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2New  Experiment with HIMBμ → eγ
•High-Intensity Muon Beam (HIMB) 

•    ⇒    

•To be implemented in 2027-2028 

•New  experiment with HIMB? 

•How to Reach  Sensitivity? 

•Difficult with the MEG concept 

•Need a totally different approach

𝒪(108) μ+/sec 𝓞(1010) μ+/sec

μ → eγ
𝓞(10−15)
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Figure 3 A schematic of the MEG II experiment

inside are replaced by new ones. Positron tracks are meas-
ured by a newly designed single-volume cylindrical drift
chamber (CDCH) able to sustain the required high rate. The
resolution for the e+ momentum vector is improved with
more hits per track by the high density of drift cells (see
Sect. 4). The positron time is measured with improved ac-
curacy by a new pixelated timing counter (pTC) based on
scintillator tiles read out by SiPMs (see Sect. 5). The new
design of the spectrometer increases the signal acceptance
by more than a factor 2 due to the reduction of inactive ma-
terials between CDCH and pTC.

The photon energy, interaction point position and time
are measured by an upgraded LXe photon detector. The
energy and position resolutions are improved with a more
uniform collection of scintillation light achieved by re-
placing the PMTs on the photon entrance face with new
vacuum-ultraviolet (VUV) sensitive 12 ⇥ 12 mm2 SiPMs
(see Sect. 6).

A novel device for an active background suppression
is newly introduced: the Radiative Decay Counter (RDC)
which employs plastic scintillators for timing and scintil-
lating crystals for energy measurement in order to identify
low-momentum e+ associated to high-energy RMD photons
(see Sect. 7).

The trigger and data-acquisition system (TDAQ) is also
upgraded to meet the stringent requirements of an increased

number of read-out channels and to cope with the required
bandwidth by integrating the various functions of analogue
signal processing, biasing for SiPMs, high-speed waveform
digitisation, and trigger capability into one condensed unit
(see Sect. 8).

In rare decay searches the capability of improving the
experimental sensitivity depends on the use of intense beams
and high performance detectors, accurately calibrated and
monitored. This is the only way to ensure that the beam char-
acteristics and the detector performances are reached and
maintained over the experiment lifetime. To that purpose
several complementary approaches have been developed
with some of the methods requiring dedicated beams and/or
auxiliary detectors. Many of them have been introduced and
commissioned in MEG and will be inherited by MEG II with
some modifications to match the upgrade. In addition new
methods are introduced to meet the increased complexity of
the new experiment.

Finally, the sensitivity of MEG II with a running time of
three years is estimated in Sect. 9.

？
MEG

MEG II

MEG:  
Experimental setup and result

• The MEG experiment aims to search for μ+ → e+ γ with a sensitivity of ~10-13  (previous 
upper limit BR(μ+ → e+ γ) ≤ 1.2 x 10-11 @90 C.L. by MEGA experiment) 

• Five observables (Eg, Ee, teg, ϑeg, ϕeg) to characterize μ→ eγ events
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A. Baldini et al. (MEG Collaboration), 
Eur. Phys. J. C73 (2013) 2365

B(µ+ ! e+�) < 4.2⇥ 10�13

Full data sample: 2009-2013 
Best fitted branching ratio at 90% C.L.:

A. Baldini et al. (MEG Collaboration), 
Eur. Phys. J. C76 (2016) no. 8, 434 
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•Set up to follow-up the discussions in HIMB Physics Case Workshop (April 2021) and the write-up (https://doi.org/10.48550/

arXiv.2111.05788)  and to devise more solid experimental concepts for future  search 

•Open discussions on designs and technologies for future experiments. Not limited to a specific design 

•Mostly from MEG II and Mu3e. Always welcoming new participants. 

•Meetings held a few times a year 

•Ongoing activities 
•Photon 

•Conversion spectrometer 

•Scintillator + gaseous tracker (W. Ootani, F. Renga) 

•Silicon (A. Schöning) 

•Calorimeter (A. Papa) 

•Positron 

•Gaseous detector (F. Renga) 

•Silicon (A. Schöning) 

•Simulation framework

μ → eγ

Study Group for Future  Search Experimentμ → eγ

https://doi.org/10.48550/arXiv.2111.05788
https://doi.org/10.48550/arXiv.2111.05788
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•Experimental design based on photon pair spectrometer 
•Photon spectrometer with active converter → higher resolutions (energy, timing, position), angle measurement 

•Positron spectrometer based on Si detector (a la Mu3e) → high rate capability, concurrent search for  

•Separate active targets → higher vertex resolution, further BG suppression 

•Significantly improved acceptance, especially for zenith-angle → angular distribution measurement after discovery

μ → eee

Experimental Design under Consideration
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• It was proposed to produce a Letter of Intent for a future  
experiment, to be submitted to PSI at one of the next BVR meetings


• Some discussions by mail indicate that BVR 2025 is too early

- not enough time, given the commitments of people in the ongoing experiments


• BVR 2026 could be fine


• What about an intermediate document to be produced by the 
beginning of 2025?

- I have to produce something like this, in any case, for a European project on 

muon physics (aMUSE)


- It would motivate us not to postpone these activities excessively


- Document on arXiv? Conference contribution? Regular paper?


• Please subscribe to our mailing list

https://lists.infn.it/sympa/info/future-meg

μ → eγ

Inputs for discussion
Francesco’s slide @Jan.19, 2024
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•We should be well-represented in the upcoming strategy discussions 

•European Strategy Update 

•Document for future  experiments to be submitted? 

•Submission deadline: end of March 2025 

•To be discussed by Francesco 

•Strategy update in Japan 
•Committee for Future Planning in Japan (CFP) leads the community discussion to update the strategy for future 

projects in particle physics 

•Plan to submit a Letter of Interest (LOI) for future  experiment 

•Submission deadline: end of Feb. 2025 

•Connection to ECFA-DRD/CPAD-RDC 
•Possible synergies in detector R&D

μ → eγ

μ → eγ

Upcoming Strategy Discussions
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7Today’s Agenda

See also Mini-workshop at PSI (Monday and Tuesday this week)

https://conference-indico.kek.jp/event/268/

