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ckm matrix and unitarity triangle
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]
outline
See.
G. Martindlli
IN this session

% summary of the SM fit (very quickly)
= few wordson the" tension” (also very quickly)
+ new physics with the model incepencent analysis
riew new-physics-oriented constraints
resultsin K, By, Bs sectorsfor NP parameters
% MFV scenario analysis and results
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the method and the inputs: Bayes Theorem
(.0, Xlew, - em) ~ || £5(Clp 1, X)
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Standard Model +
OPE/HQET/

EK L attice QCD
to go

. from quarks
I to hadrons

UT fit and new physics
i

.
AcplJ/vKs) M. Bonaet al. (UTfit Collaboration)
see also: JHEP 0507:028,2005 hep-ph/0501199

- - - : M. Bonaet al. (UTfit Collaboration)
G. Martindli at this session, _
B\, | bicz at WG4 (Wed 13) JHEP 0603:080,2006 hep-ph/0509219
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UT fit and new physics

LEP- style analyssm thep n plane:
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UT fit and new physics

% i

angle constraintsin the p-n plane:
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e M BOnaet Al (UTfit Collaboration)

the g| obal fit: JHEP 0507:028,2005 hep-ph/0501199
- - ; http://www.utfit.org
[ (UTfit
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51 CKM picture
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tension in the current results:;
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I
Indir ect measurement exploiting V,

(Best SM prediction)

’E fo= (10 1 Mev [UTAl - prpesv) (0.89%0.16) 10~
ko SM prediction V,, = (36.7 1.5) 104 [UTA] |
£ enhanced or o= (189 27)MeV  [LQCD] pripmyv) (084+0.30) 10°
F: reduced by V., = (35.0 + 4.0) 104 [Exclusive]
& oo | factor r: ] fo=(189+27)MeV [LQCD]  props ny) (1.39%0.44) 10°
o |y = (1 _ :_12% tan?2 ﬁ> V.. =(44.9 + 3.3) 10 [Inclusive]
0

ST From BR(B—1v,) and V,(UTA): f» =237 337) MeV

BR(B—tv)[10™] %-; _ T
Ce gam§6wi;h o z B Current updated
| CHEPO6 values = |
Amgag (19.4 + 2.5)ps—! % v post-l CHEPOG val Ule
& Am, = (18.7 + 2.3) ps

Amey,,. ., (20.3 £ 2.5)ps !
Amgv,, . (18.3 + 2.0)ps !

0.0005—

M. Bona et al. (UTfit Collaboration) o T — 5
JHEP 0610:081,2006 hep-ph/0606167 Am_[ps]
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UT fit and new physics

Z ]
fit with NP-independent constraints

=

using Tree-level processes 1
assumed to be NP free

*the effect of the D°-D° mixing
is negligible wrt the actual error 0.5

very important to improve:
4V /V 4 from semileptoic decays

<%y from treelevel processes -1
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2 ]
model independent analysis

New Physicsin A F=2 amplitudes can be parameterized in a simple general form:

SM == SM+NP
treeleve
(Vio/V o)™ Vol Vo)™
T - T
Bd Mixing
B> B +05q
o™ o™ ¢Bd
| model indepentent assumptionsl Am, . CasAM,
J.M. S0 d L. Wolfenstein, Phys. R BS Mixing
. . ares an . olfenstan, YS. Réev. SM SM
D 47 (1993) 1021 Amg CpAM,
N. G. Deshpande, B. Dutta and S. Oh, Phys. BSSM ﬂSSM +pg,

Rev. Lett. 77 (1996) 4499
[ar Xiv:hep-ph/9608231]
J. P. Silvaand L. Wolfenstein, Phys. Rev. D g Cex £
55 (1997) 5331 [ar Xiv:hep-ph/9610208]

A. G. Cohen et al., Phys. Rev. Lett. 78 (1997)

2300 [ar Xiv: hep-ph/9610252] M. Bona et al. (UTfIt Collabor ation)
m Y.Grossman, Y. Nir and M. P. Worah, e JHEP 0603:080,2006 hep-ph/0509219
Phys. Rev. Lett. B 407 (1997) 307 11

[ar Xiv:hep-ph/9704287]
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model independent approach in thefit

/
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i
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Ag In B, decays
Thisisthe only observable that is sensitiveto
NP effect on both size and phase of B mixing

SM prediction
(-1.0610.09)10"°

e

2

=3

@
I

Probability density
T

0.001

A . i :
-0.002 -0.001 0 0.001

[(B° = (*X) —-T(B" = (- X)
[(BY = (+X) 4+ (B = (- X)

ASL =
Direct measurement

_ R 2\ "M sin 265, I ['2 \"M cos 2¢p, new average = (0.8+5.6)107
T e(ﬂﬂg) Cg, _Fln(ﬂﬁg) CB, (large values in case
of new physics)

Ach In Bd,s decays First available bound on Bs-Bs mixi ng phase
_ (x = X)(P1 — P3 +0.3F) ~ _

B Ya + for Bs admixture of B, and B,
(B) <6> dependent on p and 1
iif B, and on NP effects

<6>Xd+fg</g> ° (Coar Onar Cosr 0s)

M. Bonaet al. (UTfit Collaboration)
IV .CKM Workshop, December 127, 2006 phys Rev.L ett.97:151803,2006 hep-ph/0605213

X = Jd7o0
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Z ]
results of the modd independent approach

= [V -
L - 3
: P= 0.2180 +0.057 e_m“ sob- second solution:
I n = 0.390 + 0.037 : ~7.4%
0.5 40 < >
: v 20f
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Y

httﬁ: //www.utfit.ora |

IV CKM Workshop, December 12", 2006 14




Marcella Bona UT fit and new physics
I

Z
resultsin the B, and K sectors:

—_— —_— 0)
Cgy=121+0.40 P, =-(39x22) Ce =0.88+0.15

£ 7l UT e |
Hife R |
o T 0.0015 - | °
2 ey I 2 0.002
§ § 0.001- §
© 0.0005 o o
o i o i - 0. 0.001

f 0.0005 \

% 6 0y J:(; — 50"

Cs, %

NP inan could be up to 50% with respect
tothe SM only if it has the| same phase of the SM |
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Z I
exploring new physicsin the Bg sector .

<4 Ams. same as usual

< Acy: already illustrated
<= AI'JT's: only from CDF
<= flavour-specific Bg lifetime: only from CDF
< TD(Bs— J/v ¢): time dependent 3-dimensional Cow and O

angular analysis from DO toincdude AF = 1
NP contributions

n HEEE +ny cos I::.':':'QS-II'I + 2':':'3.‘ \I + J?','.Eg + 112 n ':C'Sfjl::':':'qs-nl + ':'-"Elq:l.]
T2 - a 5
' El RE - B]_ RE'

El 1 El

—~Fan
ngB2 +ni3 ¢ Pan , A R, - E, - =h 4 n g E- e
+cc.s|:mq + 2eg, | s gy -l—ngE — oS I:_':I:lq . mf + 2¢g,_| R ng +npg— | 47)

frOf:ﬂ él_ngl;'ar In presence of new physics, the experimental measur ement
analysiso :
Be -y IS actually a measurement of Al'; cos2(¢s,-3)

we usethe CDF-only result |
IV CKM Workshop, December 12'", 2006 16
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]
flavour specific Bg lifetime we use the CDF-only result

we now use Tz, only from the study of Bs decaysto CP eigenstates

which Is connected to
thevaluesof I's and Al
by thisredation

time-dipendent angular analysisin Bs — Jwy ¢

DO provided simultaneous boundson Bs, AI" and I

we use the experimental likelihood
Including the 3x3 correlation matrix S DO result
and we don't use DO valuesin the other constraints |CHEPO6
(in order not to double count the measurements)

J
IV CKM Workshop, December 12", 2006 17
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resultsin the Bs sector:
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I
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]
or If you prefer: o ASM2iBg 1 ANP g2i(Ba+65%)
QB q q
Cpe” e = ASM 2if,
q
3.51 = 35
- [ UTit B wo Ui B
3 d | < af =
R o B
- Zn
25 <L 25
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1 1
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» New sources of CPVins - dand/orb - d
transitions are
—- strongly constrained by the UT fit L. Silvestrini
— "unnecessary”, given the great success LPOS
and consistency of the fit

» New sources of CPV inb - s ftransitions are

— much less (un-) constrained by the UT fit

- natural in many flavour models, given the strong
breaking of family SU(3)

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

- hinted at by v's in SUSY-GUTs

Bacek et al.; Moroi; Akama et al.; Chang, Masiero, Murayama; Hisano, Shimizu; Goto et al.; ...

e ————— Z ]
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exploring MFV scenario: starting from UUT

MFV = no additional flavour mixing Universal Unitarity Triangle
only mixing processes are sensitiveto NP~ Buraset al. hep-ph/0007085
= o [=y

| UTg¢
“| For UUT =

“| wedo not use I
& and Amy 0.5
In thefit

0.5

0.5 comparable
precision -
between UUT

-1 -0.5 0 0.5 1 and global fit r
p=0.163+0.028 ° -

N =0.344 £ 0.016 T
Determines p and n mdependently |
on the presence of MFV NP |
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NS remaining constraints b £ a
MFEV analysis (&, Amq, and Am;) Poh

probe NP in mixing g .
L
So(xt) — So(xt) + 6So(xt)

|

Scale of NP can be
indirectly tested

2
In models with one Higgs doubl et 5So(zt) = 4a (%)

or low/moder ate tan a=1(asareference) A\,=2.4TeV

NP enters as additional contribution _ _
to the top box diagram o isthe equivalent SM scale

2 Higgs + largetanf3

QB — AQ K -
( =i UTg+ . B K
c =1 = alsp bottom Yukawa coupling 0S," # 9S,
T 0.001 > 10 - -
_..i.'I i 5 06 D 0001 K UTfit
z A § 105
© I
2 2 2
o B = 04 =
A 0-0005 3 | 5
I Q 2 u
| 9 20.0005
i - 0.2 -
685 ol - , O-L;-l |£
A>55Tev - .

@ 95% Praob.

A>51TeV @ 95% Prob. E&
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]
summary and conclusion

@ b = d trangtion: given the enormous quantity of results
the B factories have already achieved, the generalization
of the UT analysisbeyond the SM isalready strongly

effectivein limiting the NP parameter space.
% It gives serious constraints on model building
% It pointsto MFV
b = stransitions are starting to be impressively
constrained, thanks to new measurements
from the Tevatron:
«from CDF: AI'JT’s, flavour specific Tg

+from DO: 3-dimensional Bs, AI" and I" bound

@ intheMFV scenario it ispossbletoturn UT analysis
into a probefor NP scale
@ future scenarios.

see;
IM. Pierini and V. Vagnoni '
IV CKM Workshop, December 12" nWaG jOInt S22 O 23
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'

back-up slides

I
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UT fit and new physics

I3 : L3 2 E‘r
G mpm? m? R b
B(B — fv) = ST (| M) gy ey W
J u v
I|I||||||||

Assuming fz :

Sonstraint o R, = p2+ 1

BR(B—1v) = (1.06 £ 0.38) 10*
@ o BR(B—1v) = (1.79 + 0.52 + 0.43) 10* H
-da; —| ‘ BELLE
: | BR(B—v) = (0.88 + 0.68 + 0.11) 10* ¢
g o BR < 1.80 10* @ 90% CL
(o
0.002 /- BRWA(B_)W) — (136 + 048) 10—4
I I : = E
BR(B—>w)[10] 001 Q
Assuming V: > ' :
fsa = 0.237 + 0.037 GeV §
fea=0.189 + 0.027 GeV §°°°°5

from lattice QCD ]
—

IV CKM Workshop, Dec:
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R, =055+ 0.11

Rp =038+ 002
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Z s

MFV bound from radiative decays

NP in MFV scenarios can be parameterized with few real parameters,
shifts of the master functionsin

Relevant contributionsin
rareleptonic and radiative decays

- box diagrams
< gluonic penguin
Once CKM isknown, we can bound NP with rare decays. At small/moder ate
tanp, all the effects on leptonic/radiative modes from two parameters:

% AC: NP in Z vertex (bound from b—sy)

% AC’w: NP in cromomagnetic penguin (bound from b—dll)

% 1gSM solution _ _
”g_ opposite AC.: Predlctlons.on rare dece.lys
oF can be obtained from this.
05— . ' This peculiar correlation
i3 can be tested with new
SE measurements
O ’ C. Bobeth et al.
- oppos:.te AC o Nucl.Phys. B726:252-274,2005)
02 04 0.6 08 1Aé;7§ﬁ hep-ph/OSOS]_]_O 26
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Z I
MFV prediction for rare decays low/moder ate
- ot .. tanf3
E %: | Eﬂ' ; o 16f o 16f
é" %1' ET_ FF_’ 1.4; FF_’ 1.43— 2010
o : = E 1_25— E 1_25_ .
L L, scenario
% *;!-’ o_ai— +§' o.snf— /
o s g E 0.5;— E o.si— £
Eﬂn ::E,” 0.4;— 0.4;— '
g, % 3 0_2:_ | v 0.2:—
’ Li: E:; -25 -2 -1.5 -1 05 0 0.5 1 % -2.57 2 -16 -1 -05 0 0.5 1
N AC AC
b T i B T e
Branching fractions MFV(95%) | SM (95%) exp
Br(K+*=>1vv) x104 <11.9 [6.1-10.9] 14.7+13.0-8.9 .
Br(K,>Tew) x10™ <4.59 [2.03-4.26] <5.9 x 10* K physics
Br(K, D up) x 10° <1.36 [0.63-1.15]
Br(B>Xwv) x 105 <5.17 [3.25-4.09] <64 )
<2.17 1.12-1.91 .
Br(B->X,wv) x 10° [ ] . By, physics
Br(B,~>up) x 10%° <2.20 [0.47-1.81] <1.5x 103 y,

I
Very interesting the Ass asymmetry of B — K*l| 27



