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12 ୈ 3ষ MEG II࣮ݧ

μ+
γ

e+
180�

ਤ 3.1 µ → eγ ่յࣄ৅ͷಛ௃

ΑΔΠϕϯτಉఆޮ཰Λද͢ɻ

3.1.2 എࣄܠ৅

MEG II࣮ݧͰͷഎࣄܠ৅ʹ͸ൃۮతഎࣄܠ৅͓Αͼɺ෺ཧతഎࣄܠ৅ͷೋछྨ͕͋Δɻຊम࢜࿦จͷओ୊͸ɺۮ
ൃతഎࣄܠ৅ͷ཈੍Λ໨తͱͨ͠ڀݚͰ͋ΔͨΊ*3ɺલऀʹ͍ͭͯৄ͘͠঺հ͢Δɻ

৅ࣄܠతഎൃۮ˙ ओཁͳόοΫάϥ΢ϯυΠϕϯτ͸ਤ 3.2(a)ͷΑ͏ͳഎܠཅిࢠͱഎܠΨϯϚઢʹΑΔൃۮత
ͳίΠϯγσϯεʹΑΔ΋ͷͰ͋Δɻഎܠཅిࢠ͸ µཻࢠͷMichel่յ (µ → eνeν̄µ)ʹ༝དྷ͢ΔɻഎܠΨϯϚઢ
ʹ͍ͭͯ͸ɺҎԼͷ 2ͭͷൃੜ͕͋ݯΔɻ

• ཅిݕ͕ࢠग़ث಺෦Λඈߦதʹݕग़ثΛߏ੒͢Δ෺࣭தͷిࢠͱରফ໓Λ͜͢͜ىͱʹΑͬͯΨϯϚઢ͕ൃ
ੜ͢Δࣄ৅ (AIF: Annihilation In Flight)

• ਤ 3.2(b) ʹࣔ͢Α͏ͳϛϡʔཻࢠͷ᫔่ࣹյ (µ → eνeν̄µγ) ʹΑͬͯΨϯϚઢ͕ൃੜ͢Δࣄ৅ (RMD:
Radiative Muon Decay)
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γ

(a) ৅ͷಛ௃ࣄܠతഎൃۮ

μ+

γ

e+�

�
(b) RMDΠϕϯτͷਤ

ਤ 3.2 MEG II࣮ݧͷഎࣄܠ৅ʹؔ࿈͢ΔΠϕϯτͷਤ
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ୈ 4ষ

্ྲྀଆഎࣄܠ৅ಉఆ༻ݕग़ثͷ։ൃ՝୊

͜ͷষͰ͸ɺ্ྲྀଆഎࣄܠ৅ಉఆ༻ݕग़ثʹ͍ͭͯड़΂Δɻ͸͡Ίʹɺ͢Ͱʹ։ൃࡁΈͷԼྲྀଆͷݕग़ثʹ͍ͭ

ͯಛ௃Λड़΂Δɻ࣍ʹ্ྲྀଆʹ͍ͭͯɺԼྲྀଆͱͷ৚݅ͷҧ͍Λ঺հ͠ɺ্ྲྀଆ΁ͷཁੑٻೳΛ·ͱΊɺ։ൃ՝୊

Λࣔ͢ɻ

4.1 ᫔่ࣹյಉఆ༻ݕग़ثͷશମ૾

᫔่ࣹյࣄ৅༝དྷͷΨϯϚઢ͕৴߸ΤωϧΪʔྖҬʹೖΔ৔߹ʹ͸ɺͦΕʹ൐͏ཅిࢠͷΤωϧΪʔ͸େ൒͕

1 MeV∼5 MeVͱ௿͍஋ͱͳΔɻ3ষͰड़΂ͨΑ͏ʹɺݕग़ثपΓʹ͸࣓৔͕͔͔ΔͨΊɺ͜ͷΑ͏ͳ௿͍Τωϧ
Ϊʔͷཅిࢠ͸ਤ 4.1 ͷ੺ઢͰࣔ͢Α͏ʹඈ͢ߦΔɻͦͷͨΊɺݕग़ث΋ਤͷΑ͏ʹϏʔϜ࣠ΛऔΓғΉΑ͏ͳҐ
ஔʹઃஔ͞ΕΔɻ

Chapter 3

Radiative Decay Counter

The Radiative Decay Counter (RDC) is the new detector in the MEG II experiment which
is able to improve the sensitivity by identifying significant part of the background photons from
RMD. In this chapter, the detail of the RDC is described.

3.1 Principle of background identification

The concept of the RDC is illustrated in Figure 3.1. As previously mentioned, a positron
emitted from the target follows a trajectory along the gradient magnetic field, which is produced
by the COBRA magnet. When a high energy photon is emitted from RMD, a low momen-
tum positron of typically 2-5 MeV is also emitted. This positron does not enter the positron
spectrometer but it is swept away along the beam axis. The bending radius of these positrons
are smaller than 6 cm when the energy of the gamma-ray is greater than 48 MeV. Therefore,
the background photons from RMD can be identified by detecting the time-coincident low mo-
mentum positrons on the beam axis. The detectors can be installed at both upstream and
downstream of the muon stopping target. Figure 3.2 shows the expected hit timing di↵erence
of the RDC and the photon detector. The timing peak in the red line is corresponding to the
RMD events. The spread of the 6 ns (FWHM) mainly comes from the fluctuation of the time-
of-flight of positrons. According to the simulation result, 41% of total background photons can
be identified by installing two RDC detectors and thus the sensitivity is improved by 22%.

Figure 3.1: Schematic view of MEG II detectors
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ਤ 4.1 ᫔่ࣹյಉఆ༻ݕग़ث [15]ɻࠨӈʹࣔͨ͠ 2ՕॴͰ᫔่ࣹյʹ൐ͬͯൃੜ͢Δ௿ΤωϧΪʔཅిࢠΛݕग़͢Δɻ

4.2 Լྲྀଆͷݕग़ث

ͷ෼෍͸ਤؒ࣌ग़ݕͷΤωϧΪʔͱࢠग़͞ΕΔཅిݕͰثग़ݕ༺৅ͷ৔߹ʹɺ᫔่ࣹյಉఆࣄܠతഎൃۮ 4.2 ͷ
੺ઢͷΑ͏ʹͳΔɻΨϯϚઢͱཅిࢠͷࠩؒ࣌ʹ͍ͭͯ͸ཅిݕ͕ࢠग़ثʹ౸ୡ͢Δ·Ͱͷඈ͕͋ؒ࣌ߦΔͨΊɺ

ਤ 4.2(a)ͷΑ͏ʹͳΔɻΤωϧΪʔ෼෍ʹ͍ͭͯ΋ɺઌड़ͷΑ͏ʹ᫔่ࣹյࣄ৅༝དྷͷཅి͕ࢠ௿ΤωϧΪʔͰ͋
Δͱ͍͏ಛ௃͕ݱΕ͍ͯΔɻͦ͜ͰɺԼྲྀଆͷݕग़ثͰ͸ɺ᫔่ࣹյʹ൐͏ཅిࢠͷΤωϧΪʔͱݕग़ؒ࣌Λଌఆ

͢Δɻཅిࢠͷݕग़ؒ࣌ʹ͍ͭͯ͸ɺϓϥενοΫγϯνϨʔλΛ༻͍ͯɺΤωϧΪʔʹ͍ͭͯ͸ LYSO݁থΛ༻
͍ͯଌఆ͢Δ (ਤ 4.3)ɻ͜ͷݕग़ثͷಋೖʹΑΓMEG II࣮ݧͰͷ୳ײࡧ౓͸ 15%վળ͢Δɻ
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