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¥ updated in winter 2018 / from the fit

'X Observables Measurement Prediction Pull (#0)

Y/

A B 0.740+0.029  0.848 + 0.072 ~1.3

<¢> foo 0.226 £ 0.005  0.222 + 0.006 <1

é’i fa/faq 1.203+0.013  1.225+0.035 < 1

< Bs./Bsq 1.032 + 0.038 1.10 £ 0.05 <1

W

A Be. 1.35 = 0.06 1.33 = 0.07 <1

A

%X in general: average the Nf=2+1+1 and Nf=2+1 FLAG averages,

i; through eq.(28) in arXiv:1403.4504

Z¢> for Bk, fBs, fBs/fBd:

A FLAG Nf=2+1+1 (single result) and Nf=2+1 average

W

l<¢> for BBs, Bbs/Bbd:

Z¢> web update of FLAG Nf=2+1 average (no Nf=2+1+1 results yet)

A updating the FNAL/MILC result to FNAL/MILC 2016 (1602.03560) A
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compatibility plots

A way to “measure” the agreement of a single measurement with the
indirect determination from the fit using all the other inputs: test for the
SM description of the flavour physics

Color code: agreement between the predicted values The cross has the coordinates (x,y)=(central

and the measurements at better than 1, 2, ...no value, error) of the direct measurement
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Unitarity Triangle analysis in the SM: obtained excluding
the given constraint
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® find out NP contributions to AF=2 transitions
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semileptonic asymmetries in B? and Bs: sensitive to NP effects in both size

and phase. Taken from the latest HFLAV. Cleo, BaBar, Belle,
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N/ ~7

I
L7\

PR

)
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The ratio of NP/SM amplitudes is:
< 18% @68% prob. (30% @95%) in By mixing
< 20% @68% prob. (30% @95%) in B, mixing

see also Lunghi & Soni, Buras et al., Ligeti et al.
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testing the new-physics scale M. Bona et al. (UTfit) 3¢
JHEP 0803:049,2008

At the high scale arXiv:0707.0636
new physics enters according to its specific features
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5= At the low scale HAB=2 _
use OPE to write the most

general effective Hamiltonian.

the operators have different

chiralities than the SM 00 o o B 3
NP effects are in the Wilson ¢2 = YRYULYRYL

Coefficients C QFY = 3 q’ (j_:in ° |
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: [function of the NP flavour couplings

loop factor (in NP models with no tree-level FCNC)

A: NP scale (typical mass of new particles mediating AF=2 processes)
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A testing the TeV scale

5 C-( A) _

\V ? —

g The dependence of C on A changes

&) depending on the flavour structure.

&y We can consider different flavour scenarios:

A

X @ Generic: C(A) = /A2 Fi~1, arbitrary phase

7 .

A ® NMFV: C(A) = a x |Fsu|/A* Fi~|Fsu|, arbitrary phase

2¢> ®

A

i{ a (L) is the coupling among NP and SM

% @ ¢ ~ 1 for strongly coupled NP

Y/ ~ i .

X ©a~ ay(as) in case of loop f no NP effect s seer
A coupling through weak lower bound on NP scale A
2 (strong) interactions

Y/

¥ F is the flavour coupling and so

;}’{ F<v is the combination of CKM factors for the considered process
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results from the Wilson coefficients
Generic: C(A) = a/A?, NMFV: C(A) = a x |Fsul|/A%,
F~1, arbitrary phase Fi~|Fsul|, arbitrary phase

ORELD

LN

N7

—_
o
=

—

- mReC, ~
o, o ~ 1 for strongly;.i |
: coupled NP <™

9

IR

N/ ~7

N\ ~7

Eim CD
" MC,,
- mc,,

D

AN

NP scale A (TeV)

NN/ ~7

> <)
3
NP scale

D

NN

~N/7
TN

10°E

D

)

10%E

K

10 107

IR
)
@)
O

20
@)

Q

NN

NN/ 7

Lower bounds on NP scale

A>5010° TeV (at 95% prob.) A> 114 TeV

a ~ oy in case of loop coupling a ~ ay in case of loop coupling
through weak interactions through weak interactions

A>1.5104TeV A>3.4TeV A

for lower bound for loop-mediated contributions, simply multiply by as (~ 0.1) or by aw (~ 0.03). A\
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Y | A
C conclusions

A

W

0 2 SM analysis displays very good overall consistency

A

A - Still open discussion on semileptonic inclusive vs exclusive:

%; is Vo puzzle solved? V, inclusive is now the outlier...

A . L I

¥ 2 UTA provides determination of NP contributions to AF=2

;]T amplitudes. It currently leaves space for NP at the level of 25-

W o

X 30%

W

- 2 So the scale analysis points to high scales for the generic

§=> scenario and at the limit of LHC reach for weak coupling. Indirect

A :

g}'{ searches are not only complementary to direct searches, but they

g}’{ might be the main way to glimpse at new physics.

A 2 Even if we don't see relevant deviations in the down sector, we

Z\ . - . . A
S might still find them in the up sector. S
A >
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Unitarity Triangle analysis in the SM:

D

obtained excluding the given
constraint from the fit

D

P
LN

Observables Measurement Prediction Pull (#0)
Bk 0.740 = 0.029 0.81 £ 0.07 <1
fas 0.226 = 0.005 0.220 = 0.007 < 1

fas/faa 1.203+0.013  1.210 £ 0.030 <1
Bss/Bsq 1.032 £ 0.036 1.07 + 0.05 <1
Bs-. 1.35 + 0.08 1.30 * 0.07 <1
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in general: average the Nf=2+1+1 and Nf=2+1 FLAG averages,

through eq.(28) in arXiv:1403.4504
for Bk, fBs, fBs/fBd:
FLAG Nf=2+1+1 (single result) and Nf=2+1 average
for Bgs, Bos/Bod:
update w.r.t. the Nf=2+1 FLAG average (no Nf=2+1+1 results yet)

updating the FNAL/MILC result to FNAL/MILC 2016 (1602.03560) A
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new-physics-specific constraints
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semileptonic asymmetries in B° and Bs: sensitive to NP effects in both size

and phase. Currently using HFLAV. BaBar, Belle,
DO + LHCb

LA

)

same-side dilepton charge asymmetry: g . vi-1106.6308
admixture of B, and B, so sensitive to
NP effects in both.
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lifetime < in flavour-specific final states: -
e : . B 014 DO8fb ! (e
average lifetime is a function to the S 68% CLcontours
. . . ] (Alog £ =1.15)
width and the width difference )

15(Bs) = 1.509 + 0.004 ps HFLAV

$s=2PBs VS AT's from B.—J/pd
angular analysis as a function ATLAS 19.2 b

0.4 0.2 0.0 0.2 04
\

of proper time and b-tagging o lrad] [
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