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Belle, BABAR: 109 ðàñïàäîâ Â-ìåçîíîâ
• áîëüøîå íàðóøåíèå Ñ�, PDG 2008 - äåñÿòêèðàñïàäîâ (ñðàâíèòü Ê )(Γ(B → π+π−) 6= Γ(B̄ → π+π−))
• óãëû α, β, γïàðàìåòðû ÑÌ; Íîâàÿ Ôèçèêà

α + β + γ 6= 180oÍîâàÿ Ôèçèêà?Òî÷íîñòè: ýêñïåðèìåíòàëüíàÿ èÒÅÎ�ÅÒÈ×ÅÑÊÀß
• Çîëîòàÿ ìîäà Bd(B̄d) → J/ΨKS,L - β
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• ðàñïàäû B → ππ è B → ρρ - ðîëü FSI
• Bd(B̄d) → ρ+−π−+ - α

• ACP (Kπ) - Íîâàÿ Ôèçèêà?
• çàêëþ÷åíèå
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Çîëîòàÿ ìîäà

Bd(B̄d) → J/ΨKS,L

sin 2β = 0.671(0.024), β = (21.1 ± 0.9)oÊàêîâà òåîð. òî÷íîñòü?
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S = sin 2β + 2 cos 2β sin γ cos δ P
T

;
∆β = sin γ cos δ P

T
6

P
Tòðè ìíîæèòåëÿ ïîäàâëÿþò ïèíãâèí ïîñðàâíåíèþ ñ äåðåâîì:1. |VubVus/(VcbVcs)| ≈ 1/502. ïîäàâëåíèå ïåòëåâîãî ãðà�èêà; âèëüñîíîâñêèåêîý��èöèåíòû c4, c6 ≈ 0.04

3. ïðàâèëî OZI - ïîäàâëåíèå ïåðåõîäà J/Ψ â ë¼ã-êèå àäðîíû; ïî êðàéíåé ìåðå �àêòîð 1/10 â àì-ïëèòóäå No2PPT - Prosper � p.5/18



èòîãî 10−4; îäíàêî â ñëó÷àå B −→ Kπ ðàñïàäîâïèíãâèí óñèëåí â 2.5 ðàçà; äåðåâî â ðàñïàäå
B → J/ΨK ïîäàâëåíî ïî öâåòó - åù¼ �àêòîð 3ò.î. òåîð.íåîïðåäåëåííîñòü â β íå ïðåâûøàåò 0.1o:Çîëîòàÿ ìîäà
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B → ππ è B → ρρ
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Mode Br(10−6) Mode Br(10−6)

Bd → π+π− 5.2 ± 0.2 Bd → ρ+ρ− 24 ± 3

Bd → π0π0 1.5 ± 0.2 Bd → ρ0ρ0 0.74 ± 0.29

Bu → π+π0 5.6 ± 0.4 Bu → ρ+ρ0 18.2 ± 3.0

C-óñðåäíåííûå âåðîÿòíîñòè ðàñïàäîâNo2PPT - Prosper � p.7/18



ìîäà π0π0 íå ïîäàâëåíà ïî öâåòó (�àêòîð
1/32/2 = 1/18).èçîòîïè÷åñêèé àíàëèç B −→ ππ(Gronau, London)6 ïàðàìåòðîâ â òåîð. �îðìóëàõ (â òîì ÷èñëå óãîë

α) ìîæíî îïðåäåëèòü ïî 6 íàáëþäàåìûì
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�åíîìåíîëîãèÿ
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A2, A0, P, δ0, δ2, αíàáëþäàåìûå:3 áðàí÷èíãà, S+−, C+−, C00íî òî÷íîñòü C00 ïëîõàÿ, −0.43 ± 0.25, ÷òîïðèâîäèò ê ïëîõîé òî÷íîñòè α: (90 ± 20)o

C+− ó Belle è BABAR ñèëüíî ðàçëè÷àþòñÿ:

−0.25 ± 0.08 è −0.55 ± 0.09åñëè ïðåíåáðå÷ü ïèíãâèíîì, òî

S+− = −0.65 ± 0.07 = sin 2α; α = 110o ± 3o
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B → ππ
B → ππ ïðåíåáðåãàÿ ïèíãâèíîì3 áðàí÷èíãà =⇒ 3 ïàðàìåòðà A0, A2, |δ0 − δ2|
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B → ππ ñ ïèíãâèíîì÷ëåí P 2 èçâëåêàåì èç Br(K0π+):Br(Bd → π+π−)P ≈ 0.59 · 10−6;

|δπ
0 − δπ

2 | = 47o ± 10o No2PPT - Prosper � p.11/18



èñõîäÿ èç pQCD òåîðåòèêè äóìàëè, ÷òî ñèëüíûå�àçû â ðàñïàäàõ B-ìåçîíîâ áóäóò ìàëû,
≃ αs/π = 5o
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(δ0 − δ2)
ρρ èç ýêñ. äàííûõò.ê. â ðàñïàäàõ B → ρρ ðîæäàþòñÿ ïî÷òèïîëíîñüþ ïðîäîëüíî ïîëÿðèçîâàííûå ρ-ìåçîíûàíàëèç àíàëîãè÷åí ðàñïàäàì B → ππ è äà¼ò:

|δρ
0 − δρ

2 | = 15o + 5o − 10o, ìàëà â ñîîòâåòñòâèè ñpQCD.�àçëè÷èå FSI �àç îáóñëàâëèâàåò îòíîñèòåëüíóþâåëèêîñòü øèðèíû B → πoπo è ìàëîñòü

B → ρoρo.Ìû õîòèì ïîíÿòü, ïî÷åìó ñèëüíûå �àçû âåëèêèâ àìïëèòóäàõ B → ππ íî ìàëû â àìïëèòóäàõ

B → ρρ.pQCD íå ðàáîòàåò, âàæíà äèíàìèêà íà áîëüøèõðàññòîÿíèÿõ No2PPT - Prosper � p.13/18



ïðîìåæóòî÷íûå ñîñòÿíèÿ

b → uūd - â îñíîâíîì òðè ñòðóè ñ áîëüøèìèîòíîñèòåëüíûìè èìïóëüñàìè.Êàêîå ñîñòîÿíèå ïåðåõîäèò â ïàðó ëåãêèõìåçîíîâ ïîéìåì ïî îáðàòíîé ðåàêöèè:
ππ - ñòîëêíîâåíèå ïðè √
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M I
ππ = M

(0)I
XY (δπXδπY + iT J=0

XY →ππ)À.Á.Êàéäàëîâ, Ì.Â., Phys. Lett. B 652 (2007) 203;arXiv:0807.2126

δπ
0 (ρρ) = 15o , δπ

2 (ρρ) = −5o

δπ
I (ρρ) ∼ 1/MB → 0(δρ
0(ππ) − δρ

2(ππ) ≈ 4o)Ó÷èòûâàÿ ππ è πa1 ïðîìåæóòî÷íûå ñîñòîÿíèÿìû ïîëó÷èëè
δπ
0 = 23o, δπ

2 = −7o, δπ
0 − δπ

2 = 30o,è òî÷íîñòü ýòîãî ÷èñëà íå âûñîêà.
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αÏîäàâëåííàÿ ïî öâåòó äðåâåñíàÿ àìïëèòóäà C âðàñïàäàõ B −→ ππ óâåëè÷èâàåòñÿ áîëüøèìïåðåðàññåÿíèåì. Â ðàñïàäàõ B −→ ρρïåðåðàññåÿíèå çíà÷èòåëüíî ìåíüøå.CPV:Ïèíãâèí óìåíüøàåò α íà 20o (ñð. ñ β):
αππ = 90o ± 30(ex) ± 100(th;P ; d − s)�àñïàäû B −→ ρπ ïîçâîëÿþò òî÷íåå îïðåäåëèòü

α, ò.ê. âêëàä ïèíãâèíà â íèõ ìåíüøå:

αρπ = 84o ± 3o(exp) ± 3o(theor) .
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ACP (Kπ)Belle, Nature 452 (Ìàðò 2008)332:
ACP (K+π−) = −0.094(18)(8); ACP (K+π0) =
0.07(3)(1)Îòëè÷èå áîëåå ÷åì íà 4σ ; Íîâàÿ Ôçèêà?4 ïîêîëåíèå?Êîììåíòàðèé â Nature Ìàéêëà Ïåñêèíà.Îäíàêî ñ ó÷åòîì ïîäàâëåííîé ïî öâåòó äðåâåñíîéàìïëèòóäû C:
ACP (K+π−) = ACP (K+π0) + ACP (K0π0),à èñïîëüçóÿ d − s ñèììåòðèþ ìû ïîëó÷èì:

ACP (K0π0) =
Γ

π0π0

Γ
K0π0

|VusVts

Vtd

|C00
sin(γ)
sin(α) ≈ −0.07

Íîâàÿ Ôèçèêà íå íóæíà. No2PPT - Prosper � p.17/18



Çàêëþ÷åíèå

• ýêñêëþçèâíûå íåëåïòîííûå ðàñïàäûÂ-ìåçîíîâ - íîâûé ïîëèãîí äëÿ èçó÷åíèÿñèëüíûõ âçàèìîäåéñòâèé
• èçìåðåíèå ïàðàìåòðîâ ðàñïàäîâ Â-ìåçîíîâ ñáîëåå âûñîêîé òî÷íîñòüþ íà LHC è ñóïåðÂ-�àáðèêå âàæíî êàê äëÿ ïîèñêà ÍîâîéÔèçèêè, òàê è äëÿ ðàñøèðåíèÿ íàøåãîïîíèìàíèÿ ñèëüíûõ âçàèìîäåéñòâèé
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