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results updated
for this conf
web site is still
to be updated

- new Y (Moriond08)

- new o, (Moriond08)
- new ILQCD
(Lubicz, Tarantino)

E = 0.155 + 0.022
n =0.342 £ 0.014

@ Theory under control

@ Data in agreement

@ NP, if any, seems not
to introduce additional
CP or flavour violation
in b < d transitions at
current experimental

precision
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Experimental situation (l)

sides + g, angles

M
CI
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-
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)
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p =0.175 £ 0.027 p =0.124 £ 0.032
n = 0.359 + 0.023 n = 0.333 £ 0.014
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arcelia bona T 3
The tension L ﬂlc‘u f lt\

o(sin2p)

n
LI
&
e
—

_________________ sin2.., = 0.668 * 0.026

0.5

5 0.6 0.7 0.8 0.9 1
or sin2f
Z 9 Vube, = (35.0 + 4.0) - 10*
-0.51- @ L
i >
L M T A | 1 0.2
-1 -0.5 0 0.5 1 Vubjg = (39.9 £ 1.5 £ 4.0[flat]) - 10

sin2Byrs = 0.735 £ 0.033 |

T
Vu bUTﬁt - (348 + 16) - 10 o.‘bozo.00250.0030.0;350.0040.00450.005°
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@ arcella bona . . UTfit

Experimental Novelties

CDF Run Il L=1.0fb"
TEVATRON experiments have started to m
I L
test the bo s sector with Bs mixing ¢ I -4 il M “
=2 FURY e |
% 0B Pt il W ‘ T
®© Measurement of Ams <] dans 16as
data + 1.645 o (stat. only)
. ] --1.645¢c P
© Measurement of dilepton _p ] Osensitivity: 25.8 ps
charge asymmetry 30 — data
e Semileptonic asymmetry 20, - - - significance=1%
® Measurement of A" s/T's 104 A
. . . PN,
® Bs lifetime measurement in flavour N AV S i
specific final states Indirect | 0 5 0 15 20 ?;ﬂ ( 5_11-’;0
constraints on P
DJ, 2.8 fb”

the mixing phase
m Bl > Jiy o

® 2D bound on s vs AI' from tagged AM, = 17.77 ps’

angular analysis of Bs—J/y¢

decays  some discrepancy :
with Standard Model pya — SM

observed . AL = ATgy x [cos(9,)]

SUSY 2008 — Seoul, Korea s 6



Marceja Bona UTfit
0s=2B vs A" s from Bs—J/yo (1)

@ Angular analysis as a function of proper time and b-tagging
@ Similar to Bs measurement in Bq— J/yK*

@® Additional sensitivity from the Al s terms (negligible for By)

d*P(t,w)
dtdw

oo | Ay P T (wWH A, P T,f(w) Dunietz et al.

+A P THWH|A, A, |U,f, (W) Phys.Rev.D63:114015,2001

+ [ Ao [| A | cos(d))T fs(w) —
+1Ag || A, | V. £ (w) Ambiguities for

T, =" x [cosh(ATt/2) Fcos(2B,)sinh(ATt/2)] VIS
. =e"'"x [cos +Cos(Zp;)sin AFS—) 'AFS,

1, n = +1(-1) for P(P)
n= e ork c0s(6.-0|) = -C0S(3.-0|

© transversity basis: W(0, ¢, v)
© 0 and ¢: direction of the
n* from Jiy decay
o y: between the decay planes
of Jiy and ¢




Marcella Bona

@]

Results from the Tevatron Collaborations: 8 e tagging
@ DO: arXiv:0802.2255 [hep-ex] 2 Ei = T_a_gg'?d effect
®1s = 1.52 + 0.06 (stat) + 0 01 (syst) ps Foa 5,
©Al's =0.19 £ 0. 07+gs§f1t) 01 (syst) ps-1 EZ— """"""""""
© ¢s = -2Ps = -0.57 " 3 (stat) jg:gZ(syst) rad Py N
® CDF: arXiv:0712.2397 [hep-ex] o8 iiﬂi:;iéé EZOE;EEE? 7

© Feldman-Cousins likelihood ratio ordering
with systematics included

CDF Run Il Preliminary L=135fb"

-+ SM prediction
—68% C.L.
—95% C.L.

Standard Model
expectations:
(arXiv:hep-ph/0612167)

ds=2Ps vs AI' s from B;—J/y¢ (ll)

UTst

2B.-ArI', likelihood profile

strong phases can separate

the two minima

cos(s,)<0

AI',=0.096 = 0.039 ps
23, =0.04+£0.01 rad

” cos(s, -

6”)‘::-0

, cos(3,)>0

Standard Model
pualue = 15% (155)

G. Goz-CeIIos

SUSY 2

cos(s, - 6”) <0

Am_ constraint to
17.77+/- 0.12 ps*!




Marcella Bona EZ:
E@ Modeling DO data (l)

0.1F

Unlike for CDF, it was not possible to obtain -
the 2D likelihood from DO. 01

DY, 2.8 fb™
m B Jiy ¢
AM, = 17.77 ps™

||||||||||||||||||||||||||||||||||

We use three different approaches: 02

To include non-Gaussian tails:
1) scale errors such that they agree with the

quoted “26” ranges: [-0.06, 1.20] — 0.38

Pessimistic: the tail is on the opposite side
w.r.t. SM but we extend it on the SM side.
2) use the 1D profile likelihood given by DO.

Conservative: the uncertainty on ¢s enters
on ¢s likelihood directly, as well as in the

Al one (as a nuisance parameter)
and vice versa

SUSY 2008 — Seoul, Korea

1.5 -1 -0.5 0 0.5 1 1!
0, (radian)

Default result: take the quoted result + 7x7 correlation matrix
and marginalize the 5 nuisance parameters (flat priors used)

AN D5
dE20 -
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CDF Run Il Preliminary L=1.35f"

@ Marcella Bona o
21 Modeling DO data (Il) B odf S
0.2 :
® Strong phase from B ,—JyK* + SU(3) ool
(consistent with naive factorization) 02f
® The phase better determined by the fit than by 04F s
the assumption. But the ambiguity is lost e N
® The problem: the ¢ singlet component is ignored i 0

® To be conservative, we put it back in the data by mirroring the
likelihood before marginalizing for the nuisance parameters

— 03[ . 03[
@ C tn N UTg
s | g
= 02F = o02F
0.1F 0.1
of - o
0.1 0.1F
0.2F -0.2f
: UTﬁT [
_03_|||||||||||||||||||||||||||I||||I|| -03_IIIIIII||||||||||||||||||IIIIIII|II
7150 100 50 ©0 50 100 150 97150 100 -50 0 50 100 150_
¢ ['] ¢ [']
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arcella Bona

Comparing the measurements

DO tagged
measurement

CDF tagged
measurement

U Tﬁf

-150 -100 -50 O 50 100 150

0.[°

e CDF bound directly provided by the experiment

e D0 bound obtained from the 7 dimensional result as
previously explained (profile likelihood case shown here)

e The two measurements are in very good agreement

— Seoul, Korea

Al'[ps]

0.2

0.1

-0.1
-0.2

.0.3k

UTf

0.3[

U Tﬁf

IIIIIIIIII
-150 -100

IIIIIIIIII
50 O 50 100 1500

0.l




“Tree level” fit

@V Marcella Bona

B factories are constraining the
UT with tree-level processes

UTfit

|
Assuming no NP at tree level
(the effect of the D°-D° mixing

to y are small wrt the present

error and can be accounted 0.5
for in the future)

We can determine p and 7

regardless of NP
-0.5

=+ 0.06 £0.08
+0.39 £0.03

Slol

Values in agreement with SM W WA
within the errors

SUSY 2008 — Seoul, Korea



Marcella B
ona UT
E@ General parameterization of NP fl

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

<ES|HSM+HeNfIf)|BS> _1 ANP e—Zid)NP

_21(1535_ eff
Cg e

_ _ =1+ ,
(By/H.¢IB,) Ag e "

All NP effects can be parameterized in terms of one complex

parameter for each meson system. Cper aNd P @re
parameterize possible

B meson mixing matrix element NL O calculation NP contributions from

Ciuchini et al. JHEP 0308:031,2003. b — spenguins

¢ SM @
(¢ )
ngBo + nqq e' % nyBa + njo
+ — N9 +

¢ +SM
.J.lllwq Hg-:-,Bj - N3 ( ] +Pen Bg

)i g2 1
Y

(,-.Fﬂ\'l +rrer““+ @ ( 'EPL'II BB
—e'%a 7% ns + N1o—-
B

L
q
R 1
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@N Marcella Bona UTfit

Including NP in UT analysis

M. Bonaet al. (UTfit)

Phys.Rev.L ett.97:151803,2006 model independent
0,N | Cass @ | C.c | Coor e assumptions
V.V, X
y (DK) X SM — SM+NP
K & X tree level
ree leve
sin23 X X (Vi/Ve)™" (Vuo/Vep)™"
Amd X X ,YSM ,YSM
Bd Mixing
a (pp.premy | X X ps™ B="+0sq
Ag B, X 0" M- Ppg
Amy CesAMy
A Ty X camBS. Mixing -
AFS/FS X X X Aﬁ";:n CBBsSﬁms
S S +¢Bs
Am, X
AcH X X X X X e Ceie

SUSY 2008 — Seoul, Korea



Marcella Bona
c UT 2
E@ NP-specific and Bs constraints () f i

. A o SM experimenal laikelihood
CB& (A”ZS) used in the fit

20 = —arg A = 2(3, — ¢p.)

SM contribution
Sin 2B= 0.037 + 0.002 (SM or MFV)  ¢sand AT's: 2D experimenal
likelihood from CDF and our
different threatments for D0

® AI' for Bq and Bs
@ on Bq not effective: experimental error x10 the precision of thefit
e the experimental measurement of AI' ; actually measures AI" .cos(B.+¢z.)

NP can only decrease the experimental result wrt the SM value
experimental WA > SM expectation (NP suppressed)

A" JT';=0.10 £ 0.06

Ciuchini et al.
JHEP 0308:031,2003.

SUSY 2008 — Seoul, Korea 15




Marcella Bona UTfit

NP-specific constraints (ll)

" (B, — (TX)—-T(B, — (- X) 1 to

Aoy = = ; : ' . — 1111

T T(B, = (" X) + (B, — (- X) AR

@ semileptonic asymmetry A : o oplaceet ol
sensitive to NP effect on both size and phase of B mixing 8/94040',2002'

A x 10* = 2.45 + 1.96

® same-side dilepton charge asymmetry A..;:

admixture of B, and B, dependent onp andm and
on NP effects

AL x 107 = -4.3 £ 3.0

fn‘\rm A s1) + fsXs0 451
JaXdao + fsXso

@® lifetimetsin flavour-specific final states:
fit for a single exponential for B_and B_the average lifetimeisa

function of the width and width difference

Dunietz
et al.,
hep-ph
0012219

7E% [ps] = 1.461 + 0.032

SUSY 2008 — Seoul, Korea



Marcella Bona UTfit

More than two measurements ()

CDF tagged DO tagged Our analysis (using
measurement measurement Asi, Ach, Tgs)
E 0.3: 0.3E 0 E (1.3E
3 0.2;— 0.2 E 0.2F
0-1;— 0.13— o.1|f—
o of of
-0.1;— -0.13— -0-1|f‘
-0.2;_ _0_2; _025_
e T - R T T I e - e T - e TR T 0.3 1510050050 400" 150,
0[] 0 [°] )

@ CDF and D0 measurements consider AI' and f3

as uncorrelated parameters
@ In our analysis, we enforce the dependence of A" from

SM and NP parameters
@® There is more physics information in our fit than in a simple
combination of the two experimental results

SUSY 2008 — Seoul, Korea 17



Marcella Bona UTfit

More than two measurements (ll)

CDF tagged D0 tagged Our analysis (using
measurement measurement Asi, Ach, Tgs)
I i " w7 i
3 oz 02 S 0o
0'12_ 01 0.15—
N i
o1 '°'1§_ ot
o02f = ‘ -o.zé—
'°‘3_'-*'5ﬁ"-'1'°6"356"'6""@"'1'66"iq;'lj;] 035 0 560 w0 e e 03" 156100150 0" 50 100150,

s

@ CDF and D0 measurements consider AI' and f3

as uncorrelated parameters
@ In our analysis, we enforce the dependence of A" from
SM and NP parameters

@® There is more physics information in our fit than in a simple
combination of the two experimental results

SUSY 2008 — Seoul, Korea 18



Marcella Bona UTfit

Dependence on the D0 data model

results from all constraints: only the DO data treatment is changing

— 03[ — 03[ — 03[
Im : 'm - Im
g I s & I
9 0.2 o 0.2 0 0.2
—_ - L L
<] C % r E C
0.1 0.1 0.1F
oF oF oF
' Default x Inflating I Profile
01 0.1 0.1
: ol the errors T Lo
: ' I Likelihood
-0.2- -0.2- -0.21-
E : 5
_0.3|||||||||||||||||||||||||||||||||| _03_|||||||||||||||||||||||||||||||||| _0.3||||||||||||||||||||||||||||||||||
-150 -100 -50 0 50 100 1500 = -150 -100 -50 0 50 100 1500 -150 -100 -50 0 50 100 1500
0.l 0.l 0.l

@ The details on how we model D0 are crucial
on the side opposite to the SM prediction
@ The distance from the SM value depends on the approach,

but not by O(1) effects

@® A reduction of the significance is expected when going
from the default to the profile likelihood approach

SUSY 2008 — Seoul, Korea 19



Marcella B
ona T .
E@ The UTsi:beyond the SM Ulfit

1_'
ok p =0.141£0.036
' i n =0.373 £ 0.028
0: \
0.5 \
Allowing for NP we go
! back to the SM solution
& 0 =0.155 £ 0.022
w |

- n =0.342 £ 0.014

Y

This is the crucial starting point and what boosted the precision of this analysis:
the uncertainty on CKM parameters with NP was the limiting factor.
great success of the B factories program

1

SUSY 2008 — Seoul, Korea 20



@ UTfit

New Physics in K sectors

ImA,=C.ImA."

o 3 UTe
&) - fit -

2 dark: 68% || R€AK= C,mReAL
1 X
of
1‘ Cek=0.95%0.13

- [0.70,1.25] @ 95% Prob.
-2

: Camk VS Cek Camk = 1.16  0.42
'%0|5'||1 sl [0.60,2.42] @ 95% Prob.

X SM expectation CA

mK

SUSY 2008 — Seoul, Korea



Marcella Bona
E@ New Physics In B, sectors

UTst

_2i
T sof —2idpg, <B Hor +HelBs) - Agpe =7
m‘l:! E CBse _1_|_ i
i (BoIHeBs) Aye
402—
20 % s 2—
:— < 1.8:—
05 = %:1.6}
< 14t
] CBd VS 0Bd 1" dark: 68%
-so:—“,,|,,”|,,,,|,,,,|”“|”H 0.8;—
°o 1 2 3 4 5 % osf
CBq=097%023 OB, o
[0.59,1.59] @ 95% Prob. 0.2F

OBq = (-2.8 + 1.9)°
[-6.5°, 1.1°] @ 95% Prob.

SUSY 2008 — Seoul, Korea
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5

0.0015

—-
£

Probability density
T

0.0005—

j\_ ,,,,,,,

_20"_ % 2 4 c 6
- Ces =1.05%0.23 I

[0.68,1.66] @ 95% Prob.
|

.40
! 0Bs=(-67.9 £ 4.8)°U(-20.4 £ 5.5)°
.60 [-78°, -58°] U [-31°, -10.°] @ 95% Prob.
ol dark: 68% 5 - o
005 1 15 2z 25 3 z”
X SM expectation CB g o
des<0 @ 99.7% probability
(equivalent to the Gaussian 3¢ threshold) 71 1N N
for any approach we tried on DO data — %s,

SUSY 200¢



Marcella Bona UTfit

2

The NP Amplitude _
2y _ (BHey+HeqlBs) _1 Al"e

B U e BJHZB,) AT
n-_..<.._ 3| dark: 68% ET 0T
Zo | § oo
<{ 25 z | A
ASNIAS = 1.82 £ 0.03
dOue = 101.1 % 3.0 " o
1.5E I

A"IASY=0.68 £ 0.30
¢NP - 125.2 i 9.2

0.5 _
0.001
IIIIIIIIIII|IIIIIIIIIIIIIIIlIIIIIII i
20 40 60 80 100 120 140 160 180 =& _ -

oy ]

X SM expectation s L/

Probability densﬂy
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@ Marcella Bona UTf
il D_id the result move by a lot?

E [ 0T dark: 68 %
E IJ.IJH_ .
> Fy
g 0.06 Y 'a UTfi‘f
T | c
N
o - o
Twithout £ now
'B->J/¥ @ E
. T
0, [°] o
X1V ¥ &
2 7 ‘
‘® 0151 g
5
> Summer07
% 0.1 »
.§ 50
- 0.05f q)Bs
: The two most probable peaks
i last summer are

those that survived.

SUSY 2008 — Seoul, Korea
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?

NI

dark: 68 %
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X SM expectation

@ Marcella Bona
EAV Did the result move by a lot? 2D

-20
-40
-60

-80




Marcella Bona UTfit

A new 2D likelihood scan from DO

Appeared two weeks ago on the DO web-site
it hasn't the SU(3) assumption

but the fit looks preliminary: We reran the analysis and the
60 Ao 005 o significance of the D0-only result
F o s s drops down to ~1c:
5 ol the full fit gives ~2.5¢
C x10™
X >
“F 2 dark: 68%
1o 2 02
2
—~ 60 2 L
f 505_ % o
30;— 0_..._5|0.| .16 L .5|0. L
0Bs=(-70.4 £ 7.0)°U(-18.0 * 7.6)°
| [-84°, -54°] U [-34°, -3°] @ 95% Prob.

S e et ey e 27



Marcella Bona UT
@ Some conclusions f

@ Tevatron data show a hint of discrepancy wrt SM
@ we are looking forward to the updates of the analyses
and possibly to an averaged likelihood from CDF+D0

Today

amg B =f
Am, - E

® In any case, LHCb (and a -~
superB!) will reach better -
precision and provide
additional measurements

(e.g. 'Y'l'ZBs from Bs—)DSK) D9 80 VAR S 0 VL v L1 S /4 WO

e o
- N [A] r (4]

MR RaL L
T/ /

@ If confirmed, this result changes our perspective for LHC:
NP seen in flavour means that we don't need anymore
the NP scale to be at 1000 TeV
@® the challenge is for theory
e MFV disfavoured
© NP models need a (not fine tuned) mechanism to produce

effects in b—s inducing <10% effects in b—»d and K

SUSY 2008 — Seoul, Korea



@V Marcella Bona

Back-up slides

SUSY 2008 — Seoul, Korea



@ UTfit

Update of the LQCD parameters

Lubicz, Tarantino |
for UTfit

By =0.75 +0.07],
fo,=2454+25 MeV |, fp=200+20MeV , fg/fsg=121+0.04,

fo, B, =2T04+30 MeV| , fayBg, =2254+25 MeV , |£=1.21+0.04|
Bg, = By, =1.22+0.12 Bg,/Bg, = 1.00£0.03 ,
V| (excl) = (39.2+1.1)-107% |, ||Vas| (excl) =(35.0£4.0)- 107*|

T

These averages can be compared with the previous ones used by UTHit

Bx =0.794+0.04 +0.08 ,
fo,=230+30MeV , fep=180+L27TMeV , fg/fe=122700,

fo,yBs, =262£35 MeV | , fayBa, =214+38MeV , |£=1.23+0.06
Bp,=128+005+0.00 , Bp/Bp, =1024+002700],
V| (excl) = (301 £ 0.6 £1.7)- 1072 |,  |Vig| (excl) = (34.0:4.0)- 107

I EEEEEE——.

SUSY 2008 — Seoul, Korea 30
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O UTfi¢]

: : . : M.Ciuchini
If this evidence is confirmed A

* MFV models are ruled out, including the
simplest realizations of the MSSM
* the following pattern of flavour violation
in NP emerges:
1<->2: strong suppression
1<->3: < 0O(10%)
2<>3: 01)
this pattern is not unexpected in flavour
models and SUSY-GUTs
* In progress: (i) update of the AF=2 operator
analysis, (ii) correlations with AF=1in MSSM

Marco Ciuchini [FAE - Bologna, 28 March 2008 Page 23
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Marcella Bona

AN JAM ~0.1 and A /AM ~0.7 correspond to

UTyit

ANP /AN ~\Zie. to an additional A suppression.

L.Silvestrini
Capri 08

* Lower bounds on NP scale from K and B,

physics: (in TeV at 95% probability)

Scenario| strong/tree o loop aw loop
MFV 5.5 0.5 0.2
NMFV G2 6.2 2

General 24000 2400 800

« Upper bounds on NP scale from ¢.:

Scenario| strong/tree | «, loop | aw loop
NMFV 35 4 2
General 800 80 30

* Need a flavour structure, but not NMFV!

* Large NP contributions to b < s

transitions are natural in nonabelian flavour
models, given the large breaking of flavour
SU(3) due to the top quark mass

Pomarol, Tommasini; Barbieri, Dvali, Hall; Barbieri, Hall; Barbieri, Hall, Romanino; Berezhiani, Rossi; Masiero etal; ...

* GUTs can naturally connect the large

mixing in v oscillations with a large b <> s

m IX| ng Baek et al.; Moroi; Akama et al.; Chang, Masiero, Murayama; Hisano, Shimizu; Goto et al.; ...

|
* In a given model expect correlation

between b <> s (B, mixing) andb — s
(penguin decays) transitions

* This correlation is welcome given the large
room for NP in b — s hadronic penguins

(S

* The correlation is however affected by

) Beneke; Buchalla et al.; Buras et al.; London et al.; Hou et al.; Lunghi & Soni;
N g e
pe'ng Kn Feldmann et al.; ...

Silvestrini Capri, 16/6/2008 . . .
| large hadronic uncertainties
32
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LHCb reach from:
0. Schneider, 1*" LHCb
Collaboration Upgrade
Workshop

Amg
A5
Os (J / y ¢)

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

V.| (all methods)
|V,,| (all methods)

Marcella Bona

The future of CKM fits

2015
10/fb (5 years)
0.0770("‘0.570)

?
0.01+syst
0.010
2.4°

45

no

no

£\
SuperB
-4

Design Report,
arXiv:0709.0451

1/ab (1 month
no atY(bS))
0.006

0.14

75/ab (5 years)
0.005

1-2°
1-2°
<1%
1-2%

SuperB reach from:
SuperB Conceptual

©2007 V. Lubicz

Hadronic
matrix
element

Current

lattice
error

60 TFlop
Year

[2011 LHCb]

1-10 PFlop
Year
[2015 SuperB]|

£°(0)

0.9%

(22% on 1-f,)

0.4%
(10% on 1-f,)

< 0.1%
(2.4% on 1-f,)

By

11%

3%

1%

fy

14%

2.5-4.0%

1-1.5%

112
fB: B Bs

13%

3- 4%

1-1.5%

g

5%

(26% on &-1)

1.5 -0 9%
(9-12% on &-1)

0.5-0.8%
(3-4% on &-1)

'FB — D/D*lv

4%

(40% on 1-F)

1.2%
(13% on 1-F)

0.5%
(5% on 1-F)

B=x
== i

11%

4-5%

2-3%

BaK*hp
Tl

13%

3—4%

S .Sharpe @ Lattice QCD: Present and Future, Orsay, 2004
and report of the U.5. Lattice QCD Executive Committee

= 0.6 oy

— "°‘°E “the d m'7'
D ¥ e drea
0.5 ’ i’m—"“ ; y

=
0.4 Y —
o3 | M Pk 2pey
D.Z:— / f T (74
oa- /| oaE ¥/ /0 | eme \\|v—°|
L Y ||
I S m ¥ “F I
UTg; N || BR(B—=v) Thit C ﬂ
¥ A L ! PPN frwww
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| plots from: arXiv:0803.0659 [hep-ph] |
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Marcella Bona UTfit

a 1d projections

x10

2 oy :
g! - YTt z: 0.0015 UTfit
% 0.6 % I
z | z
— I = o0.001
E 0.4_— E
S S
& m -
02l 0.0005~
o o
Re(A""/AS) Im(A)"/ACY)
o f1 0® N x10” A x1 0® o x10”
.0 nodiyp  E, | £ ponlywn| §.. g onlyu
3 | 3 3 DO 3 DO
."? oos/v\w\ "? i only :? 0.2; "?
€ oo \/ e | JIyo 2 default = profile
a i : I i [
N °T method ethod
N - — I B T °"¥oj'(5\'s'o' 0 "-"'5'0/'
6. [°] 05[] 0[] 05 [°]

‘ plots from: arXiv:0803.0659 [hep-ph] \
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@N Marcella Bona : UTfit

b —» s penguins

. eff
b, >< Y Sln(ZB ) Sln(zq)l )| LP 2007
PRELIMINARY
b—ccs World Average ¢ @ 0.68 £0.03
b > . BaBar h—-——« . 0.21:0.26+0.11
X  Belle : et . 0.50+0.21+0.06
= Average': : — 0.39+0.17
3 '"C;"""""B'ziB'é'r'"'E'""""""""""E"""""'I'_'f"""-'"'t;158+010+003
' =< Belle : b4+ : 0.64+0.10+0.04
= Average ! : = I 0.61+0.07
TN BaBar C T A Y T 071 H0.24 £ 004
' Belle E . 0.30+0.32+0.08
______:f___Average_!_____________________i__ : 0.58 + 0.20
o BaBar : P f——t| | 040£023:003
= Belle : —t © 0.33+0.35+0.08
w Average ! : — | : 0.38 £0.19
T BaBar YT T S ne1 210.00+008
- e : : if 324
@ Extra sources of FCNC.: o Averagel b L] T ez
. . . . . BaBar : —p © 0.2 E'%Ewoz
investigation looking at Y Bele || 1 orixosssoo
. e Rverage: i oAl 0.4820.24
> BaB ; : |l 0080+007
b S pengl"n decays E Esgllealr 5 — | i* 0.1Bi0.2310.1‘|
11 1) -2 E : 8 ol
® Some “hints” seen on v . L
. . . 3 Belle ! | ! -043+0.49+009
sin2f in penguin decays @ Avemgel—e 1T LT aglon
o . . % BaBar § 070 R
@ Difficult interpretation % Belle 5 M 06820152003 57
i . L Averagej : i 0_?3 +0.10
due to theoretical issues B P 0 1 )

(but SM hadron corrections
are expected to induce positive shifts)
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Marcella Bona
= UT
J Semileptonic Asymmetry Ag, f

1o = D(B° = 5X) — I(B° = (" X)
T BY S X))+ I(BY = - X)

[y \ M sin 24 ;
:—Re( 12) ®Ba ”(.

M, Cg,
SM prediction (-1.06+0.09)10°
Direct measurement (-0.3+5.0)10°
)
:'Z; 0.004; UTﬁt
5
Lr\?placg’ll_igeti’ %‘ 0003 Similar constraint
Iran erez i .
PhyS.REV.D '§ 0.002:— avallable bOth
65:094040,2002 & Bs decays
A [107]
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AT : By + ny- cos (5™ + 2¢ -B - cos (2(p5M + ¢
— 9 __9 - {Cos (ﬂf;'?& ) (?H + me :B—i_ ml) - — ( : RY Bq) (?12 + Gkl mg) + - ( ( 1 Bq))
1 t

B2 + 1 B N =
(?13 n ns HB—lI- ?113) 1 cos (@g‘cn + 2@3‘,) qurﬂ*en (m‘ 4 ﬂ_gB_T) — cos (ﬁ.-)gm + f’;"?lqjm] 4+ Qﬁﬁﬁq) j‘q%f (?15 + HJDET)}

@® The constraint on B, is not effective (experimental error~ 10 times
the precision from the rest of the fit)

SM SM+NP exp
10°AT, /Ty 28427 20+1.8 9+ 37
Al'e /T 0.10 4+ 0.06 0.00+£0.08 0.25+0.09

® The experimental measurement of AI" ; actually measures

AI' .cos(B.+dg.) (Dunietz et al., hep-ph/0012219)

® NP can only decrease the experimental result wrt the SM value
@ Experimental WA > SM expectation (NP suppressed)

NLO calculation of the matrix

element of B meson mixing
Ciuchini et al. JHEP 0308:031,2003.
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@N Marcella Bona UTfit

Same Sign dilepton charge asymmetry

Ratio of B4 and Bs production at Tevatron Semileptonic

asymmetries
of Bd and
) Bs mesons

2
&FE 1 4&1719

I'g L'g

2 (=) (=) Am. 2
(zq —1) +4(2 <q "‘T;“ (

ATy

With z = |q/p|? and z = |p/q|?

From NLO calculation of the B meson mixing
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@V Marcella Bona

Tes IN Flavor Specific final states

@ B, and B_ lifetime difference induced by Al _

@ Experimental fit done with a single exponential
rather than two exponentials

@® The “average” lifetime is a function of the width
and width difference

Tes in Flavor Specific
final states
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dAT Dunietz, Fleischer, Nierste

Time- dependen'l' X hep-ph/0012219

dtd cos Odpd cos

angular analysis 2cos” (1 — sin®  cos? )| Ao (1)

+ sin? P(1 — sin? @ sin? 917)|A|| () |2
TAGGED UNTAGGED

- T +sin® ¢ sin® 0| A (1)
2-fold ambfg urty 4-fold GHbeg urty +(1/ V2 ) sin 22) sin”  sin 2¢pRe(Ap(t)A) (1))
(’E—¢s. 'Ars. 75'81,2) (’E‘Hps. 'Ars. 181,2)

+ (1/\/5) sin 2 sin 26 cos ;,:.31111(/1?1 (t)AL())
(-0s, AT, +(1-812)) — sin? 4 sin 26 sin gﬂllll(Aﬁ (t)AL(2))-
(n—0s, -ATs, +(1-8;2))

R ATt 1@ |
‘e~ | cosh —/{‘DS(D| sinh g + sin ¢ sin(Amt)

|A‘u(f)|-3 - |Au (U)

L]

—

_ R N AT i
| Ao (2)]” = |;—1”(U)|T_“ cosh 5 |E‘DSQ|Sil‘J]1| | — sin(Am t)

Im {AZ(f)Al(f)} — |A{|(U)| IA_J_(D)| f’_”

Al't
X |:Hi11 0, cos(Amt) — cosd, cos¢ sin(Amt) — conﬂ'} sinh — }
Im {A ()AL (t)} = |40(0)] |AL(0)] ™"
Al't
X [— ﬂios(Aﬂn‘.) + cos 0y cos @ sin(Amt) — cosé, sin ¢ sinh ]

2
Marco Ciuchini [FAE - Bologna, 28 March 2008 Page 19




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

A.Buras,

1) Fit the amplitudes in the
SU(3)-related decay J/yn®
and keep solution compatil

3) Fit the amplitudes in
JhWK’imposing the
upper bound on the

CKM suppressed
amplitude and extract

the error on sin2f3

SUSY 2008 — Seoul, Korea

with JiyK

l [
P,

Channel Eds | Ao | A
1 1 1 1 1
i N | N | N
Bd — Jf'l,{}m : . - - - 2
By—7m0Jfy [ D | - [ 2] 3 - | A3
V¥V

dle

3'0.0015

Probability densi

0.0005

UTst

2) Obtain t
limit on 1
amplitud
100% en

breaking

the upper
the penguin
le and add
ror for SU(3)

S

Probability density =
g

o
=]
=]
]

- [UTfit]

-0.05

AL 1Ak Oy

AS =0.000 £ 0.012

M.Ciuchini, M.Pierini, L.Silvestrini
Phys. Rev. Lett. 95, 221804 (2005)
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Marcella Bona

2

T | Ep— > p— > 0008 —
z, | UTﬁt g | UTﬁt z, I %
3 I G 0002 B o006
z | PT z [ T z | PP
Eo.ooos_ E e\/ide_nce Of E 0.004 r.]O CP
g | S 4001~ CPviolation o violation
o o | o
i | L 0.0027 Observe(j
OOI/LSE BT RT L R '1001 50 °o 50 B
g o, [°] 0t °]
A=Alpp) = I
+A(p ©*) UTs¢ L= only the SM
00 B solution survivesin
+2A(p°°) total = thefull fit
= (T +T* o0s 0.5
+ 2T00) @2ia -
—» R=A/A or
= @?Z2ic .002 i
no paramete- 0ok
rization i 1 N [ .
involved 80 100 150 -12_ Osu = (91 £ 6)

o, extraction from the three analvses

-1 OuTsit = (92 + 4)°

o =(92.1£7.7)° o
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@ Marcella Bona
7 -
Combining the methods for y

0.0015

0.001

Probability density

0.0005

B all
B Dalitz

] ADS+GLW

o
o
R

0.015}

0.01f

Probability density

0.005[

r-(DK") =
0.10 + 0.02

|

04 06 08 1

r(DK)

SUSY 2008 — Seoul, Korea

>
=
(]
c
(0]
©
>
=
K]
[+:]
Ko
o
S
o

=

1

05

= (80 £ 13)° (mod.180°)
rs(D*K*) =
0.09 £0.04
... T
S -r(D*K)

Probability density

0.004

0.002

0.5

.
p

r.(DK*) =
0.13 +0.09




Marcella Bona UT y
L QCD predictions fit

It Ispossibleto obtain predictions
on lattice QCD parameters

£ z
§ o | e loying all the other input
8 $ o0.003F employing a e other Inputs
g | z
g § oonef fo VBs = 259 6
]
S g | f» VBs = 276 + 38 LOCD

0-002_ red. T)S(y 0001_—

5°/c:
L LA .
2

P22 024 026 028 ' 032 05 1 15
By

% - \UTit
S ool B.= 0.86 +0.13
P Bx= 0.79+0.04%0.09 LQCD
o]
S ool £=1.17+0.08
£=1.24+0.041+0.06 LOCD
O o5
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Fo\Bg, [GeV]
I

03—
025

UTf,‘f

r—0.32

@ 0.31
O
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o
M 0.29
928
T
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Marcella Bona UT )
@N LQCD predictions (11) ﬁt

—0.32F
>
. Q 0315
3 . Ao O, o5t
o = dark: 65% T
o 05 290
of T 9% \7 N3
T I
M : 0.27p
“E ot 0.26F
Dz; UTf;ir | | | | | | 0-252_
‘D D5 1 1.5 2 25 3 3.5 a4 0.24 ;_
0.23F
SR Y FRRTY FRUTY FUTTY FUTTE FUUTE FUTT Y
02506 0.7 08 09 1 1.1 1.2 13 14 15
Parameter All All[no semilep] Lattice
BK 0.91 + 0.18 0.86 = 0.13 0.79 £+ 0.04 £ 0.09
fs, By, (MeV) 258 16 259 + 6 262 + 35
E 1.11 = 0.11 1.17 = 0.08 1.23 £+ 0.06
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