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MEG Il apparatus

Liguid xenon calorimeter
(LXe)
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Liquid xenon (LXe) calorimeter
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MEG || DAQ and analysis status so far
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Energy reconstruction flowchart in LXe calorimeter

Raw Waveform PM : 2359

—1002— -------------------- s """"""""" DRS waveform
e (14 GSPS)
l Waveform analysis
Charge
l Conversion
Number of impinging
scintillation photons N,
Position X,

Distribution of number of Impinging scintillation photons

29999.99

7084.74

R
'- ceee
++4 1233
.
1
e )
TRy

@
@
&
&
&
P
&
D
B
B
fd
L
@
@
@
@
&
&
&
&
&
by
®
B

]
L 2 3 3 B N N 3 3 N

A A 3 3 3 2 3 A 33NN
3 3 3 3 3 N 3 N 3 3 N

A =3

N 3 2 3 3 N 2 3 3 3 N AN N

e
ﬂ‘{;ﬁ
e
29
®®
e
e
®®
e
® e
20
29
®®
®®
e
e
e
® o
® o
L R
0
® e
® o
®®

<+— Multi-y elimination

/Concept: summing up all impinging scintillation photons & converting it\
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Necessarity of multi-photon elimination

Background photon sources
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Multi-photon elimination algorithms

Peak search in spatial distribution
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Pileup analysis: Summed waveform analysis

e Concept: Pulse unfolding with summed waveform template fit

....................................................................................................................................

\/ wmppC $ummed

-1400 =

Amplitude (a.u.)

Z200F
400
600 E
_800
1000 E
1200
1400 E
~1600 E
_1800 E

EDetectseed pulses
(= Calculate initial fit :
Eparameters) ’
- Number of pulses

e Amplitude

o Time

e Baseline

Amplitude (a.u.)

----------------------------------------------------

Waveform sum
Main pulse

x107

—x107°

Only main pulse reconstructed

Kensuk

e Yamamoto

20th International Conference on Calorimetry in Particle Physics

23 May 2024



10

Seed pulse detection in multi-photon events

FADC waveform with wider time window

Differential waveform sensitive to multiple peaks detecting pulse before DRS one
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Preliminary multi-photon analysis performance

e Number of background photons in analysis region reduced by 34%

e Signal efficiency: 95% due to detection of fake peak in spatial distribution
e Basedonsignaly MC sample
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Energy scale calibration datasets

55 MeV y from I vy

BGO

E, = Sx U(x,) X T(t) X|N.

17.6 MeV y from 'Li(p, y)°Be
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Energy scale history calibration datasets
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Energy scale history calibration
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Energy resolution

Energy response to 55 MeV photonin 2021
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Conclusion & prospects

e MEG Il liguid xenon calorimeter reconstructs photon energy precisely to
distinguish signal and background

e Multi-photon elimination needed to reconstruct a single photon
e Preliminary multi-y analysis performance: Photon background reduction of 34%

e Energy resolution of 1.8% (2.0%) achieved for W, > 2cm (< 2cm)in 2021 dataset

e Prospectsfor 2022 photon data reconstruction
e Careful calibration to be done for calorimeter energy scale

e Multi-y analysis performance to be evaluatec
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Photosensor calibration

Integration Window : 100 ns
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Background photon characteristics
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Template summed waveform

XECSumWFTemplate_0. Type: SiPM.
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