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INTRODUCTION

* All flavour mixing & weak CPV in the SM described by
quark masses and CKM parameters (A, A, p, M)

* No tree-level Flavour Changing Neutral Currents
(FCNC) in the SM
~ FCNC fully calculable in the SM (up to hadronic dynamics)

* GIM suppression at the loop level

- "mild GIM": log(m ?/m, ?) for QCD and radiative penguins
(including QCD corrections)

- “hard GIM": qu/ m,,? for Z-penguins and AF=2
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INTRODUCTION II

* FCNC transitions CKM- and GIM-suppressed

~ highly sensitive to NP

— more CKM&GIM suppression < more NP
sensitivity

- AF=2 best case (double CKM suppression & hard
GIM)

- Very clean SM estimates for CPV in meson-
antimeson mixing & B oscillations
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NEW PHYSICS IN AF=2

* Generalize the UTA allowing for NP in loop-
mediated processes:

-V,_V,, V, vfrom trees and o unaffected
(provided no huge NP effect in EWP)

- NP allowed in AF=2 processes

* Extract both CKM parameters and NP
contributions
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NP ANALYSIS: RESULTS
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http://arxiv.org/pdf/hep-ph/0202010.pdf

NP CONTRIBUTIONS TO AF=2

* Phenomenological parameterization:
ull| & NP
(Bq|H£ffH|t?q> 14 Aq 2ipN T
(By|Hgt' | Bq) Ag"
AmSP = Cp, Am3
sin 23°P = sin(24 + 2¢, ) O3 = Bs — éB,
* Neglecting NP in penguins, one has:
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A CLOSER LOOK AT As

* In the SM, M1z oc (Vib Vig)?

* Penguins come with the top CKM factor Vi,"Viq, on
the other side take a current-current operator with
up or charm quarks:

(VTb*VTq)(VUb*qu F(U,U) + VCb*VCq F(C,C)) -
° ‘(VTb*VTq)Z F(U,U) - (VTb*VTq)(Vcb*VCq) (F(U,U)-F(C,C))

* Dominant contribution to I'i> has the same CKM
factor of M1z, so does not contribute to CP violation.
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A CLOSER LOOK AT Ag

* Therefore, in the SM the penguin
contribution to Im(I'12/M12) is GIM-
suppressed and tiny.

* NP penguins, however, might come with a
different phase and therefore they may give
a GIM-allowed, non-negligible contribution to
AsL.
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A CLOSER LOOK AT As

* In formulae (SM recovered for Cren=1, ¢pren=0),

2K ) 77,632 + TL11> sin (5 + 2¢B ) ( 7"L7BQ -+ N9
Ag, = — y _ ; )
= s {Sm( P.) <n1 TR R, g

_|_sm( (ﬁ:—qbgd)) <n3+ ng 2+n13> + Sin (¢pen + 265,) Chen <n4—|—n9 2)
R By b

— i (5 + Open + 2¢Bd) CRt (715 -+ N0 gj)} (10)

* To get a feeling for numbers:
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RESULTS ON NP PARAMETERS
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* Left: Coenc[0,2], drene[0,27], Asi® = (-4.0+5.4) 104 (error
dominated by prior on NP penguins)

* Right: no NP in penguins, As.® = (-1.3+1.2) 10
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CONCLUSIONS

* As the precision on ¢s increases, possible NP
effects in ' become relevant in the
estimate of As.s.

* Allowing for a conservative O(1) effect in

penguins already gives dominant contribution
in the current As.suncertainty.

* We should investigate possible additional
constraints to reduce this uncertainty.

ios and ASL in B-"mesogenesis" Luca Silvestrini 12
9/4/2021



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12

