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Ââåäåíèå

Ïðîöåññû íàðóøåíèå ëåïòîííîãî àðîìàòà ýêñïåðèìåíòàëüíî îòêðûòû

â îñöèëëÿöèÿõ íåéòðèíî. Ïðîáëåìà äåôåöèòà ñîëíå÷íûõ íåéòðèíî.

Ðåøåíà â òåîðèè ñ ïîìîùüþ ìåõàíèçìà îñöèëëÿöèé êîíåö 70 ñåðåäèíà

80 ãîäîâ.

Ïåðåñ÷åò èç äàííûõ ïî ïàðàìåòðàì îñöèëëÿöèé äàåò èñ÷åçàþùå ìàëîå
çíà÷åíèå äëÿ ïðîöåññîâ íàðóùåíèå ëåïòîííîãî ÷èñëà ñ ó÷àñòèåì

çàðÿæåííûõ ëåïòîíîâ. Bτ→lγ = 3α
32π |

∑
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Bτ→µγ = 10∼−54,Bτ→eγ = 10∼−57 W. J. Marciano, T. Mori, and J. M.
Roney, Rev. of Nu cl. And Part. Science 58 (2008) p.315
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Ââåäåíèå

Ðàçëè÷íûå ðàñøèðåíèÿ ñòàíäàðòíîé ìîäåëè äàþò çíà÷åíèÿ äëÿ

âåðîÿòíîñòåé ðàñïàäîâ äî óðîâíÿ 10−7 − 10−8.

SUSY Higgs-mediation R-parity vailotion

Â ÷àñòíîñòè äëÿ ðàñïàäîâ τ → µγ, ïîñëå èíòåãðèðîâàíèÿ â ïåòëå

ïîëó÷àåòñÿ ñëåäóþùèé ýôôåêòèâíûé ëàãðàíæèàí.

L = −4GF√
2

(mτARτRσ
αβµLFαβ + mτALτLσ

αβµRFαβ + h.c .)

dB
d cos θ = B

2 {1 + A(τ → µγ)P cos θ}
A(τ → µγ) = |AL|2−|AR |2

|AL|2+|AR |2
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Ââåäåíèå

Ïîèñê LFV â çàðÿæåííîì ñåêòîðå âåäåòñÿ äëÿ áåçíåéíòðèííûõ

ðàñïàäîâ. Ýòî î÷åíü ðåäêèå ïðîöåññû, äëÿ êîòîðûõ ðåãèñòðàöèÿ

íåéòðèíî íå âîçìîæíà. Ìîæíî âûäåëèòü ñëåäóþùèå õàðàêòåðíûå

ñèãíàòóðû (ñ òî÷êè çðåíèÿ ýêñïåðèìåíòà): l → l ′γ, l → 3l ′,
τ → lh0,τ → lh+h−,τ → h+ll
Äëÿ âûäåëåíèÿ òàêèõ ñîáûòèé îáû÷íî èñïîëüçóþòñÿ ñëåäóþùèå

èíâàðèàòíûå ïåðåìåííûå ∆E ,Msig , è ìàññà îòäà÷è.
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Ïðåäûäóùèå ýêñïåðèìåíòû ïî ïîèñêó LFV â ðàñïàäàõ τ

Ïîëíîñòüþ çàâåðøåííûå CLEO.

Îêîí÷åí íàáîð äàííûõ Belle, BaBar.

Â ïðîöåññå LHCb.
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Ïðåäûäóùèå ýêñïåðèìåíòû ïî ïîèñêó LFV â ðàñïàäàõ τ

Â ýêñïåðèìåíòàõ Belle è BaBar äëÿ ïðîöåññîâ τ → lγ ñòàë âèäåí ôîí,

êîòîðûé ïîëíîñòüþ óñòðàíèòü íå óäàþòñÿ. B ∝ 1√
L
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LFV â ýêñïåðèìåíòàõ íà ÑóïåðB ôàáðèêàõ è Belle-II

Ôîí îò ïðîöåññîâ

e+e− → τ−τ+γ → τ−νν̄µ+γ
îãðàíè÷èâàåò

÷óâñòâèòåëüíîñòü äëÿ τ → µγ.
Åñòü íåñêîëüêî ðàáîò ïî

èçó÷åíèå ÷óâñòâèòåëüíîñòè ê

ýòîìó ïðîöåññó íà Ñóïåð Â

ôàáðèêàõ.

SuperB Progress Reports

Physics. SuperB Collaboration.

arXiv:1008.1541

Bτ→µγ < 2.4× 10−9@75ab−1,

260 ñîáûòèé ôîíà.

Physics at Super B Factory

arXiv:1002.5012
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LFV â ýêñïåðèìåíòàõ íà ÑóïåðB ôàáðèêàõ è Belle-II

Âûáîð ñòðàòåãèè ïîèñêà îáåñïå÷èâàþùåé ìàñêèìàëüíóþ

÷óâñòâèòåëüíîñòü. Èòîãîâàÿ ýôôåêòèâíîñòü ïîðÿäêà 5%.
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Ñ×ÒÔ è ïîèñê LFV â ðàñïàäàõ τ

Ïðè íàáîðå äàííûõ âáëèçè ïîðîãà (äëÿ âñåõ ýíåðãèé Ñ×ÒÔ),

ïðîáëåìû ñ ôîíîì îò ISR ïðîöåññîâ íåò! Ìû ðàññìîòðèâàëè â

êà÷åñòâå îñíîâíîãî èñòî÷íèêà ôîíà ðàñïàäû ïàð τ+τ−.
Äëÿ ýòèõ ïðîöåññîâ ìîæíî âûäåëèòü äâà îñíîâíûõ ìåõàíèçìà:

1 Êîìáèíàòîðíûé τ+τ− → µνν̄ + nππ0ν

2 Ïðÿìîé τ− → π−π0ν

Îïòèìèçàöèÿ äåòåêòîðà ïîä ïîèñê ðàñïàäà τ → µγ ÿâëÿåòñÿ ðàçóìíîé

ñòðàòåãèåé. Äëÿ óâåëè÷åíèÿ ÷óâñòâèòåëüíîñòè ê ýòîìó ïðîöåññó íóæåí

õîðîøèé êàëîðèìåòð.

1 Ýíåðãèòè÷åñêîå ðàçðåøåíèå

2 Âûñîêàÿ ýôôåêòèâíîñòü ðåêîñòðóêöèè π0

3 Õîðîøåå âðåìåííîå ðàçðåøåíèå

À òàêæå ñïåöèàëüíàÿ ñèñòåìà èäåíòèôèêàöèè äëÿ ðàçäåëåíèÿ π±/µ±

â øèðîêîì äèàïàçîíå èìïóëüñîâ.
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Ñ×ÒÔ è ïîèñê LFV â ðàñïàäàõ τ

Äåòàëè ìîäåëèðîâàíèÿ äëÿ ïîèñêà τ → µγ

1 Ýíåðãèòè÷åñêîå ðàçðåøåíèå 1.5% ,2.5 %

2 Àêöåïòàíñ

3 Èìïóëüñíîå ðàçðåøåíèå

4 Ïîðîã ðåãèñòðàöèè ôîòîíà 20 MeV

A.V. Bobrov, A. E. Bondar Nucl. Phys. B (Proc. Suppl.) 225-227 (2012)

195-197

Nuclear Physics B (Proceedings Supplements), Volume 253, p. 199-201

(2014)
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Ñ×ÒÔ è ïîèñê LFV â ðàñïàäàõ τ

Óäàëîñü íàéòè ïåðåìåííûå â êîòîðûõ ïîäàâëåíèå ôîíà óëó÷øèëîñü â

ðàçû. J. H. K�uhn, Phys, Lett. B 313 (1993) 458. Èç çàêîíîâ ñîõðàíåíèÿ

ìîæíî âû÷èñëèòü ïàðàìåòðû ñèãíàëüíîãî ôîòîíà ïî òàãèðóþùåé

ñèñòåìå è ñèãíàëüíîìó ìþîíó. Îòêëîíåíèå íàïðàâëåíèÿ ñèãíàëüíîãî

ôîòîíà íå ñîäåðæèò ýíåðãèè ôîòîíà. Â ýòèõ ïåðåìåííûõ ïåðåñå÷åíèå

ñèãíàëüíûõ è ôîíîâûõ ïðîöåññîâ çíà÷èòåëüíî óìåíüøàåòñÿ.
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Ñ×ÒÔ è ïîèñê LFV â ðàñïàäàõ τ

Íà îñíîâå ýòîãî ìîäåëèðîâàíèÿ ïîëó÷èëàñü ñëåäóþùàÿ

÷óâñòâèòåëüíîñòü ê ðàñïàäó. (10 ab−1 π/µ ðàçäåëåèíå 10).

Ýôôåêòèâíîñòü ê ñèãíàëó îêîëî 50 %.

ðàçðåøåíèå B Nbg

1.5% 1.5× 10−10 11.5

2.5% 2.5× 10−10 45

Ñåé÷àñ äîñòóïíû äðóãèå ðàáîòó ïî äàííîé òåìàòèêå. Îäíà èç íèõ äàåò

ñëåäóþùèé âåðõíèé ïðåäåë 1.8× 10−9 íà 5 ab−1.

Searching for τ → µγ lepton-�avior-vaiolation decay at super charm-tau

facrory Zhou Hao, Zhang Ren-You, Han Liang, Ma Wen-Gan, Guo Lei,

Chen Chong

arXiv:1602.01181

Yu-Bo Li, Cheng-Ping Shen, and Chang-Zheng Yuan, Sci. B ull. 61 , 307

(2016).
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Çàêëþ÷åíèå

1 Âñå LFV ïðîöåññû, êîòîðûå äîñòóïíû äëÿ èçó÷åíèÿ íà Ñ×ÒÔ,

ìîãóò áûòü èçó÷åíû íà Belle-II

2 Áîëåå âûñîêàÿ ýôôåêòèâíîñòü ðåãèñòðàöèè íà Ñ×ÒÔ, ÷àñòè÷íî

èëè ïîëíîñòüþ ìîæåò êîìïåíñèðîâàòü ÷óòü ìåíüøóþ ñòàòèñòèêó

ðîæäåííûõ ïàð τ+τ− (2.2/4.6× 1010) ïî ñðàâíåíèþ ñ

ýêñïåðèìåíòîì Belle-II, äëÿ ïîèñêà ðåäêèõ ïðîöåññîâ, â ÷àñòíîñòè

LFV

3 Ôîíîâàÿ ñèòóàöèÿ â öåëîì íà Ñ×ÒÔ áóäåò ëó÷øå ÷åì íà Belle-II,

÷òî óâåëè÷èâàåò ÷óâñòâèòåëüíîñòü

4 Íåîáõîäèìà êà÷åñòâåííàÿ ñèñòåìà èäåíòèôèêàöèè π/µ

1 Áîëåå ñëîæíîå ìîäåëèðîâàíèå ñ ó÷åòîì äðóãèõ èñòî÷íèêîâ ôîíà
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Ïðèëîæåíèå

P = p1 + k1 + p2 + q2

CosΘ̂ =
Pp1(P2/2− Pp1)− P2(m2

τ −m2
1)/2√

{Pp1}2 −m2
1P2(P2/2− Pp1)

CosΘ =
−k1p1 + k1PPp1/P2√

({Pp1}2/P2 −m2
1)(k1P)2/P2√

1− cos2 Θ̂ cos φ̂ =
√

P2×

× m2
νν̄ −m2

τ −m2
2 + Pp2 − (P2p1p2 − Pp2Pp1)(m2

τ + m2
1)/P2m2

1

2
√

(−m2
2 + Pp2

2/P2 + {p1p2 − Pp1Pp2/P2}2/m2
1){P2/2− Pp1}2√

1− cos2 Θ cosφ =
k1p2 − k1PPp2/P2 − (p1p2 − Pp2Pp1/P2)k1p1/m2

1√
(−m2

2 + Pp2
2/P2 + {p1p2 − Pp1Pp2/P2}2/m2

1){k1P}2/P2

∆Θ = Θ̂−Θ ∆φ = φ̂(m2
νν̄ = 0)− φ
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