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Outline

-« very briefly:
introduction and motivations
the tool: the Unitarity Triangle fit

= Standard Model fit
@ SM constraints
@ checking for tensions
@ SM predictions

% Beyond the Standard Model:
@ model-independent analysis
@ NP-specific constraints
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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 Vaus Vub
Ved Ves Vb | =
‘/td Vis Vfb
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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 Vaus Vub 1—
Ved Ves Veb | =
Via Vis Vi ANY(1—p

@ With three families of quarks, there
is one phase that allows CP violation
in the SM. All the flavour mixing

V V* processes are related (through the
td” b unitarity of the Vckm) to this phase.

B —=>nm,on

Unitarity Triangle

VudVap + VedVey + VedVip, = 0
0
Vch:b B éd/ 1//Ks All the angles are related to the CP

asymmetries of specific B decays
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CKM matrix and Unitarity Triangle

many observables
VudVap + VedVep + VedViy, = 0 functions of p and n
overconstraining
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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
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the method and the inputs:

f(p, 7, X|c1, ..., em) ~ H fj(clﬁaﬁax)*

i=1m

Bayes Theorem

(b= w)/(b— ¢)

| || fi(=:)folp, )

€K 7[(1 — p) + P]

Amyg (1—p)*+ 7

Amg/Ams || (1 — p)% + 7?

Acp(J/YKg)
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UT triangle fits

Standard Model +
OPE/HQET/
L attice QCD
togo

from quarks
to hadrons

| sin 23 | .028; WW

-Jlﬂlﬂ?’ mmm hep-ph/0509219
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the LEP-style analysis in the p-n plane:
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the LEP- style analysis in the p-n plane:

ek from K-K mixing

€« = (2.228 + 0.011) - 10°

-0.5_— -0.5_—
A A K ’ H K
[ToTs] FTov] J
LT I 1 L LT I 1 L < | | >
-1 -0.5 0 0.5 1 _ -1 -0.5 0 0.5 1 _ u
g g B =

K

PDG

<K|J |0><O0|J"[K>

from lattice QCD B, =0.731+0.036

le, = C.B, A*A{ n{l—?ﬁ/?]ﬂ]@nE?u"[l—p}l

Sy = Inami-Lim functions for c-c, c-t, e t-t contributions
(from perturbative calculations)
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the LEP- style analysis in the p-n plane:

VeVl Am, from Bg-B, mixing o_q

| . =)+ Pl

Amg = 0.507 + 0.005 ps™
Amsg = 17.70 + 0.08 ps™

WA

CDF +LHCb

9 y, /.:?_[n’
S(x,)mpg, fﬂ B, |Irb[ |Vrd[ A]?I“, =[(1-p) +n"]- j >

mﬂ,an( gy o h WLER (1-p ) +1) Am #f,Ba

S = Inami-Lim function _
for the t-t contribution Bg, and fz, from lattice QCD

(from perturbative calculations)
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the LEP-style analysis in the p-n plane:

HFAG, Dec 2007

S 2[ CDF2 observation (2006)
= I data + 1.645
=, 1 I Ei dgtg +1.645 c (stat only) +¢
| I ¢ datatioc '+ ______________ 1
= f S5 A4 I
g e M\ 1
: " A
= [ A 93% CL limit  17.2 pS
g -1fF B sensnltluty 3:1 0ps : ; |
z
I~y 2r DO evidence (2007, preliminary)

datat1.645c

data + 1.645 o (stat only)

¢ datatlo

[ A 95% CLlimit  16.1 ps
-1F hod sensntlwty 27.3 p

MWHW 'MHL'

2 Average of all others (1997-2004)
datat+1.645c

data + 1.645 o (stat only)

I ¢ datazlo
- 1645c

0.

b S EES i HHH\ I

(;I I 5 ..1|0....1|S....2|0. I‘25”II30
Am_(ps™)

New world average from

CDF and LHCb

Am, = 17.70 £ 0.08 ps™
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Fitted Amplitude

Amix

CDF Run Il Preliminary

UT triangle fits

L=1.0fo"

2Am, = 17.77 £ 0.12 ps
3
o .
e P
| —e— data 1fb
o[ — cosine with A=1.28
0~ 0.05 0.1 0.15 0.2 0.25 0.3 035
Decay Time Modulo 2rn/Am, [ps]
1l:' = = r T * 5 - " T " I " 3
“CAM, = 17.63 + 0.12 ps':
0.4f =
0.2 -
oF :
-0.2F- 3
-g:;: LHCDb preliminary 1 E
-0:85— \s=7TeV ~35 pb _E
} I TR T s

0.3
t modulo 27 / A m, [ps]
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| the LEP-style analysis in the p-n plane:

UT triangle fits

I Vub/Vcb I

i | | B'F
A Ve/ V| ] B
; | 2l - p) + Pl
_1r ‘BE 0 - B ‘5% o5 1 5
_ Am-d n.sg_ A:ms /Amd
§ Q-p+7
__-“IP 0.5 0 0.5 ; 5 __-“IP -l.'l“5 0.‘5 1 5
‘LI;LI!} A 1
‘ 4 = ),lﬂ pl _|_ ??
ch 1 — 0}
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Y v
{ I
b C b u

tree diagrams

b —» ¢ and b — u transition

o negligible new physics contributions

o inclusive and exclusive semileptonic
B decay branching ratios

QCD corrections to be included

o inclusive measurements: OPE

o exclusive measurements: form
factors from lattice QCD
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Vcb and Vub

0.006

P :
= . B combined UTe
% | B2 Exclusive L
g o) B @Inclusive s
. UTfit input value
Laiho et al 2 0.00a- P 5
Ve, (excl) = (38.6 £ 1.2) 10°| % Ve, = (409 £1.7) 10
HEAG g7 uncertainty ~ 4%
0.002— 5
V., (incl) = (41.7 £ 0.7) 10 i 4
~2.20 discrepancy 00.035 0.04 0.045
v_,|
>.0.0015—_ p— G
Laiho et al [ | B Exclusive fit ‘ UTfit input value
) L
— - nclusive
| Vs (excl) = (3.42 £ 0.37) 10°] 3 - % V., = (3.86 + 0.52) 1073
UTfit from HFAG E 7 uncertainty ~ 13%
Vw (incl) = (4.32£0.38) 10°| & |
0-0.0005*
~1.70 discrepancy
00.002 0.003 0.004 0.005
IV I
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the LEP-style analysis in the p-n plane:

|$—_: |
E_ Ivcb/vubl

0.5

NeXT PhD Workshop

|‘:It

&

0.5

UT triangle fits

UTfi]

0 =0.157 + 0.037
n = 0.409 + 0.043
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angle constraints in the p-n plane:

NeXT PhD Workshop

UT triangle fits
0.5 1 fj
B-factory
results
15
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angle constraints in the p-n plane:

. Iy \ sin2B from
\Y time-dependent
05 B Ac- in B = JiyK

At
t=0 \
{14 § et

1 T ws 0 o5 T Af

At

=CroosAm,t + S smAmt

Prob{B°(f) > for)— Prob{B°(t) = fix)
ProW(B°(t) > fir)+ ProbB(t) > fi:)

t) =1 sSinAm At sSIN2f3 ‘

A ()=

Ay
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Latest sin2p results: sin(2P) = sm(2(|)1) HEAS

(Kﬁl PRELIMINARY

BaBar 4 ) 068?+0028+0 012
PRD 79 (2009) 072009 1h
BaBar y_, Ka | 0.690 + 0.520 £ 0.040 4 0.070
M & ® Nelvana PRD 80 (2009) 112001 j
2 : BaBar J/y (hadronic) K = 1.560 £ 0.420 £ 0.210
n BABARY ) Ks 1 £0.210
3300 =+ B° tags ; preliminary PRD 69 (2004) 052001 é 5
& Belle 0.668 + 0.023 + 0.013
o} i
2 200E-=B° tags Moriond EW 2011 preliminary "' :
5] i :
3 100 Average ;| 0.678 + 0.020
HFAG | :
——&—— ) A : . . R
0.4 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

BABAR Collaboration
Physical Review D 79:072009, 2009

B ; , BaBar with 465 10° BB pairs
T e sin2f = 0.666 + 0.031 £ 0.013

raw asymmetry Belle with 772 10° BB pairs

as function of At sin2f = 0.663 + 0.025 + 0.013

Belle Collaboration
Moriond EW 2011, preliminary
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UTfit values

SinZB(J/‘VKO) = 0.664 £ 0.022 data-driven theoretical uncertainty
WA

.Ciuchini, M.Pierini, L.Silvestrini

NeXT PhD WorkShop Phys. Rev. Lett. 95, 221804 (2005) 17
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angle constraints in the p-n plane:

o.: CP violation in B° = 't

considering
the tree (T) only:

}"nn — eZia
C..=0
S, = sin (2x)

W~ U adding the penguins (P):

b . u s\ _ i 1+ |P/T|ees
d.s o 1 + | P/T|efe—

) y . W~
:% g.d4.8 C?T?T o Sin(5)
& 9 ™~ u.d.s Sxr = |1 — C2,_ sin(20fs)
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angle constraints in the p-n plane:

from a4 — to o: 1sospin analysis

@ B- n'n, 1’ n°n° decays are connected from isospin relations
@ ©t ¢t statescan havel=2o0rl=0
= the gluonic penguins contribute only to the | = 0 state (Al1=1/2)

=% w*n’ is a pure | = 2 state (Al = 3/2) and it gets contribution only

from the tree diagram
= triangular relations allow for the determination 2ot = 200 + K.,

of the phase difference induced on o:

A=A

Both BR(B®) and BR(B") | N |
have to be measured BRI Y N ,e"'.___ |
in all the Tt channels ' | A" —xx)

AB—nn") = AB™— 1*n°)

NeXT PhD Workshop 19



UT triangle fits

v()4 Marcella Bona
Belle Collaboration

angle constraints in the p-n plane:
PRL 98 (2007) 211801

BABAR Collaboration

S +~ -
a reSUIt for n n and p p arXiv:0807.4226 [hep-ex]
ﬂ:+ T[- SCP AL CCP ICHEP 2008 p+ p- SCP \E CCP LP 2007
Cep PRELIMINARY  Cgp PRELIMINARY
T T T T ! T T ! T T
i Belle 0.4 L E Belle
©2  Average

B Averagqfa

-0.38+0.06
10.65 £ 0.07 °

-0.2

-0.4 |

S -OI.2 0 0?2 0.4
“C,p = -0.06 £ 0.13"**
=-0.05 % 0.17

-0.4 -0.2 0

-0.8 -0.6

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

20
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UT triangle fits

angle constraints in the p-n plane:

I |
5 1

B+

A~ \ v and DK trees

<% DWK® decays: from BRs and BR ratios,
no time-dependent analysis, just rates

"p = the phase y is measured exploiting

interferences: two amplitudes leading to
the same final states
+ some rates can be }

really small: ~ 10~ A K
W s
= - .
K \kﬂ’ﬂ‘—}f ) B Ve fDo
u u
Vcb (~7\‘2)

+ strong phases

Vubzlvuble K4 (~}"3)

Vcb
%\
Erpe’ DO K A(D°> f) ° -

W'LHII?I<.C |
B~
S

B— D" (D"°)K'"” decays can proceed both i KT
through V_ and V amplitudes

NeXT PhD Workshop

u u
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sensitivity to y: the ratio r;
Vubzlvuble-iy (~;\'3)

A K- o U _
- D°
W‘-J:\-\"—‘<s ) W-il-,_LLl<c 8 . = strong
b c B phase diff.
B Vg(Ay O ) " K-
u U

A(B~ — D°K™) = Ap A(B~ — D°K~) = Agrge'®B—7)
ABTY - D°Kt)=Ap  A(B"T — D°K*) = Agrgei(ds+7)

rg = amplitude ratio

B~ — DVK— \/_2 -
"B= = o DOK—| n:rp Xl;c*s
~0.36 hadronic contribution
s in Bt = D™OK*: 1, is ~0.1 channel-dependent

+» While in B —» D*°K?® r; could be ~0.2-0.4

to be measured: rz(DK), r*z(D*K) and r°;(DK*)
NeXT PhD Workshop
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angle constraints in the p-n plane:

v and DK trees

- : & f
I B all UTfit Hsor UThr | S=180f UTjie

0-002 __ A @ Dalitz 100;— 0 100;—0
i B KRS ADS+GLW 3 oF o
o & oF oF
0.0015 : :

Probability density

-50 -50[
-1002— o -1000
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0-001 oo b b benna bivns binns b benn biana b RS SRENE CREEI FURT] RE AR FRARI SRR RA AN AR SR AR EE T
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rg(DK) rg(D*K)
:150:— Ewo
0.0005 s >
100} 100 ‘
50F ' 501
0 05 of—
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d 100 -100D
= + )0 : :
,Y (76 — 11 -150F -150-
¥ 1 1 1
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vl b b b b b b Lo b
0 010203040506 07 08 09 1

rg(DK*)
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angle constraints in the p-n plane:

levels @
95% Prob

Y

p =0.127 + 0.027
n = 0.329 + 0.016

p
from D¥x/p decays
NeXT PhD Workshop 24
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Unitarity Triangle analysis in the SM:

NeXT PhD Workshop 25
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Unitarity Triangle analysis in the SM:

1=

1

A p =0.129 + 0.022
n = 0.346 + 0.015

@ Data in agreement
@ NP, if any, seems not
to introduce additional

sln(2B+T/

-0.5[—
[ N CP or flavour violation
L / in b < d transitions at
-1 / current experimental
L D / » precision
0.5 1
P
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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 flavor physics

The cross has the coordinates (x,y)=(central value, error)
of the direct measurement

V. (incl)|

o 1

o(Y[°])
o(V,,)

0

100 150 %o 80 100 120 140 ° 0.8025 0.003 0.0035 0.004 0.0045 0.005

Y[O] 0:[u] Vub

Color code: agreement between the predicted values

and the measurements at better than 1, 2, ...nc
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B(B — lv) =

-4
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M.Bona et al.
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Marcella Bona
some standard model determinations

o
Yoy
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d
BR(B—1v)

In

NeXT PhD Workshop



\Q Marcella Bona

Posterior Probability Density

CDF Il Preliminary 7 fb™
RRRREN

&= 68% Bound
= 90% Bound

|
0\ 1

20 30 40 50 _60 70 80
BR(BS—m'u*)

6 8 10
BB(B_—II)[10°]

NeXT PhD Workshop

latest CDF resulit:

o(BR(B_—I))[10°]

indirect determination from UT
e BR(B.—Il) = (3.54 £ 0.29) 10

UT triangle fits

more standard model determinations: B.—»upu |

6 O

10 15

BR(B_—II)[10°]
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UT analysis including new physics (NP)

Consider for example B; mixing process.
Given the SM amplitude, we can define

e—21<1> <B |H§fl¥l+Heff|B > 1_|_ANPe_ZiquP
(BJHIB,) Ag et

Bs
All NP effects can be parameterized in terms of one complex
parameter for each meson mixing, to be determined in a
simultaneous fit with the CKM parameters (now there are
enough experimental constraints to do so).
For kaons we use Re and Im,

since the two exp. constraints _ Im(x° |H ﬂ‘:! ')
ex and Amgare directly related * Im(K°|H I‘K ')
to them (with distinct Re< Kﬂ>
theoretical issues) Cam, = < ‘ Ku>

NeXT PhD Workshop 30
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UT analysis including NP

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

P, N | Caa @y | Ci Ces s assumptions
Vub/Vcb X
X SM SM+NP
DK
vow tree level
B X X (Voo V )™ VIV )™
I SM SM
sin2f3 X X Y : y
Bd Mixing
Am X X
: p" B 054
a X X aSM aSM— ¢Bd
Aa Be XX Am, CesAm,
Bs Mixing
ATy X X X " mSSM 9y mSSM
AFSIFS X X X B SSM B SSM +¢ "
Am, X
Ac X X X X X €c Ce, e,
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hew-physics-specific constraints

a8 = [(Bs — ¢*X) -T(B; - £ X) _ - ( 12 )
L= T(B, S ¢+ X) + T(B, — - X) ATl
semileptonic asymmetry: e o
sensitive to NP effects in both size and phase 094040,2002
Agp x 10° = -0.17 + 0.91 DO

: : Phys.Rev.D82:012003,2010
same-side dilepton charge asymmetry:

admixture of B, and B, so sensitive to NP effects in both systems

AL x 107 = -7.9+ 2.0
DO arXiv:1106.6308
lifetime 1™ in flavour-specific final states:

average lifetime is a function to the width and the width difference
(iIndependent data sample)

Dunietz

) HFAG etal,
Tp. [ps| = 1.417 + 0.042 hep-ph
a 0012219
NeXT PhD Workshop 32
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new-physics-specific constraints
0s=2Bs vs AL's from Bs— Iy ¢

UT triangle fits

@® Angular analysis as a function of proper time and b-tagging

@® Additional sensitivity from the AI's terms

Cren aNd ¢, are
parameterize possible
NP contributions from

b — spenguins

B meson mixing matrjx
element NL O calculagion
Ciuchini et al. JHEP

Preliminary
~ g -1 =_
Tg 04 DOGLIT ol kou . -
B B Il AM = 17772 0.12 pe-t ds and Al's: 2D experimental
] il . -
e 02 @ 8% CL likelihood from DO
S ok LL
0.0 3
02F
oaE DO summer 2010
A R RS R RS S RN
-3 -2 -1 0 1 2 3
$7/%[rad] for Al
- (SM | o
r{z g 0 @ neBa + nq; ¢\®q +398,) . ny By + njo
= — — - 5 4+ —
Afull | e R ’ B
2( r");::]\[ o] "
4 A J:.-Bq} (”:5 1-—“6B2* mg’) { f'{'f’frcuwﬂ”'r]C_lpm (zu + nu%>
ha;f‘ R| 1 B]
S (Pen , o4 @ R.-
(_-ll{. Iq[\E+’_JIq— +~f.’jjq% (”r‘ + ”H]B_;})}
L

NeXT PhD Workshop

0308:031,2003.
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UT analysis including NP

=

[ [UTjif] Y
1_
: p = 0.145 + 0.045
0.5 \ @ n = 0.389 = 0.054
i V.
o Voo
osf |
- Allowing for NP we go
L back to the SM solution
! L1 p =0.129 £ 0.022

YT 1 = 0.346 + 0.015

before the B factories:
the uncertainty on CKM parameters
with NP was the limiting factor.
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NP parameters in the K & B, sectors

ImA, =C.ImA." full | 5
e “ wllam.=C, (Am, )" Cp. e2i¢ny — Byl Hap | Bg)
ReA.=C,, ReAy e T (B,|HM|B,)
g.=C. &0
I
VT 5 50p p=0.129 £ 0.022
O s Ui o |M=034620015 |
L
0.5 Cgd VS (B4
- 20—
oF X SM expectation |
0.5;— 105_
8 Camk VS Cek o X
.50 -10F dark: 68%
gl s bl oo P SE PN L S
C.
i Cgq = 0.82 + 0.14

CAmK = 0.96 + 0.34 084=(-3.9 * 3.6)°
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NP parameters in the B, sector

5 sf X SM expectation -
_e_m GOE— CBS = 0-87 i 0.12
40 ¢Bs=(-23 * 10)°
201
0;_ X CBS VS (I)BS
-20F
-40F
I dark: 68%
-60—
80} | | l |
0 05 1 15 2 2.5
SM at ~2.1¢0 CB

NeXT PhD Workshop

Probability density

Probability density

UTﬁ t

CBs

0.04
0.03
0.02

0.01

05 [’

UT triangle fits
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some conclusions

@ test of the SM consistency and the CKM mechanism:

comparison between inputs and indirect determinations

© using all the available inputs from experiments and theoretical
and lattice QCD calculation

© extraction of the most accurate SM predictions

@ model-independent new physics:
© overconstraining of the SM fit allows
for extraction of generic amplited and phase
for all the systems (K, By, B,)
© scale analysis: putting bounds on the Wilson coefficients
give insights into the NP scale in different NP scenarios

@ LHCb and SuperB will | __ .
reach better precision and Qs’ Al T e | R
provide new measurements LIRSS L=
® the 2015(?!?) scenario is \o. 1 1 I/
including also improvements o — / -
on Iattice calculation A 'off“hfé"hf:{“hfzi"h.'é"gs R B X T T R Y Y 'gp.s g e s %s
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Back up dlides

UT triangle fits
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Testing the TeV scale

At the high scale HAﬂfz?:? _
new physics enters )
according to its

specific features )i
At the low scale C5*

use OPE to write the most -
general effective Hamiltonian. @3
the operators have different i
chiralities than the SM Q4
NP effects are in the Wilson 4id;
Coefficients C (s

NeXT PhD Workshop

— A%Y A a =3 ~H g
Gr 909507 i

UT triangle fits

0 —

—(¥ g B
4 rY LY RYL
—{k :3; —J X
4;r%G L9 R L -
o o =3 B
9;r9:L9L9iR >
(¥ .H 3 oy
4;r9LY95L9iR -

M. Bona et al. (UTfit)
JHEP 0803:049,2008
ar Xiv:0707.0636
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Effective BSM Hamiltonian for AF=2 transitions

Most general form of the effective Hamiltonian for AF=2 processes

A K ZC Q5d+ ZC Qsd

B,—B, be 2 A b

The Wllsolnhcoiefflments C, have Putting bounds on
In general the form the Wilson coefficients

@ give insights into the
@ NP scale in different
NP scenarios that
enter through F, and L,

'F.;|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 transitions)

NeXT PhD Workshop 40
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Contribution to the mixing amplitutes

analytic expression for the contribution to the mixing
amplitudes Lattice QCD

(By|Heg" 2| Bg)i = Zl Zl ?7 @Ci(A)'<Bq\Q?q|Bq>

arXiv:0707.0636: for "magic numbers” a,b and c, n = a.s(A)los(m,)

analogously for the K system

5 5 _ _ B
(KOHE K =303 (57 + ) % Gi(A) R (K°|Q3K°)

i=1lr=1

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.

NeXT PhD Workshop 41
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Testing the TeV scale

The dependence of C on A changes on flavor structure.
we can consider different flavour scenarios:

® Generic: C(A) = alA? Fi~1, arbitrary phase
@ NMFV: C(A)=a X |Fsu|[/A*> Fi~|Fsy|, arbitrary phase
® MFV: C(A) = o X |Fsull[A* Fi~|Fsu|, Fia~0, SM phase

o (L)) is the coupling among NP and SM
© o, ~ 1 for strongly coupled NP
© oL ~ Oy (0s) In case of loop

coupling through weak
(strong) interactions

If no NP effect is seen
lower bound on NP scale A
If NP is seen

upper bound on NP scale A

Fsv Is the combination of CKM
factors for the considered process

NeXT PhD Workshop 42
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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)
(GeV—2) for arbitrary NP for NMFV
ReC}k [-9.6,9.6] - 10-13 1.0-103 0.35
ReC} [-1.8,1.9]-10-14 7.3-10° 2.0
ReC% [—6.0,5.6] - 10-14 41-10° 1.1
ReCj [-3.6,3.6] - 10717 4.0
ReCy [-1.0,1.0] - 1074 10-10° 2.4
ImC} [—4.4,2.8] - 10-15 1.5- 104 5.6
ImC% [-5.1,9.3] - 10717 10- 104 28
ImC} [-3.1,1.7] - 1016 5.7- 104 19
ImCj [-1.8,0.9] - 1077 62
ImCj [-5.2,2.8] - 1077 14-10% ‘ 37

/

UT triangle fits

-15
0.1:10
0.08F
0.06
0.04
0.02
-0.02
-|||I||| L1 L1 |||I|||I|||I|||||||I|||><1D-15
0.045 5 - 02 4 6 8 10
Re(C?)

To obtain the lower bound for loop-mediated contributions,

NeXT PhD Workshop

one simply multiplies the bounds by o ~ 0.1 or by aw ~ 0.03.
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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)
o

10°E
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
TT

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
NeXT PhD Workshop which is stronger than the SM one




v()4 Marcella Bona

Theory error on sin2f:

A.Buras, L.Silvestrini
Nucl.Phys.B569:3-52(2000)

UT triangle fits

Channel G\ll. 7 E [ EA: | 4 | A Py [ PP PP [ B™ [ B [ O™
*cb cs| =+ i L = -. ‘V*I_ N : V* V
x|l ¥ | NI XN = MbVits A 5. ubVus ¥ N3
Bﬂ. — thﬁ_gﬂ C = - - - (@) - - — — —
Bi—»ndfp [ D| - [ R [-[-[2[-1-121 - M| P
V¥ Ve V*,. V., V*,,Vua
- . . 2'0.0015
:'-r‘ 1) Fit the amplitudes in the @
5 .
- SU(3)-related decay J/yx° S 2) Obtain the upper
and keep solution compatible z “7g limiton the penguin
with JAyK 3 amplitude and add
% 6.0005 100% error for SU(3)
_ breaking
2 3 a fiP:m_Pzi"' 0 2 |F:SIM-P2|JI\W:
2 [ \
. . . ") _ﬁ'i“
J/‘IIK ImPOSIng the 2 o0t M.Ciuchini, M.Pierini, L.Silvestrini
upper bound on the = Phys. Rev. Lett. 95, 221804 (2005)
CKM suppressed %
amplitude and extract 2 %%
the error on sin2f
L a—— '

NeXT PhD Workshop

005

" 0.05 0

AS(JIYK®)

A
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LHCb reach from:

0. Schneider, 1*' LHCb
Collaboration Upgrade

Workshop

Amg
ASSL
os (J/v 9)

sin2B (J/v Ks)
v (all methods)
o (all methods)

|V,| (all methods) no
|V,.| (all methods) no

UT triangle fits
The future of CKM fits
3 SuperB reach from: .
Nare : , SuperB Conceptua ©2007 V. Lgbicz
snllerB Design Report, Hadronic | Current | 60 TFlop | 1-10 PFlop
2015 N/ OFXiv:0709.0451 matrix lattice Year Year
lo/fb (5 Year'S) l/ab (1 mon,rh element e.r'r';)r' [2011 (L)HCb] [2015 Su‘:)erB]
& . flu(o) 0.9% 0.4% < 0.1%
0.07%(+0.5%) no atY(5S)) ! (22%on1-f) | (10%onl-f) | (2.4% on1f)
? 0.006 B, 11% 3% 1%
0.01+Sy51' 0.14 fy . 14% 25-4.0% 1-1.5%
I B 13% 3-4% 1-1.5%
75/ab (5 years) : 5% 15-2% | 0.5-0.8%
0010 0005 (26% on &-1) (9-12% on &-1) (3-4% om &-1)
. 4% 1.2% 0.5%
2.4° 1-2° 7 — DDAy @0%on1-F) | (13%onl-F) | (5% on1-7)
4 5° 1-2° e 11% 4-5% 2-3%
<1% Tlﬂ_’K*’P 13% ——-- 3 -4%
° S.Sharpe @ Lattice QCD: Present and Future, Orsay, 2004
1-2 /o and report of the U.S. Lattice QCD Executive Committee
Today 20313
= 0.6F V e = 0.6 wap il 7 ] 1= 0.8 " . "
: > the drea : the ni are’”
0.5 P ~/ 0.5 =y A /59/ 0.5F A y
0.45 0.4f - u.4i—‘l§__ BR(Bw) y S —
n.ai ua 2 o.sf—ff |l ;M
02 | n.z: g / u.z:: i ;;,//’ /
K ] ; : /7 @ "
0.1F 0.17 - J A ] am, \ v
5 : s l/d &
of T : - oF - -
7\ Rz I AN )
B B B R 7 R - S . & R R X T S-S -y
5 5 5 46
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