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UTﬁ . Where New Physics enters '"/F;;im

the game

The SM works beautifully up to a few hundred
GeV. Several arguments suggest that it might

be an effective theory up to some scale A
L(M,)=A’H'H+A (H'H) 2+ L2209 L7024 L5/ A+ L5/ A3

NP contribution to EW precision,

The new contributions, in general, introduce
new sources of CP violation and flavour mixing.
The consistency of the Standard Model becomes
a puzzle in this framework.

We should see some discrepancy



UTfi¢| Constraints in the p-n plane INFN

UT-lattice (“classic” analysis - pre B factories)
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Experimental situation

1

1 0.5 a " o5 0

® Theory under control p

@ Data in agreement

® NP, if any, does not introduce additional CP or
flavour violation in b «— d transitions
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UTfit' Parameterization of NP contributions to | ,yrn
the mixing amplitudes S

K mixing amplitude (2 real parameters):
ReA=C,,, ReA ImA=C.ImA"

B, and B_mixing amplitudes (2+2 real parameters):
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Including NP in UT analysis
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B factories are constraining the
UT with tree-level processes I=
1
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
for in the future)

0.5

We can determine p and 7
regardless of NP

p=+0.18 £ 0.11
M =+ 0.41+0.05

Values in agreement with SM
within the errors
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NP in K°and B? mixing ¢
* the sin2p tension produces
the 1.50 effect of &, and the

| £ Can = 093:0.32
asymmetry in (A™/A", M) c:A = 0.9210.12

'%0511.52?.53354465

Am,
' P < 1.2
Hm'o BOL UEE“ " %] dark: 68 %
kil x SM expectation a~ 1 light: 95% A
a0~ Z<'U i J_,| l'
20;“ 0@ _J'II
oF Calls 0.6 g’; il
sk 3 : / A\
_405_ CBd - 1.0510.34 0'4:_
oo Py = (-3.4£2.2)° 02y
3 Ut A ¥
-Bo_l 11 Ll P4 1 1 l 1 4 11 l 1 1 1.1 J 11 L1 Lllﬁll T_T I_| 'r'_l_'_'_ .-/I/l 1 I 1 ; 1 I 1 I 1 11
1 2 3 2 5 6 % 20 40 60 80 100 120 140 +&n 4an

Ce

d



Tevatron breakthrough inthe B, sector

o 30 CDF Run Il ] L=1.0fb"
TEVATRON experiments have started & — combined
test the beos sector with Bs mixing  § 20F — semieptonic
< 15 — hadronic
Q -
® Measurement of Ams N 12;_
: of y
® Measurement of dilepton sE
gharglye asyr_nmetry 10F
® Semileptonic asymmetry A5E 50
® Measurement of A" s/T's DOE e L L L ]
® Bs lifetime measurement in flavour o 5 02025 30 38
- Z Am, [ps1]
specific final states Indirect
constraints on e
the mixing phase 7o ; D, 2.8 fb”
;510-3;_ R e = Bl 5 Jiy o
® 2D bound on Bs vs A" from tagged 0.2 AM, = 17.77 ps”
angular analysis of Bs— J/y¢ B N e
decays discrepancy o .
with Standard Model 0.1 — SM
observed bR e A i o TR
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Combining CDF and DO measurements INEN

2D likelihood ratio for Al and &,

CDF Run Il Preliminary L=1.35fb"

2-fold ambiguify present, no —~ 0.6~ SMprediction
; [ C —68% C.L.
assumption on the strong phases S04t —esmoL
< 0.2F
7-parameter fit + correlation matrix 00; ___________________________________________________
or 1D likelihood profiles of Al' and & 025_
2-fold ambiguity removed using strong o4l
phases from B -> J/W K* + SU(3) +? o
Combining the two measurements requires 2 ° 2. (rzad)
some gymnastic with the D@ results...
® DO: arXiv:0802.2255 [hep-ex] ® CDF: arXiv:0712.2397 [hep-ex]
®1s =1.52 * 0.06 (stat) £ 0.01 (syst) ps o Feldman-Cousins likelihood ratio
® AT's = 0.19 * 0.07 (stat) iggf (syst) ps- with systematics included
® @s = -2Bs = -0.57 ig_'gg (stat) ig:g;(syst) rad
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DT, 2.8 fb"
Modeling DO data sl
Unlike for CDF, it was not possible to obtain o
the 2D likelihood from DO. O A icoste)
We use three different approaches: 0% ST e 0s,

Default result: take the quoted result + 2x2 correlation matrix

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

quoted “2¢” ranges: [-0.06, 1.20] — 0.38

2) use the 1D profile likelihood given by DO.

1 2.3
¢_ (radian)



UTfit| Modeling DO data (II) INFN_
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¢ Inthe 3 modelizations we have considered , the probability
density is significantly affected justinthe region far from
the Standard Model solution
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A comment : more than two

measurements
CDF tagged D0 tagged Our analysis (using
measurement measurement As., Ach, Tgs, AI'IT
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@ CDF and D0 measurements consider AI' and 3

as uncorrelated parameters
@® In our analysis, we enforce the dependence of AI' from

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



dark: 68 %
_ light: 95%
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F,. < 0 @99.7% probability
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UTfit Conclusions INFN_
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The UT apex Is nowadays very well known in the Standard
Model, but only known at O(10%) in the presence of New
Physics in the mixing

Nevertheless , the inclusion of the Tevatron measurements
has led to an evidence of discrepancy with respect to the
Standard Model prediction of the B, mixing phase

If this evidence will be confirmed by further data...

m MFV class of models will be ruled out

m The following pattern of flavour violation in NP would e merge
e 1 <> 2: strong suppression
o 1 &> 3: S0(10%)
e 2 <& 3:0(1)

Looking forward to new Tevatron results and eventually
LHCDb to say a final word on this

A Super B factory would then be very important to enter the
1% era of CKM fits at some point
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