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Why b — cr7 0, ?
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Motivation
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Motivation

e SM W boson

Daniel Aloni, Weizmann institute of Science 4



Measurement: post-Moriond
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This Is puzzling

Daniel Aloni, Weizmann institute of Science



* Central values are enhanced by 30% compared to SM — NP
amplitude ~15%-30% compared to SM

* New physics is non-universal and breaks lepton flavor symmetry

* New physics is probably heavy — Can work with an effective theory

T
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e Demand Gy = SU(3)c x SU(2)r, x U(1)y invariance

* Assume no RH neutrinos, .e. B — D1y,

 Acomplete set for b — c7 transitions contains only four operators
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e Demand Gy = SU(3)c x SU(2)r, x U(1)y invariance

* Assume no RH neutrinos, .e. B — D1y,

 Acomplete set for b — c7 transitions contains only four operators
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Why is It interesting to have a phase?

. LFU CP

e CP violation = NP
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Checklist for CPV observables

> Two amplitudes
> Weak phase

> Strong phase

Ll 01 — 09 ¢1 — ¢2
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Can we measure CP asymmetry directly?

Acp o« |A(B — DY 7)|2 — |A(B — DY 7rp)|?
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Can we measure CP asymmetry directly?

Acp o« |A(B — DY 7)|2 — |A(B — DY 7rp)|?

> 4
> v
> X

Triple product Our method
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Our method — Interference of resonances
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Our method — Interference of resonances

N 2 _, strong
@‘i\@%e m3.. —m% +imp,I'p,  phase
~ 9

O v
o

ol

17 N &

Vo, GQ v strong
é 4 y
;\9@ mQD*W — m2D2 + imD2FD2 phase

DA, Y. Grossman, A. Soffer, arxiv: 1806.04146

19



Our method — Interference of resonances
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Our method — Interference of resonances




Our method — use Interference of D™ mesons

2>
9 D**
Particle | J* | m (MeV) | T (MeV) | Decay modes
D | 0T 2330 270 Dr
Dr |1t | 2427 384 D*r
Dy |17 ] uu 34 D*r
Dy |27 | 2462 43 D*r, D
i two are narrow same final state
. L D, spin 1 2
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Our method — use Interference of D™ mesons
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Our method — use Interference of D™ mesons
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Simplified model

* B D**

LO

heavy quark
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Acp with C\p = 0.15(1+)
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Some cross checks

* No asymmetry without weak phase
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Some cross checks

* Integration over &p and @ kills the interference between
D, and D," (since [P, L?] # 0 but [P* L] =0)
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ACP with CSNP =0.1 5(1 +i)
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Summary

o CPVinb —= cTr
e A~1-10%
. Belle I LHCb
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Thank you!
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Backup
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« R°M (D) = 0.299 £ 0.003 , R°M(D*) = 0.258 £ 0.005

* How do we know that so well?
> Semileptonic
> Unknown parameters cancel in the ratio
> |n the heavy quark limit my, m. — o0, we have only phase
space suppression

> In the degenerate lepton masses limit m., — my, R(D)=R(D’)=1

* We know to expand systemat ound this small parameters

* HFLAV Average

Daniel Aloni, Weizmann institute of Science 36



Measurement: pre-Moriond
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Acp with C\p = 0.15(1+i)
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Triple product — Four body decay

. five

e Two three
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Previous ideas for measuring CPV

D*(— Dm)l{™ vy r\ / . }/

B(pg) — D(pp)7 (p- )= (pu,)
LV (Qua), (1)
L 7 (pu)n(p2)
m (p1)m (p2) 7 (p3)
7 (p1)m’ (p2) 7 (ps)

. T angular distribution
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