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/ —— UTfit updates
unitarity Triangle analysis in the SM

+ SM UT analysis: ‘

U provide the best determination of CKM parameters

0 test the consistency of the SM (“direct’ vs “indirect’
determinations)

o provide predictions for SM observables (ex. sin2f,
Am,, ...)

.. and beyond

+ NP UT analysis:

2 model-independent analysis

o provides limit on the allowed deviations from the SM

O updated NP scale analysis
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UTfit updates

CKM matrix and Unitarity Triangle
many observables
VudVap + VedVep + VedVip, = 0 functions of p and n:
overconstraining

o=r 7]

no_rmaliz_e_d : B— 7, OT% normalized:
Vudv:lb
v = atan Q]
P
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( UTfit updates

www.utfit.org

A. Bevan, M.B., M. Ciuchini, D. Derkach,
E. Franco, V. Lubicz, G. Martinelli, F. Parodi,

M. Pierini, C. Schiavi, L. Silvestrini, A. Stocchi,
V. Sordini, C. Tarantino and V. Vagnoni

Other UT analyses exist, by:
CKMfitter (http://ckmfitter.in2p3.fr/),

Laiho&Lunghi&Van de Water (http://krone.physik.unizh.ch/~lunghi/webpage/LatAves/page3/page3.htm),
Lunghi&Soni (1010.6069)
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UTfit updates

the method and the inputs:
£ 71, Xle1, wnem) ~ | Fi(Clp, 7, X)*

Bayes Theorem J=1lm

H fz(mz)ﬁ](ﬂa 'Fl')

C=ci1y..,Cn = €, Amd/Ams,ACp(J/qbKS),

Standard Model +
OPE/HQET/
EK Lattice QCD

Y to go
’ from quarks

to hadrons

|
i M. Bona et al. (UTfit Collaboration)
Acp(J/VKg) sin 23 \ JHEP 0507:028,2005 hep-ph/0501199
’ — M. Bona et al. (UTfit Collaboration)
JHEP 0603:080,2006 hep-ph/0509219
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B, and B mixing

Am =(0.507 + 0.004) ps-
AM_=(17.72 + 0.04) ps"

UTfit updates

BBq and qu from lattice QCD

“. Marcella Bona, QMIUL

= g UTs¢ .
1; mmmmmm 13 i_:: Ams/Amd
0.5:— Amd
(1 — p)? + 7°
«HE BT BTN B R SRR
e ! .
Byr | 0.766 4+ 0.010
IB, [0.2277 +£0.0045| £ A
fB,/fB, | 1.202+ 0.022 |updated
- after
Bg, | 1.33+0.06 |Lattice'3
Bp,/Bp,| 1.006 + 0.011
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Vcb and Vub

Vs (excl) = (39.55 + 0.88) 107

V. (incl) = (41.7 + 0.7) 10°

~1.90 discrepancy

V., (excl) = (3.42 + 0.22) 103

V., (incl) = (4.40 + 0.31) 10°

~2.50 discrepancy

Marcella Bona, QMUL
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UTfit updates

{8 Combined
- BZ Exclusive

| KX Inclusive

UTﬁ t

summeri3

UTfit input value:
average a la PDG

Ve, = (40.9 £ 1.0) 10° |

uncertainty ~ 2.4%
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UTfit updates

CP-violating inputs

= F

- ) + P

.......................

ol LT

g, from K-K mixing

L B,=0.766 +0.010 [Eattice™8
sin2p3 from B - J/WKP + theory

sin2B(J/WK® = 0.680 + 0.023 HFAGHICPS)

a from T, pp, TP decays: UT-
combined: (90.7 + 7.4)° [=_[t

vy from B — DK decays (tree level)
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( — UTfit updates
Unitarity Trlangle anaIyS|s in the SM:

|s-—|:

- | / " l} L ]
05 sf- P s 5
e. F [ L
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UTfit updates

Unitarity Triangle analysis in the SM:

Observables Accuracy

|Vun/ Ve ~ 13%

Ex ~ 0.5%
Amy ~ 1%
|Amy/Amg| ~ 1%
sin2f3 ~ 3%
cos2f3 ~ 15%
a ~ 8%

Y ~10%

BR(B - tv) ~19%

Marcella Bona, QMUL 11/45



o UTfit updates

Unitarity Triangle analysis in the SM:

= F
1

UTﬁt

summer13

levels @
| 95% Prob

_______
= -

0.5

“p =0.159 £ 0.015
"N =0.346 + 0.013

-0.5

-
-
L
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- UTfit updates

angles vs the others

levels @
95% Prob
= UTgit . ! |UTﬁt Am
1 summeri3 1 __ summeri3 <
SM fit : SM fit A
0.5 0.5:—
0 °:
-0.5 -0.5:—
-1 1—
1 05 0 05 1 —
P
p=0.134 £ 0.029 p=0.182 +0.023
“n=0.339%0.017 “n =0.382 + 0.030 |
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o — UTfit upda_tes
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 flavor physics

Color code: agreement between the The cross has the coordinates
predicted values and the measurements at (x,y)=(central value, error) of the
better than 1, 2, ...no direct measurement

6 O

o(Y[*])
o(al’])

Ve = (70.1 £ 7.1)° L] Q.o = (90.7 + 7.4)° oI’
yUTfit -_— (64.8 i 1-8)0 aUTfit _ (92.2 i 2_3)0
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tensions

0.8025 0.003 0.0035 0.004 0.0045 0.005

\'

0

Vubeg, = (3.76  0.46) - 107

VUbUTfit = (3.70 + 0.12) - 10-3

sin2.., = 0.680 * 0.023
Sin2BUTﬁt — 0.771 + 0.038

o(sin2p)

~2.00

o(B)

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

8.4 06 08 1

UTfit updates

0

1.2 14 1.6

Bk, = 0.766 + 0.010
BKUTfit — 0-873 + 0.073

~1.80

84 05 06 07 08 09 1
sin2p
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[

tensions

0.8025 0.003 0.0035 0.004 0.0045 0.0050
Vub

Vube,, = (3.76 % 0.46) - 103
VUbUTfit = (3.70 + 0.12) - 10-3

sin2.., = 0.680 * 0.023
Sin2BUTﬁt — 0.771 + 0.038

0.1

o(sin2p)

~2.00

UTfit updates

0.1 T

0.09

o(B)

0.08 .........
0.07

0_06 .....
0.05
0.04
0.03
0.02

0.01

i 84 06 08 1 12 14 16 °

i Bk
Bker, = 0.766 % 0.010

BKUTfit — 0-873 + 0.073

~1.80

84 05 06 07 08 09 1
sin2p
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UTfit updates

Unitarity Triangle analysis in the SM:

obtained excluding the given
constraint from the fit

Observables Measurement Predictio! Pull (#0)

sin2p 0.680 +0.023  0.771 * 0.038 ~20 w*—
y 70.1+7.1 64.8 +1.8 <1
a 90.7 + 7.4 92.2+2.3 <1
V| - 10° 3.75 + 0.46 3.70 £ 0.12 <1
[Vus| - 10° (incl) 4.40 * 0.31 - ~2.0
|Vus| - 10° (excl) 3.42 £ 0.22 — ~1.1
|Veo| - 10° 40.9 + 1.0 42.52 + 0.57 ~1.3 w-—
Bk 0.766 +0.10  0.873 +0.073 ~1.8 w*—
BR(B - tv)[10°] 1.14+0.22 0.811 + 0.071 ~14 -
BR(B; - 11)[10°] 2.9 +0.7 3.98 + 0.16 ~1.4
BR(B, ® 11)[10°] 0.37 £ 0.15 0.106 + 0.004 ~17 <w-—

Marcella Bona, QMUL 17/45



=

UTﬁt

| 1
only

., 05
exclusive

values .

-0.5

SiHZBUTﬁt —_—
0.745 + 0.031

~1.50

summer13

84 o5 06 07 08 o0
sin2p

| inclusives vs exclusive
\Loam,

0.5

-0.5

UTﬁt

summeri3

84 05 06 07 08 09

sin2p

UTfit updates 1

only
inclusive
values

SinzBUTfit -
0.788 £ 0.031

~2.70




inclusives vs exclusives

only
exclusive
values

L sin2Bym =
0.745 + 0.031

~1.50

“. Marcella Bona, QMIUL

Probability density

0.03

0.02

0.01

252 Exclusive

2 Inclusive

Experimental

UTfff

summeri3

UTfit updates

only
inclusive
values

Sin2BUTfit =
0.788 = 0.031

~2.70
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/ —— UTfit updates
more standard model predictions:

BR(B- 1tv) = (1.14 £ 0.22) 10* ‘

6 O

0_45; UTfit .....................................

o(BR(B—1v)[10™Y)

..... ~1.40

0.5 1 1.5 2

BR(B—t)[10™]

indirect determinations from UT
BR(B - 1v) = (0.811 £ 0.071) 10*

M.Bona et al, 0908.3470 [hep-ph]
20/45
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( UTfit updates
more standard model predictions:
from CMS+LHCb from CMS+LHCb
BR(B;- up) = (2.9 £ 0.7) 10° BR(By— up) = (3.7 £ 1.5) 107
~ g 6 O —~ 0.2r 3 6 O
dgl . Il — """""""""""" J"; o_1af_ UTfit ....................... .........................
= os} mmer13........ T S gqesummerta . 1 S
TF 0.7 . T‘ 0.14—- SMfit i "
am 0.6 a‘c 0_12; ..................................
% 0.5 in ; F % R — 3
‘6’ 0.4 ' o ‘6’ 0.08:— ...............................................
0.3 & 0.06 0 bt i 2
0.2 .,
0.1
o 3 ‘i 5 0.1 0.2 0.3 0.4 0
BR(B_—I1)[10”] BR(B —I)[10°]
~1.40 ~1.70

indirect determinations from UT
BR(B;- Il) = (3.98 + 0.16) 10~ BR(B,- Il) = (1.06 £ 0.04) 10°

time-integration included

- Marcella Bona, QMUL L — 21/45




UTfit updates

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):

“_Marcella Bona, QMUL 22/45




UTfit updates

new-physics-specific constraints

o LB — X)) -T(B 0 X) ( I3, ) |

semileptonic asymmetries: | = L(B, — (+X) + I'(B, — (- X) Afull

sensitive to NP effects in both size and phase B factories,
As(Bg)[10°] =-0.5+5.6, Ag(B.)[10°]=-4.1 +4.5 CDF +DO +LHCb

same-side dilepton charge asymmetry: DO arXiv:1106.6308
admixture of Bs and By so sensitive to NP effects in both systems

. 03 Ny M
AL X 10° =-7.9% 2.0 faxab A H foxdAsy

AP
4SL -

fd Xdo + fx X =0

lifetime 175 In flavour-specific final states:
average lifetime is a function to the width and
the width difference (independent data sample)

757 [ps] =1.417+ 0.042  HFAG

Ps=2B3s vs Al s from B> J/P@

angular analysis as a function of proper time and

. . LHCb: Gaussian
b-tagging. Additional sensitivity from the Al terms

Marcella Bona, QMUL . 23/45




UTfit updates N

| NP analysis results

1=

: UTﬁt
1__ summer13
i NP fit
ool ~p =0.147 £ 0.045
: n = 0.368 + 0.048
i Vv
0_
Edegeneracy SM is
-0.50f y broken -
- Pp=0.159 £ 0.015
N =0.346 £ 0.013
-1
| |

-1 -0.5 1 O 1 1 1 I0.5I 1 1 1 1 1 1

p
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UTfit updates

¥ 2
NP parameter results O s T
15_ + summeri13
- NP fit
dark: B89, Co=1.05+0.16 | osf |
o
SM: red cross osh Camk VS Cek
AE
Cs, =1.00+0.13 _1_55_
@5, = (2.0 £3.2)° _ 2105 ASM 27"
: Aq_Cqu ’ Aq e i 2 o.|5 4 1.|5 2I 2.|5 3|' 3.|5 cll 4!5 5
?—;vzoé 5 201 CAmK
0 155— Ceq VS PB4 s::':nfr:S o0 155— UTrit
10:_ 10:_ summeri3
: NP fit - NP fit
51 5F
L 02— + of— +
5— i Ce, = 1.07 £ 0.08
10f- 10f @, 5 (0.6 £2.0)°
A5 15 CBs VS @Bs
2006304 06 68 1 4214 1618 2 '2°¢::"6fz"6f4i'6.lé'6fé"1|"i.|2'"1.|i"1.|é'i!é”2
CBd CBs
“_Marcella Bona, QMUL . —— 25/45




UTfit updates N

NP
NP parameter results A —|1.8 e A 215"
q ASM
| q
o
UTsit Z UTgit
summeri3 _e—m summeri3
NP fit NP fit
dark: 68%
light: 95%
ST R ... SMredgross
0.4 I[I.5I - I1'3.6 0 0.1 0.2 03 0.4 0.5 0.6
NP, A SM NP, A SM
Ad /Ad A /AT

The ratio of NP/SM amplitudes is:
< 20% @68% prob. (34% @95%) in By mixing
< 18% @68% prob. (26% @95%) in B, mixing

see also Lunghi & Soni, Buras et al., Ligeti et al.
Marcella Bona. QN — —— 26/45




UTfit updates

testing the new-physics scale

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

& At the low scale HAB=2 _
use OPE to write the most S
general effective Hamiltonian.
the operators have different T = QST L
chiralities than the SM - 8 8
NP effects are in the Wilson @2 = q?ﬁq-’LqIRq!L =
Coefficients C QFY = % ¢ G}R @

L NP effects are enhanced %% _ o o -
Q)7 = 4ir "LL(],,L(LR =
@ up to a factor 10 by the
values of the matrix elements Q7" = Crd T dn
especially for transitions |
. T M. Bona et al. (UTfit)
among quarks of different chiralities JHEP 0803:049.2008
@ up to a factor 8 by RGE arXiv:0707.0636

“_Marcella Bona, QMUL 27/45




UTfit updates

effective BSM Hamiltonian for AF=2 transitions

Putting bounds on
The Wilson coefficients C, have the Wilson coefficients
in general the form give insights into the
NP scale in different
NP scenarios that

@@ enter through F, and L

function of the NP flavour couplings
loop factor (in NP models with no tree-level FCNC)

/\: NP scale (typical mass of new particles mediating
AF=2 transitions)

Marcella Bona, QMUL 28/45



UTfit updates

testing the TeV scale

The dependence of C on A changes C; (A) : /\_3

on flavor structure.
We can consider different flavour scenarios:

® Generic: C(A) = a//\? Fi~1, arbitrary phase
® NMFV: C(A) = a x |Feu|/A*> Fi~|Fsy|, arbitrary phase
®

a (L) is the coupling among NP and SM

@ a ~ 1 for strongly coupled NP If no NP effect is seen

® a ~ oy (as) in case of loop lower bound on NP scale A
coupling through weak if NP is seen
(strong) interactions upper bound on NP scale A

F is the flavour coupling and so
Fsu IS the combination of CKM factors for the considered process

Marcella Bona, QMUL 29/45



B ——

UTfit updates

( results from the Wilson coefficients

Generic: CG(A) = a/A?, Fi~1, arbitrary phase
a ~ 1 for strongly coupled NP

0°E

—

To obtain the lower bound for
loop-mediated contributions,
one simply multiplies the bounds
by as (~ 0.1) or by aw (~ 0.03).

NP scale A (TeV)
o

104

10°¢

a ~ dy In case of loop coupling
through weak interactions

102

I 10-

¢ C € ¢ C

7 2 3 4 5
Lower bounds on NP scale NP in aw loops
(in TeV at 95% prob.) A>1.510*TeV

Non-perturbative NP
A>5.010°TeV

“. Marcella Bona, QMIUL . — 30/45




UTfit updates

results from the Wilson coefficients

NMFV: C(A) = a x |Feul/A%, Fi~|Fsu|, arbitrary phase
a ~ 1 for strongly coupled NP

-
o
N

Y
o
TTTT T T T

To obtain the lower bound for
loop-mediated contributions,
one simply multiplies the bounds
by as (~ 0.1) or by aw (~ 0.03).

NP scale A (TeV)

a ~ dy In case of loop coupling
through weak interactions

| 10!

G ¢ G G g
Lower bounds on NP scale NP in ay loops
(in TeV at 95% prob.) A>34TeV

Non-perturbative NP
NA>113TeV

“. Marcella Bona, QMIUL — 31/45




f UTfit updates

conclusions

—~ SM analysis displays good overall consistency

—~ Still open discussion on semileptonic inclusive vs exclusive,
new discussion on the new lattice averages?

~ UTA provides determination also of NP contributions to
AF=2 amplitudes. It currently leaves space for NP at the level
of 15-20%

~ So the scale analysis points to high scales for the generic
scenario and even above LHC reach for weak coupling.
Indirect searches become essential.

~ Even if we don't see relevant deviations in the down sector,
we might still find them in the up sector.

32/45
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UTfit updates

Flavour mixing and CP violation in the Standard Model

@ The CP symmetry is violated in any field theory having in the Lagrangian at
least one phase that cannot be re-absorbed

@ The mass eigenstates are not eigenstates of the weak interaction. This feature
of the Standard Model Hamiltonian produces the (unitary) mixing matrix Vcgm.

Vud Vus Vi . A AN — )
‘/(-Zd %S Vcb = —\ _ %2 AA2
Via Vis Vi ANY(1— p— i) —ANZ 1
t
u c
N
d S b

“_Marcella Bona, QMUL 34/45




Latest sin2f results:

& F 3 BABARY -
300+ B” tags /" ) preliminary
2200—=B° tags : —
5 F 5 -
5 100 — by =
o 57 - - — iy i &
B oar =
E F b 3
E 0.2 _—\ —
é L _
> OF N
2021 ~
04F | . . —
-5 0 5
At (ps)

raw asymmetry
as function of At

UTfit values

sin2B(J/wK®) = 0.665 * 0.024

“._Marcella Bona, QMUL

UTfit updates

LHCb not competitive
yet with a 0.07 error

sin(2¢) e

0.2

/

PRELIMINARY
Average © 0.679 +0.020

JHRAG T L N S
BaBar 0657+0036i0012
PRD 79 (2009) 072009
Belle 0.670 + 0.029 1} 0.013
PRL 108 (2012) 171802 i
Average 0.665 4 0.024
HFAG

T BaBar T U TR T 0 '6’921'1'0'66'1'1'6 031
PRD 79 (2009) 072009
Belle 0.642 + 0.047 i 0.021
PRL 108 (2012) 171802 :
Average 0.663 % 0.041
HFAG ,

0.3 0.4 0.5 0.6 0.7 0.8 0.8 1 1.1

BABAR Collaboration
PRD 79:072009, 2009

Belle Collaboration
PRL 108:171802, 2012

data-driven theoretical uncertainty

AS = 0.000 £ 0.012

M.Ciuchini, M.Pierini, L.Silvestrini
Phys. Rev. Lett. 95, 221804 (2005)
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UTfit updates

Theory error on sin2f: AR OO
V*cbvcs OV*thts O V*ubvus
V*Vea V*, Vi V*iuVud
—~ . 2'0.0015
:'-r 1) Fit the amplitudes in the @
g :
= SU(3)-related decay J/yn° ° 2) Obtain the upper
and keep solution compatible z “g limiton the penguin
with JAyK E amplitude and add
B 0.0005 100% error for SU(3)
_ breaking
£ | |
3) Fit the amplitudes in 2 [ = AS = 0.000 + 0.012
J/‘IIKOimPOSing the -; noutr M.Ciuchini :VI Pieri:i ;.. Silvestrini
upper bound on the F Phys. Rev. Lett. 95, 221804 (2005)
©
CKM suppressed 2
amplitude and extract 2 *°%
the error on sin2f
b7 o0 o 04

Marcella Bona, QMUL AS(JIWK®) B 36/45




UTfit updates

a: CP violation in B° - mtr/pp

+ -
T T Scp VS Cep E

CCP PRELIMINARY

T y I !

0 -/ A AAATE L) BaBar-i
/ 7| Belle |

f * [l LHCb |

/ [ Average

02t f_,e i

’/

Belle Collaboration
CKM2012 preliminary

iy i ) BABAR Collaboration |
I A . - 1+ |JF’/’SII-T|Ei e*Y 0.6 arXiv:1206.3525 [hep-ex]
Tr — ; :
1 —|— |PfT|EiEE_iT LHCb Collaboration
LHCb-CONF-2012-007
Crr o sin(d) 08 | ]

Sﬂ-ﬂ — \]]_ —_ C2 Sin(zaeff) -0.8 -0.6 -0.4 0.2 0

Contours give -2A(In L) = Axa =1, corresponding to 60.7% CL for 2 dof

“. Marcella Bona, QMIUL _ — 37/45




( UTfit updates
a: CP violation in B° -» mtr/pp

0.01 = F ‘

_-é' [ 1 Combined UT- - UTsit
2 B pipi flt 1 :Ete;r:S
o B2% rhorho winter13 I !
S 0.008 R rthopi
'_E 0.006
«
QO
g 0.004
a o

0.002

00 50 100 e 2 150 -I -1 L 1 1 I-0.5| 1 1 1 0 1 1 1 Io.sl 1 1 1 1 L 1

of’]
a from 1UT, PP, T decays:
combined: (91.1 £6.7)°

ge]
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UTfit updates

v and DK trees

/ DK \Q‘_Uc)

B— D0 (DT*m)K(*) N V., B
decays can proceed B v + strong phases RIS
both through V., and \
V., amplitudes ~rze” PO K A(D’—= f)
A - K™ b g Y~ — iy 3
) f< - C5° VarVule™ (M)
b € 0 B " 05 = strong
B _ Vg A D _ ? K™ pﬁase diff.
(V) U U u

A(B_ — DOK_) = Ap A(B_ —> DOK_) — ABTBE?Z'(‘SB_’T)
ABtY —» D°K+)=Ap A(Bt - D°K™T) = Aprgei(®st7)

sensitivity to y: the amplitude ratio r;

B~ — DK~ hadronic
B — B— _ DOK—| \/”72 +p? x Fcs ™ contribution
channel-dependent

“_Marcella Bona, QMUL 39/45




UTfit updates

hew-physics-specific constraints

Coen @nd ¢, are
parameterize possible
NP contributions from

( 127]?2+r?|g) b — spenguins
o —+
By

= 1: (6T 420 ~ B_}
fe—— = ) 4 e(?q F2¢By) Pen ng + ng—
q c BI

B meson mixing matrix element NL O calculation
Ciuchini et al. JHEP 0308:031,2003.

t nyg 2
5+ N1o—=—
n: |nBl

@s=2B3s vs Al s from B - J/Y@
angular analysis as a function of proper time
and b-tagging

additional sensitivity from the Al's terms
@ and Al g:

@ and Al's: central values with
2D experimental likelihood from CDF and DO  gaussian errors from LHCb

40/45
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UT analysis including NP

M.Bona et al (UTfit)
Phys.Rev.Lett. 97:151803,2006

PN | Coo @a | Coe | Coor B
V..V X
y (DK) X
€ X X
sin23 X X
Am, X X
a X X
A, B, X | X
AT IT, X X
AT, X X X
Am, X
Ao X X X X X

Marcella Bona, QMUL

UTfit updates

model independent

assumptions
SM SM+NP
freelevel .
(Vub/V cb) (Vub/Vcb)
,YSM ,YSM
Bd Mixing
B> B +0zq
aSM aSM_ ¢Bd
Am, CgsAM,
., BsMixing
Am, Ce AMm,
BSSM BSSM +¢BS
8KSM C8K 8KSM
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UTfit updates

contribution to the mixing amplitutes

analytic expression for the contribution to the mixing
amplitudes Lattice QCD

i = 33 0 ) o) P [Birz,

arXiv:0707.0636: for “'magic numbers” a,b and ¢, N = ag(\)/as(m,)
(numerical values updated last in summer'12)

analogously for the K system

{HD|H.&S 2|HIII -a.— ZZ(b{Ti}_I_ﬂc{ri}) ﬂjﬂr{ﬁ]ﬂr{f{-ﬂ'@ﬁd'ﬁrﬂ}

i=1r=

To obtain the p.d.f. for the Wilson coefficients Ci(A) at the
new-physics scale, we switch on one coefficient at a time
In each sector and calculate its value from the result of the
NP analysis.

“_Marcella Bona, QMUL 42/45




UTfit updates

Results from the Wilson coefficients

the results obtained for the flavour scenarios:
In deriving the lower bounds on the NP scale, we assume L, = 1,
corresponding to strongly-interacting and/or tree-level NP.

Parameter 95% allowed range  Lower limit on A (TeV) Lower limit on A (TeV) " 1><1o"5
(Gev—2) for arbitrary NP for NMFV '{;"
ReC}  [-9.6,9.6] 1012 1.0- 10° 0.35 § o.08f
ReC% [-1.8,1.9] - 10~ 7.3- 107 2.0 0.06
ReC3 [-6.0,5.6] - 10— 4.1-102 1.1 -
ReC [-3.6,3.6] - 10715 4.0 0.041
ReCj [-1.0,1.0] - 107 10-10° 2.4 0_02:_
ImC}, [-4.4,2.8] - 1015 1.5- 104 5.6
ImC% [-5.1,9.3] - 10-17 10- 104 28 o @
ImC3 [-3.1,1.7] - 1016 5.7 104 10 _0_02:_
ImCj [-1.8,0.9] - 1077 62 15
mop 1522807 10 d - Doggrppg e

/ Re(C':( )

To obtain the lower bound for loop-mediated contributions,
one simply multiplies the bounds by o ~ 0.1 or by aw ~ 0.03.

Marcella Bona, QMUL . 43/45




UTfit updates

Upper and lower bound on the scale

Lower bounds on NP scale from K and
B. physics (TeV at 95% prob.)

-
o

) ~
TTT]

NP scale A (TeV)
3 3

Scenario| strong/tree ag loop aw loop = Ce.

MFV 5.5 0.5 0.2 oE
NMFV 62 6.2 2 10°F
General 24000 2400 800

-

o
o
|

-
o
T T T 1T

Upper bounds on NP scale from Bs:

Scenario| strong/tree | a, loop aw loop

NMFV 35 4 2
General 800 80 30

® the general case was already problematic
(well known flavour puzzle)
® NMFV has problems with the size of the B. effect vs the
(insufficient) suppression in By and (in particular) K mixing
® MFV is OK for the size of the effects, but the B, phase
cannot be generated
Data suggest some hierarchy in NP mixing
Marcella Bona, QMUL which is stronger than the SM one




The future of CKM fits

LHCb reach from:

r

SuperB reach from:

©2007 V. Lubicz

UTfit updates

0. Schneider, 15 LHCb SuperB Conceptua .
cguaior:;i:: Upgrade SIIIII!I'B Design Report, Hadrqnuc Currgn‘t 60 TFlop | 1-10 PFlop
Workshop N/ OrXiv:0709.0451 matrix lattice Year Year
10/fb (5 Y@GI"S) 1/ab (1 month element er'r';)r' [2011 tHCb] [2015 Suopel"B]
. . £5%(0) 0.9% 0.4% <0.1%
Ams 0.07 /o(+0.5 /o) no at Y(55)) . (22%onl1-f) | (10%onl-f) | (2.4% on1-f)
AS ? 0.006 B 11% 3% 1%
sL ’ . .
05 (T/v 0) 0.01+syst 0.14 G 14% | 25-40% | 1-1.5%
f, BY” 13% 3 - 4% 1-1.5%
75/ab (5 years) : 5% 15-2% | 0.5-0.8%
sin2B (/v Ks) 0.010 0.005 @6%on&1) | (9-12%on&l) | (3-4% eni1)
T 4% 1.2% 0.5%
Y ((1“ rnefhods) 2.4° 1-2° B—DD"v | 40%on1-F) | (13%onl-F) (5% on 1-F)
o (all methods) 4.5 1-2° i 11% 4-5% 2-3%
|V, | (all methods) no <1% I, 13% 3—4%
S.Sharpe @ Lattice QCD: P d Future, Orsay, 2004
|Vub| (G” meThOdS) no 1-270 and r::o:f of ?I‘::cs.s. Latf'i.:esea::;nlixe:::::e Cor:'l:-n‘:ﬂee
2015
ICO'GE “the ni are”
o.5F =iy
04ESm ere A -f;;,zf':;
0.35— & | — 3 ;M
u.z:: R ’ﬁé,y ,
oaf ;;":y 4 I"I am, |72
: ,"' .I | \ o
o; H
'“=5:1 e a ‘%:1'4 gl '1‘{;'4' ' 'hl:ﬁrbs 45/45
hY Marcella Bonz b ' ' ST B ' T T T T 5
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