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X UT analysis including new physics

EEE fit simultaneously for the CKM and

& the NP parameters (generalized UT fit)
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testing the new-physics scale

At the high scale
new physics enters according to its specific features

At the low scale
use OPE to write the most
general effective Hamiltonian.

the operators have different QY = p;}ﬂ“q&qun-qi L RKR
chiralities than the SM | ‘ IR
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: : idi  -a .o =0 03 XX
NP ef.fe.cts are in the Wilson Q2" = GrULGRGL - é:{
Coefficients C v . 3
ety =X 7 =L ¥ SIS
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NP effects are enhanced . 0
qiq; | { A
® up to a factor 10 by the Q1" = GrULALUR - S0
values of the matrix elements . L JOEA
. A L Y k f —] (8
especially for transitions Q5" = 4;r9:;L9;L9R - (R
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testing the TeV scale

The dependence of C on A changes C-;; (A) —
depending on the flavour structure. - A2

O

We can consider different flavour scenarios: R
(XA
XIX
® Generic: C(A) = o/A® F~1, arbitrary phase EEE
® NMFV: C(A) = o x |Feu|[/A®  Fi~|Fgy|, arbitrary phase A
(XX
® Kou
(XX
o, (L) is the coupling among NP and SM AL

® a.~ 1 for strongly coupled NP If no NP effect is seen o
LR

® 0L~ O (0t) In case of loop lower bound on NP scale A B§&
coupling through weak if NP is seen e

(strong) interactions upper bound on NP scale A e

LYERVA
Xl R
F is the flavour coupling and so _1“
F<v is the combination of CKM factors for the considered process  JXZwgl
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o ~ O In case of loop coupling
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DA

. d for loop-mediated  k4&

To obtain the lower boun e
RIK ly coupled NP ibutions, one simply multiplies the S
S o~ 1 for strong y contrlbutlons,( 0.1) or by o (~ 0.03). 0
RIX < F bounds by o, (~ 0. W ' S
X 1 AX
S o ~ o in case of loop coupling e
& - : : XIX
XX - ns AL
v s through weak interactio 0
Pé"}: nr . | ’E":A‘
QAR S o NP in ow loops 2
XX - A&
< A>3.4TeV
AN VA i ; "‘1
1L _ - resent 0
::3:: e If new chiral structures p ’ fﬁ:E::
AR - : ' XIX
S B ek still leading . R
EE:E':E _ C B(s) mixing provides very stringent S
XIX A . : i W XX
g7 C ¢ & & G constraints, especially if ”?ﬂne EXA
o Lower bounds on NP scale chiral structures are prese s B
XX : . X] A
X (in TeVat 95% prob.) Constraining power of the V;rx/:/]n K‘l‘_
PE"':* . rs de ends on un IR ITIIT D
48 Non-perturbative NP sectors dep
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Theory error can be kept below 0.01 using
control channels as S(B — J/wyn)
B-parameters will go below the % level,
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UTfit analysis in SM and NP
N

XA .

g conclusions

XX

(XX

R~ SM analysis displays very good overall consistency

XX . . . . . . .

& .~ Still open discussion on semileptonic inclusive vs exclusive

XX

E‘IEE:E ~ UTA provides determination of NP contributions to AF=2

2 amplitudes. It currently leaves space for NP at the level of 25-
XA o

XA 30 /o

X

XX . . . .

8 .~ So the scale analysis points to high scales for the generic

A scenario and at the limit of LHC reach for weak coupling. Indirect
XX i

EE;: searches are complementary to direct searches.

KIX . o .
S~ Even if we don't see relevant deviations in the down sector, we R
IR XA

RIR might still find them in the up sector.
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AL = 0.0055
DX

?5'::‘1 A f the two FLAG Nf=2+1

A LA verage o e two = averages

AR g * g 0.005
| XA ]

Q| |V.o| (excl) = (40.1 +1.2) 102 Incl. V,,
IR 0.0045

ALA H -

RId |Vl (incl) = (42.00 £ 0.64) 107

XX 0.004
AN Gambino 1606.06174
A‘ -~ 'l

X ~1.30 discrepancy

RIX

A 0.003

;;::}: Nf=2+1 FLAG average
&II-:I V| (excl) = (3.62 £ 0.14) 10 0.0025
K
K‘VL‘ III|III|III|I- :II|III|III

A |Vu| (incl) = (4.41 £0.22) 10°  098%35'0.034 0.036 0.038 0.04 0.042 0.044 0.046 0.048
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UTfit analysis in SM and NP

/A PO PLOPLDODLODPDOPLDODPLODLLODLLODLLODLLODLLEANN
Kl ‘N’ AR
RO IR
A ] ] | | - . . e :
29 Unitarity Triangle analysis in the SM: obtained excluding O
" . A TR

AR the given constraint 0
RIQ / from the fit 20
S s
DA A
\/ B - - "*FA‘
AR Observables Measurement  Prediction Pull (#c) O
| X ALA
AN "‘m
I Bx 0.740 * 0.029 0.81 + 0.07 <1 SIG
XX PN
AV VA va &,
LA P"ﬂ‘j
XIX fge/f 1.203 = 0.013 1.210 £ 0.030 <1 A
XX SIS
0 Bgs/Bkd 1.032 + 0.036 1.07 + 0.05 <1 X2
IR XIX

I Bg. 1.35 + 0.08 1.30 £ 0.07 <1 I

XIS XIS

:;:E;‘: in general: average the Nf=2+1+1 and Nf=2+1 FLAG averages, EZEE:E
20 through eq.(28) in arXiv:1403.4504 O
R for Bk, fBs, fBs/fBd: A
4 FLAG Nf=2+1+1 (single result) and Nf=2+1 average e

Q1 for Bes, Bos/Bod: E";l’;“i
update w.r.t. the Nf=2+1 FLAG average (no Nf=2+1+1 X\

results yet) updating including FNAL/MILC 2016 (1602.13560) /%

(X Do,
P
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RO Parameter Error

R Now 50/fb  300/fb 1000/fb  3000/fb

QA |/ (SMfit)  0.002 0.0039 0.0023 0.0013  0.00064 | <——

K | g (SMfit)  0.021 0.0037 0.0019 0.0013  0.00068 |

;3::31 v [°] (SM fit) 6.5 0.6 0.35 0.2 0.09 | Crucial to improve

R | o [°] (SMfit) 5.5 0.6 0.37 0.2 0.1 e

I | 5] (SM fit) 4 0.2 010  0.07 004 | OM predictions

I | 5. [°] (SMfit) 4 0011 0057 0004 00023 |of rare decays!

Q| p (NP fit)  0.002 0.006 0.0034 0.0028  0.0022 |<—

qd | 7 (NP fit) 0021 0.006 0.0053 0.0061  0.0052 |«

R | v [°] (NP fit) 6.5 0.9 0.4 0.2 0.09

PANS - o o

R | o [°] (NP fit) 5.5 1 0.5 0.45 0.36

< | B [°] (NP fit) 4 0.8 0.7 0.7 0.7 Need

4 | B [°] (NP fit) 4 0017 0016 0016  0.016 ,

Xl Cep 0.14 0.065 0.065  0.065  0.064 |<*—— progressin

XX K

XX Cp, 0.15 0.024 0.024  0.024 0.022 |<— |V | and

A O, 28 048  0.36 0.36 0.35 |e— "

v Cp. 0087 002 002 002 002 |e— Vgl

el : . e ’ XX

& dp, 096 026 011 0063  0.038 |<— ¢4 dy JoSA
XIX Dary ] 2.5 0.4 0.1 0.08 0.04 |

RAPS : (X] A
X Pr,, [°] - 1.2 0.4 0.24 0.12 |<«—— Improvement a:"c‘v‘i
2 Very preliminary!ll LY.
XIX : . R
S [Silvestrini @Pisa] .’,;f‘.«"' e

a1

T~ T



o -specific constraint e
(XX

XA

X

e XS
XX XA
:‘::::‘: — 'I_I_ - ] — r s ’-‘:i':“
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2 A = == _ 1 ——— = Im | - e
o LT I(B, = (7 X) + (B, — (- X) Alull || 4

N XL
SIS XL
;f::‘:: Laplace et al. E:::::
:;:E:‘: . . . Phys.Rev.D 65: [XIX
1 semileptonic asymmetries: 0940402002 [
14 sensitive to NP effects in both size and phase 0
’4:":*‘ . S d XX
& 2D constraints a la HFAG for A"y and A’y CDF + DO + LHCb 0
XIS X1
AL o XX
14 same-side dilepton charge asymmetry: 0
531?5 admixture of B and B, so sensitive to NP effects in both systems o
S o _ IR
G ALY x 10° =-79+ 2.0 DO arXiv:1106.6308 o
S - XX
PN RLUX
e O
a4 Vo > Ad N AS

;‘E::‘i AL j{f \rf[] flSL + f‘- \é«[l *"_15]'_ X p‘é
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AN VS
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| XA
DA
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XL

LA X1
XL (XX
XA — KIA
d BT L] L] = ngu - ’: "A‘
A4 lifetime 7S in flavour-specific final states: 2l R
AN . . . . . - RN
4 average lifetime is a function to the width and X
’:‘F“ " " " ¢ :
X the width difference (independent data sample) Dunietzetal, (4
X FS hep-ph 0012219  K4&
2 5. [ps] = 1.511 + 0.014 HFAG O
XIX ) XIX]
XX : ' ' - - X1
XX - XX
:3::‘:: 0.14} S HEAG B ’;:'3‘
2 0.=2B. vs AT from B,/
XIX = \"} rom S
ML 9:=2p vs Als fro sJlyo — 0.12} 68% CL contours | s
R angular analysis as a function I, (Alog £ = 1.15) RIR
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. sults from the Wilson coefficients 4
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