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Use the Bayesian statistics to extract the observables. Extract the credibility
interval from the fit.

Gaussian PDFs are used to represent statistical and systematic uncertainties.

The results included into this talk are based on experimental studies that
were public before this conference.
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Constraints used (angles)
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Alpha constraints

B-2>nr, B2>pp, B2>pxn

One can write the following equations to describe one of the decays mentioned:

% jgfr<“ AY™ = —Te @ 4 per
b . 35548

AP = [T +T, )]
A % E A0 e e s

For the BO> m+rt-
Prob{(B(t) - f.») - Prob(B°(t) > f,.)
Prob{B°(t) > fir) + Prob(B°(t) > f-5)

S-Sl
o o

e iaTc 65-5’& 1P eib'l’]

a,_(t)= =CrcosAm,t + S siAm,t

o 1+ |P/T|e?et”
1+ |P/T|etbe—*
C1r1r o< Sin(é)
Srnr = \Jl - C2,_ sin(2aefr)
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which gives: Aee = &2




Alpha from B2>mn

0

B-2>n+tn-, B2>n0n0, B> n+n0 decays are connected from isospin relations. Tt states

can have =2 or =0
the gluonic penguins contribute only to the | = 0 state (Al=1/2)
ntnVis a pure | = 2 state (Al = 3/2) and it gets contribution only from the tree diagram

triangular relations allow for the determination of the phase difference induced on &

CP VS CCP Moriond 2012
(:CP

PRELIMINARY

T

BaBar = -
Belle
LHCb
Average

Scp = -0.65 £0.07
Ccp = —-0.36 £ 0.06

SatoA3 AB—n n°)=AB™— 7' ")

Results Before CKM

| | | |

Same relations hold for B> pp system o8 Yy ry 02 0 s
cP

Contours give -2AIN L) = Ax" = 1, correzponding to 60.7% CL for 2 dol

5 M. Gronau and D. London, Phys. Rev. Lett. 65 (1990) 3381
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Alpha combination

.
o
—

2 [ | Combined =
| 7 B2 pipi UTgit
Another point is adding the B> pT1r analysis s 0008 5 thorho CKM12
T XX rhopi
This is a completely different analysis: =
The time-dependent Dalitz plot ‘5 0006}
analysis of the decays of the neutral B -
allows one to infer the value of a 2 0004
without any dependence on the Q.
hadronic parameter.
0.002

a = (90.6 % 6.6)°

A Phys. Rev. D76 (2007) 014015
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Beta results

B->J/WK
sin2p from =
. _ ProblB’(t) > fi,)-ProbB(0) > i) _ . e
moscopencons e BB (1) > oot Prob B () £) e SyemaAmd
A in B - J/iyK
B, a, (t)=-nsinAmAtsin2/p
t=0 t s i
X ;/f
3 B
At sin(28) = 0.68 +0.023
sin(2p) = sin(2¢,) IS

BaBar | 0.687 +0.028 £ 0.012
PRD 79 (2009) 072009 : :

BaBar ., Ko 0.690 + 0.520 + 0.040  0.070
PRD 80 (2009) 112001 . -

BaBar J/y (hadronic) Kg 11§ 1.560 + 0.420 : 0.210 |

PRD 69 (2004) 052001 | . data-driven theoretical uncertainty
Belle | 0.668 + 0.023 £ 0.013
Moriond EW 2011 preliminary.- : AS = 0-000 + 0.01 2
Average 0.678 + 0.020
HFAG :

02 03 0.4 0.5 06 07 08 0.9 1 1
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Charm mixing

We perform a fit to the charm sector results allowing for CP violation in the singly-
Cabibbo suppressed decays and receive the following results that can be used in
the y reconstruction.

> I >
= — : R 0.02[—
0 | U Tg¢ n %) L UTf,'t
e
@ 003-CKM2012 ) | CKM2012
=™ s |
= 2 0015
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a 002+ © I
o : s ~ o
a : £ 0.01— / \
= : | \
i / 0.005} /
I \
i =g {1 |
0 -100 0 100 ‘:‘ 1 1 | L a1 ] A 1\¢~ 1 s

100 0 100

Sal’ 5
Siem [°] =  (18+12) Sunno ] = (31420)

The obtained results are in agreement with the closest HFAG results.

8 A. Bevan et al. arXiv:1206.6245, accepted to JHEP
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Gamma inputs

We use the available information coming from the three methods: ~ ——— =1 -~
e GLW (M. Gronau, D. London, D. Wyler, PLB253,483 " | =
(1991): PLB 265, 172 (1991)) .l ADS
*  ADS (D. Atwood, |. Dunietz and A. Soni, PRL 78, 3357 T N GLW
(1997)) ; JP— -:
e GGSZ(A. Giri, Yu. Grossman, A. Soffer, J. Zupan, PRD 68, “ “F
054018(2003)) "
For the decays: B*>DOK(* and B0>D(IK(0 o — | L N
Q 01 02 03 04 SrB! 88'[01
The combination is performed starting from the HFAG Sicelf
averages. The main problem is treatment of the nontrivial : s
likelihoods for {y, Og, rg} observables. '°°§ d v ®
50 ‘
.505.— Py
o @
- GLW+ADS
:Aﬂ%LuluAllAALAIUALIU“JL;ALl“
150 -100 -50 0 50 100 150
9 Y

D. Derkach “UTFIT angles” CKM2012



Probability density

S
(=
=]
—

Results of Combination

—~ 03r S |
| Combined . é mf_ B*>DK* é = B*™>DK*
B2 Dalitz UTgit O S 100F
24 ADS CKM12 o2} o
of @ o S .
0.05} "OOE_ |
E‘g’“ﬂ‘“h. 1 Laaaalaaaalasaalas -1505—u!,,'
S0 50 0 %0 100 '507 R R R
With new results in B? system, we are
able to have the combined value more
than 4 sigmas away from 0.
Yar = (72.3 £9.3)°
DK* D'K* DK™ DK™
Op (H17£11)° (-51£14)° (124+35)° (124 +46)°
(7 (0.101£0.007)| (0.12+0.02) (0.12+0.06) (0.26+0.06)

https://www.utfit.org/foswiki/bin/view/UTfit/GammaFromTrees
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Gamma combination: prior studies and strong phases

We have tested the behavior of the gamma average for different priors including:

e Flat cartesian coordinates {x;y}:
y A
B
XéB
>

X

o Jeffreys prior on rg (weight ~1/y/T8)

The results are stable against all the reasonable priors and do not give more than 2
degrees difference.

Another important result is that we are § 0025:::2,:2
able to measure the strong mixing phase |
Op->k=. The results are consistent with our g 908
mixing studies. § o P
at 68.27% prob [-16,27] :
at 95.45% prob [-100,-61] [-43,41] o

11
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Standard Model fits

Having only angles we are already able to However, adding more input parameters to the
constrain the CKM triangle fit is very useful, also

5 =0.132 £ 0.021
i = 0.348 & 0.015

This kind of fit can give the predictions for the
angle values.

12
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Standard Model Predictions

Measurements:

o = (90.6 & 6.6)° sin(23) = 0.68 + 0.023 Y =(72.3 £9.3)°

UTi¢

o(Y[*)

o(af’))

680 70 80 90 100 110 120

of’]

40 50 60 70 80 90

Y[°]

Predictions:

o =87.84+3.7 sin(23) = 0.75 £ 0.045 v=68.8+34

No tension except the small one in 3
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A= V. Full results
s o P
Situation before CKM2012
Prediction Measurement Pull, 0
, ° (87.8%3.7) (90.616.8) <l
sin(2B) (0.75%0.05) (0.679+0.024) -1,4
Y,° (68.813.4) (72.219.2) <l
Vi 1073 (3.63+0.13) (3.8+0.6) <|
Vg, 1073 (42.3+£0.9) (41.x1)) <l
€, 1073 (1.96%0.2) (2.229+0.010) +1.3
Am,, ps! (17.5%1.3) (17.69+0.08) <l
B(B->tv),10-* (0.822+0.008) (0.99+0.25) <l
Bs, rad* (0.01876x0.0008) (0.01+0.05)
B(Bs~>1l),10-%* (3.47+0.27) <4.5
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Generic NP parameterization

Since the fit is over constrained, we can introduce new parameters added in order to
parameterize generic NP AF=2 processes in all sectors

B, and B_mixing amplitudes (2+2 real parameters):
ANP

2ip, ASM _2i¢p>" 2l =)l ASM “2id "
e =AM et =] g et ita T Ra LA ot
q SM q
q

2igp,

q

In case of absence of NP effects, C.=1, ¢(p,=0
Observables:

A m,_ =C3,,/_\ m, (A m,_ > &.=C, EiM
Af}f;,“”“”‘5=sin2(ﬂ+(/>8d) Ag;*”“"”~sin2(—ﬁs+<f>3‘)
A% =Im(I,/A, ) AT%/Am =Re|I'},/A,) s P | G| %] Cle
processes Y (DK) n
Vo/Va X
SM: Am, X X
N — ACP (J/¥K) X X
p=0.132 £+ 0.021 f:;:;?; e T .
n = 0.348 + 0.015 4 = x|
a (pp,pn,nn) X b
NP: A:: "HIEREJE:
p = 0.142 £+ 0.050 X | X
7 = 0.393 4 0.058 - —T=
1¢>2 2. x
15 familiy e =
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Generic NP results

r—
on_a o 'O_' >
o : = : D |UT .
o 15 » - (2] I
o g 'e‘m 155 o 'cxuzft::tz
10 10F © -
: : > NP fit
5 5 =
L s 0 -
: g 8
" " (@]
. : h '
.5|.— -5'.— Q.
: = 1’_
-10F 10F :
15 ASE
E UT5ie] g E{El
R h“‘ lell‘lll‘Alllllllllll‘lll‘lllllll‘ ‘m-lll l‘ll‘lllllllll‘ll‘ll‘lll‘lllll‘ll‘l -~
200204 06 08 1 12 14 16 18 2 0 02 04 06 08 1 12 14 16 18 2 N NN B B
C C 2 1 0
B B,

d

Cp, = 0.95 % 0.15 Cp. =1.02+0.1

®p, = (=3.5£3.7)° Op, = (—1.3+£2.2)° Cx =0.99£0.16

No signs of new physics effects...
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Input values:

Semileptonic asymmetries

Asr., = —0.0005 % 0.0056
2 200l
9 :cmzmz
2> iso NPt
= i
4y}
0 I
O 100
al .
50
805902 Dot 0 0.01
. ASL
Fitted values: d
Asr, = —0.0047 = 0.002
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Probability density

Agr,,

—0.0051 £ 0.0032

600
i UTfil’
- CKM2012
NP fit
400}
200}
R Y. Sy E— —YY
Ast,
ASLS = —(0.00053 £ 0.00068



Conclusions

* The angles measurements are consistent with the SM prediction.
e The updated UTfit combination is overall consistent. No new tensions were found.

* More results are expected after this conference.
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