

difT (s)
-

0.8
0.6
04
0.2

-0.2
04
0.6
-0.8

Lt ab il

T I 1

> Laser calibration of tiles timing in each module

» global calibration using e* time of flight from y — evv decay
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COBRA MAGNET

COnstant Bending RAdius superconductive magnet u*
generates a non solenoidal gradient field with - et
IBlmax = 1.26 T.

Two different maps for B field in tha analysis
software: one based on a survey, one based on
Maxwell equations. The agreement is at the per
mille level

|z] < 50cm

-8.01 -0.008 -0.006 -0.004 -O0.f 4 0.006 0.008 0.01

. .00
(Bz(meas)-Bl(calc))lEz(calc)
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TARGET MONITORING

Use cameras for constant monitoring of target position and deformations: this was the largest
systematic error in MEG

Method’s precision

0, =50 pm, oy = 0y = 10 pm
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TARGET AND CDCH - LXE ALIGNMENT

Reconstructed track distribution tand:E dependence of target y estimate
E T \ T E Elendf Tt s T T T T T ‘E
> : 0.14 w5 00818 !
= F ]
% 012 7]’“ 0.06242 £ 0.00489 .
£ [t 0.03033 + 0.00765 ]
Z oaf a
800 f 1
600 e 1
400 0.'\=u: # l T ]
E| =) 0.04 i 1
5 010 0s 0 5 10 15 o 0o.5 0 0.5 1
z, [em] 0 '”“41
" 0z
€ sl Entries 3481
8 E Mean 00.08793
[S2N Std Dev 4.047
5 Prob 0.3703
F Constant 456+1.0 . .
F M 00.1014  0.0800 -
# Mean 001014 £ 0.0000 » Cosmic rays event for CDCH - LXe alignment
d ) » Dedicated cosmic reconstruction
E %,\ » Az=-1.0+£0.8 mm
T ﬁd'ﬂ‘
1-3

1
Zixe ~ Zepen €M)
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SYSTEMATICS IN THE ANALYSIS

4, P 8,, PDF

E ; : HE
0.02 0.04 -0.04 -0.02 0 0.02 0.04
®, , [rad] 6,, [rad]

Larger systematics (accounting for 5% loss in sensitivity) are:
» Target and CDCH - LXe misalignment
» Photon energy scale
» Normalization
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X17 seARCH: CW

T F
i
3 s LXe calibration
a
& 45 -
-
E X17 search
s with MEG-1I
aF-
25(=
E 1 1 1 1 1 1 1 1 1
0.2 04 06 08 1 12 14 16 18
—> E_lab [MeV]

From H. Benmansour talk at EPS2023
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X17 SEARCH: TARGET

Li target 'Mechanical and heat dissipati

at COBRA center simulations carried out
45° slant angle

Target arm
Cu for heat dissipation

Carbon fiber vacuum chamber
Thickness: 400 um, Diameter: 98 mm
Length: 226 mm

(*) Lithium phosphorus oxynitride (LizxPOa+Nxv)

From H. Benmansour talk at EPS2023

The MEG Il experiment

Antoine Venturini (unipi, INFN)



X17 SEARCH: AUXILIARY DETECTORS
From H. Benmansour talk at EPS2023

* Two additional gamma detectors
—=¥ Stability monitoring ~ —p Signal normalisation —4 Daily monitoring

Bismuth Germanate (BGO) crystal matrix (4x4)

P ——

Lanthanum Bromide (LaBr3) crystal

e i@%f%fﬁif;ﬁ? Bge o Ay

i

20
2/5/23000 2713000 29723000  Y11/230:00  2/137230:00  2/15/23000  217230:00  2/19/23000  2/21/23000  2/23/230:00

Date and time
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X17 SEARCH: ete™ TRACKING

Y[cm]].o}l I.{ Y[cm]lﬂ:—" . I—:
- é I — ’ - - .
o . N p- at target 3 E
st 1 e e-hit
2 ] e e:hit -5t ]
-10 = F ]
_1sE = : target ~100 E
-0F : -15} e 3
o . - 3 .;_ ‘o -
=25 20 — 1“ 0 l'o S — w _2¢7 : . I : I ‘ I.I.L : I I : : ‘ .
X [em] 10 20 o

From H. Benmansour talk at EPS2023
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X17 SEARCH: ANGULAR RECONSTRUCTION

2023 signal estimate

1600 4 —=—- Background
= Fit

1400 ¢ ToyMC

1200 A

1000 1
800 1
600 1

400 1

200
Signal resolution 6°

0 T T T T
80 100 120 140 160 180

Angular Opening [°]

From H. Benmansour talk at EPS2023
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