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Unitarity Triangle analysis in the SM: obtained excluding
the given constraint

/ from the fit
Pull (#0)
sin2p 0.688 + 0.020 0.762 £ 0.036 ~1.8
Y 71.1+5.0 66.4 + 2.0 <1
o 945 +4.1 89.2 +2.2 ~1.1
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UT analysis including new physics

fit simultaneously for the CKM and
the NP parameters (generalized UT fit)
» add most general loop NP to all sectors
» use all available experimental info
® find out NP contributions to AF=2 transitions
B, and B, mixing amplitudes
(2+2 real parameters):
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A;=Cg e "A;j e " =1+
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NP SM
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new-physics-specific constraints Y
- I(Bs— £+ X) —T(B; = £ X) _ Im( & )
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E 1311
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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,
DO and LHCb
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same-side dilepton charge asymmetry:
admixture of B, and B, so sensitive to DO arXiv:1106.6308
NP effects in both.

\‘Vl‘

D

NN

. j:’."\fm-ilg]_, =+ f‘w \'..Hf_u'._lé;]:_
fd,\dU T fs X 50

~N/7
L7

ALE x 107 =-7.9% 2.0

lifetime 77 in flavour-specific final states:
average lifetime is a function to the
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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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use OPE to write the most

general effective Hamiltonian. r r
the operators have different Y = g,
chiralities than the SM 4 o o8 8

NP effects are in the Wilson Q2" = GrULTiR%L -

iCl qiq; y 0B =8 .«
Coefficients C QFY = TrdlTrds

Ci(A) =(F5 A2 Q" = TraLdLdin

qq9; o 0B -8 «a
Q57 = 4;r9LY95L9iR -
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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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W :

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?,
Fi~1, arbitrary phase
o ~ 1 for strongly coupled NP

UTfit
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NMFV: C(A) =0 X |FSM|/A2,
Fi~|Fsv|, arbitrary phase
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Lower bounds on NP scale

5
A>4.310° TeV (at 95% prob.) A>89TeV
a ~ ay in case of loop coupling a ~ oy in case of loop coupling

through weak interactions through weak interactions

A>1.3104TeV A>27 TeV

for lower bound for loop-mediated contributions, simply multiply by o (~ 0.1) or by aw (~ 0.03). e
Marcella Bona 3

N\ 7NN 7INNCA7RNZA7RN

)

K

VNN

NSNTNNE7
PR

)

$

N7
NN

9

K

N7

LI\NN

NN\

\\\/7
IO

WVl‘
L7\

L7TINN

=
SN=Z

D22 ZR
L 7NNA7NNA7RN\ 7NN AT

.

(7

S
L 7NN\ 7NN 7N

N7 W"l{
L TINN

L 7NN

SESY
A AINNVZZ NN L7

LA7TINN

IO

<K
SN



BRSSO SE SRS SESESESESESESERESESESESESESESESESESESEIEIEI
_A*‘""",""‘,‘,"‘,""‘,""""‘,""‘,""‘HA‘ML‘HA‘HA"@

(

\/ i \/
,<¢> UTfit update %
C conclusions >
A

Y

N 2 SM analysis displays very good overall consistency

A

AR - Still open discussion on semileptonic inclusive vs exclusive:

Y : : . :

%; Vb inclusive still the outlier...

A . L I

g}'{ 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

V<¢> 35 /O

Z:} 2 So the scale analysis points to high scales for the generic

O scenario and at the limit of LHC reach for weak coupling. Indirect

W

A :

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

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

W

A 2 Need to keep an eye on the up-quark sector...
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sin2a (¢2) and y (¢s)
o updated with latest m/pp y updated with all the

BR and C/S results latest results (LHCb)
[ ]Combined

B3 pipi UTsq UTst
B2 rhorho winter18 | summer18
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%v[ UTfit update %{
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