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MEGII EXPERIMENT

The MEGII (Mu to Electron Gamma) experiment located at the Paul Scherrer Institute (PSI) searches for
the lepton flavor-violating decay:
P g y ( Hoey )

In MEGII experiment:
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MEG results + first results of MEGIl: most stringent upper limit on the decay branching ratio:
B(ut— ety) < 3.1 - 10713 (90% confidence level)

Goal sensitivity of 6 - 1071* by taking data until the end of 2026
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PHOTON RECONSTRUCTION IN EXPERIMENTS
AT THE INTENSITY FRONTIER

To improve MEGII sensitivity, more intense muon beams could be exploited
* at PSl and elsewhere there are programs to develop beams with rates up to 10°u*/s

— novel detector technologies are needed to sustain =
higher rates of events I A
H* beam
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Regarding the photon reconstruction, two possibilities:

active'targets

* calorimetric approach (used in MEGII) %

(- pair conversion approach )

— PAIR CONVERSION APPROACH  —

- in a thin dense layer: y > e*e”

e e - e‘te™ tracked to reconstruct the photon’s energy
‘ and direction

Tracking layer Pair conversion: low efficiency — multiple conversion layers
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TIME PROJECTION CHAMBER AS e*e™ TRACKER

A compact, light detector is needed to track the e*e™ pairs — cylindrical Time Projection Chamber (TPC)

Conventional longitudinal drift leads to bad resolution because of the long drift of the electrons
— innovative radial cylindrical TPC (radial electric field)

— readout system in the outer side of the TPC:

v

- compact readout using stereo strips

X-COORDINATE

- required spatial resolution of ~ 500pm | —

Y-COORDINATE

TPC with drift length ~ 10cm
+ 2D strip readout
==p NEW APPROACH

conventional TPC radial TPC
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A TPC PROTOTYPE

A TPC demonstrator was characterized in synergy cathode e
with the n_TOF collaboration: / plane
e drift gap = 3cm
. drift gap I ET 40cm
e gaseous mixture = Ar:CO2 (70:30) 3em strips
° .y~ capacitive — planes
Varift 6.5cm/us sharing stage 48em
* multiplication stage: uRWELLs
* 2 readout planes of orthogonal strips S REE P '
with |.2mm pitch ] e
- 384 strips in the horizontal direction : Polyimide —
- 320 strips in the vertical direction eaistis R o}
z 384 strips —
* readout electronics: 6 APV25 chips, each A ""°;:':9—’ - It
. trips/Pads — « l I l N
with 128 channels :

HRWells working principle

320 strips
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TEST BEAM @ ATOMKI LAB (DEBRECEN)
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CONCLUSIONS

Development of new technologies to be used in
future experiments at high rate:

* photon reconstruction through pair conversion
approach

— need for a compact, light e*e™ tracker

" new approach: 2D-strip readout of a TPC
with 3cm (= O(10cm)) drift length
= characterization of a detector prototype

— detector’s performances spoiled by manufactory
defects but promising results

9 MTA Atomkt

" improvements in data analysis and detector design

) ATOMKI laboratory
to achieve better results

= tests of improved prototypes in program
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