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Ðàñïàäû Bc

B+
c = (b̄c)

Ýêñïåðèìåíòàëüíî èçâåñòíû ìàññà è âðåìÿ æèçíè, õîðîøåå ñîêëàñèå ñ
òåîðèåé
Íàáëþäàëèñü íåêîòîðûå ðàñïàäû:

Ðàñïàäû b-êâàðêà (ñïåêòàòîðíûé c): ∼ 35%
Bc → J/ψπ, Bc → J/ψ + 3π, Bc → J/ψ`ν, etc

Ðàñïàäû c-êâàðêà (ñïåêòàòîðíûé b): ∼ 45%
Bc → Bsπ, etc

Ñëàáûå àííèãèëÿöèîííûå ðàñïàäû: ∼ 10%
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Àííèãèëÿöèîííûå ðàñïàäû

Ñîõðàíåíèå ñïèðàëüíîñòè ⇒
Òðåáóåòñÿ ïåðåâîðîò ñïèíà ⇒
Êèðàëüíîå ïîäàâëåíèå

Br ∼
(
mq

MBc

)2

Bc → τντ : 1.6%

Bc → cs̄: 4.9%

Bc → ud̄: ∼ 10−8

V.V. Kiselev, hep-ph/0308214
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Ðàäèàöèîííå ðàñïàäû

Bc → ud̄γ

Íåò êèðàëüíîãî ïîäàâëåíèÿ

Ìàëîñü èç-çà ýëåêòðîìàãíèòíîãî, íî

α >>

(
mu,d

MBc

)2

äëÿ ëåãêèõ êâàðêîâ èçëó÷åíèå ôîòîíà � âûèãðûø

íåò êîëëèíåàðíîé ðàñõîäèìîñòè
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Èíêëþçèâíûå ðàñïàäû

M =
4παGF a1√

2
VbcVubε

µ
[
Hµν(Q2)Lν +HµL

µν(Q2)
]
,

Hν = fBcPν

Hµν = Aggµν +AppPµPν +Akkkµkν +ApkPµkν +AkpkµPν + iAeeµναβP
αkβ

Êàëèáðîâî÷íàÿ èíâàðèàíòíîñòü ⇒ òîæäåñòâà Óîðäà

kµLµν = (ed − eu)Lν , kµHµν = (ec − eb)Hν .
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×èñëåííûå ðåçóëüòàòû

pb,c =
mb,c

M
P

MBc = 6.2 ÃýÂ, mb = 4.5 ÃýÂ,mc = 1.7 ÃýÂ

fBc = 400ÌýÂ, Vbc = 0.045, τBc = 0.452 ïñ

App Apk, Akp Ae
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Br[Bc → ud̄γ] = 1.3× 10−4 vs Br[Bc → ud̄] ∼ 10−8
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Ýêñêëþçèâíûå ðàñïàäû

Bc → γ + ud̄→ γ + nππ

Àäðîíèçàöèÿ êâàðê-àíòèêâàðêîâîé ïàðû:

〈nch〉 + ðàñïðåäåëåíèå Ïóàññîíà

Pn =
〈nch〉ne−〈nch〉

n!
, 〈nch〉 = 3.3− 0.4 lnQ2 + 0.25 ln2Q2

Pro:
Ïðîñòî

Contra:
×åòíîå ÷èñëî π-ìåçîíîâ
ðîäèòüñÿ íå ìîæåò!
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Ýêñêëþçèâíûå ðàñïàäû

Bc → γ + ud̄→ γ + nππ

Àäðîíèçàöèÿ êâàðê-àíòèêâàðêîâîé ïàðû:

〈nch〉 + ðàñïðåäåëåíèå Ïóàññîíà

Àíàëèç ðàñïàäîâ τ -ëåïòîíà

dBr[Bc → γR] ∼ dBr[Bc → γud̄]⊗ρR vs dBr[τ → ντR] ∼ dBr[τ → ντud̄]⊗ρR

Pro:
Ýêñïåðèìåíòàëüíî èçâåñòíî,
íå çàâèñèò îò ìîäåëè

Contra:
q2 < m2

τ
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Ýêñêëþçèâíûå ðàñïàäû

Bc → γ + ud̄→ γ + nππ

Àäðîíèçàöèÿ êâàðê-àíòèêâàðêîâîé ïàðû:

〈nch〉 + ðàñïðåäåëåíèå Ïóàññîíà

Àíàëèç ðàñïàäîâ τ -ëåïòîíà

Pythia

Pro:
q2 ïðîèçâîëüíî
õîðîøî îïèñûâàåò 〈nch〉

Contra:
Íå ñëåäèò çà êâàíòîâûìè
÷èñëàìè
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Ðåçóëüòàòû

Òîëüêî ãðóáûå îöåíêè!
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Çàêëþ÷åíèå

Àííèãèëÿöèîííûå êàíàëû ðàñïàäà ïîäàâëåíû (∼ 10−8).

Èçëó÷åíèå ôîòîíà ýòî ïîäàâëåíèå ñíèìàåò (∼ 10−4).

Ïîëó÷åíû îöåíêè ýêñêëþçèâíûõ âåðîÿòíîñòåé (∼ 10−6).

Ëèòåðàòóðà:
G. Chiladze, A.F. Falk, A.A. Petrov, Phys.Rev.D60 (1999), 034011
(Bc → `νγ)
A.K. Likhoded, A.V. Luchinsky, S.V. Poslavsky, arXiv:1404.2441 [hep-ph]

TODO
Bc → γcs̄
Îòíîñèòåëüíîå äâèæåíèå
Bs → µµγ?

Ñïàñèáî çà âíèìàíèå
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