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INTRODUCTION
B. PHENOMENOLOGY
Completing CKM phenomenology: ECNG - b3%s possibility to
access to the bs Unitarity Triangle test New Physics
0.10 AV L Lt B B B O S ] ’ :
R\ , SRR First evidence of New Physics?
0.05 _— 2 Amy & Amg __
i Am, 1 UTfit, arXiv:0803.0659v1
B o
- N . FIRST EVIDENCE OF NEW PHYSICS IN b «+ s TRANSITIONS
|:w 000 - " (UTfit Collaboration)
: : CKMfitter, Nucl. Phys. Proc. Suppl. 185 (2008)
-0.05 — | sin2p  —
I . v i Although there is a hint of a departure from
- % oS | - the Standard Model related to the measurement
[ olnonl e | ] of the phase ¢, consistently by the CDF and D0
'0'1.%_10 -0.05 0.00 0.05 0.10 experiments, we do not see evidence (larger than

the 3o threshold) for New Physics, which has to
S be contrasted with Ref. [8].
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WHY EXTRA DIMENSIONS™

Hierarchy problem
Large ED, Warped ED, ...

Electroweak simmetry breaking without a Higgs boson
Orbiforld breaking, Warped ED, Composite Higgs, ...

Generation of mass and CKM hierarchy, new sources of CP violation
Warped ED, ...

Grand Unifications
Superstrings, Supergravity, Warped ED, ...

New Dark Matter candidates
Universal ED, ...

Black hole production at future colliders as a window on quantum gravity
Phys. Rev. Lett. 87 (2001), Phys. Rev. D65 (2002), ...
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Assumptions of the model by Appelquist, Cheng, Dobrescu, AppelaulspeCrens; Dol It
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One can introduce a Standard Model-inspired Lagrangian:
L =Fo+ Lat Ly
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e Dy DA e = % (HTH)”

e O IR s o A s El SR e 0 Yo LR Lo ¢,
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PARANMETERS INNTHEACEH -MODEL

b aJ"C_{L???’gL 5 B W:l:7Gi7ai 5
- W
. o (o Se S ae ac SEe i 3 ) % —5 PF P]
Only M1, is modified: W=,G",a W, G*,a i, L6 R A Y, LRI
| /\/\f\/\/\/\\
u, LR Wi,Gi,ai
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PARAMETERS IN THE ACD MODEL

” w, £, R 5 b
- W
o o Ao Ei= s oo S5 SEe ol e ) ) @ —7 i MPJ
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TR b AR R i
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Inami-Lim function is
1
D AL - [6aznxt Dy e e
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A ( e B A el s A e R R G ol el s
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+ 14, T} T,x; + 0xy t e

Buras et al., Nucl. Phys. B660, 225 (2003)
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PARAMETERS IN THE ACD MODEL
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3 4 R
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gl Sl 3 e e ey g A ) 2 2
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SR Ly e e i e 2a:nxt) In g ] + (=3 + 621 — 23) J1,m, (R) + ¢ (1 — 324) J_1,myy (R)+

== (4513t) JO,mW (R) = T (—5 =5 th) Jl,mw (R)
Buras et al., Nucl. Phys. B660, 225 (2003)
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DEVIATIONS FROM THE SM
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DEVIATIONS FROM THE SM

The ACD Model is a Minimal Flavor

Violation scenario the CKM matrix
Effects on the observable Am =2 My : e catie AR ST

2 °
Am(R) = 2 GF (VisVit)? mp,m%)8 (e, B) i f% B, But the elements of the CKM matrix are

2
127 extracted from experimental datas:

G2 5
AmP2F =2 F2 ViV mp, My S, R)1y 5B,
Am, (GeV) 127

3.x107" g -
2.5x107"
2.x 107" ‘/ts = V;ﬁs (R) F%a H/ts(R)‘ exXp [58 (R)]
15%107" ':;7,
1.x 107" H 3K

[ ns
5.x 107121 ;

: 1 0015+

““““““““““ R (GeV™!) ;

0.002 0.004 0.006 0.008 0.010

0.010
0.005
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SIGNATURES IN By, — 0" J /4

: : g Naive factorization
s n
2
. ; (n J/¥| (Bry*br) (Cryuer) | Bs) = (0] (5cv"br) |Bs) {J/¥| (€Lyuer) |0}
: Amplitude not modified in the ACD Model:
; J/
Vs V|2 & 2
% <Bs = U(/)J/¢> — 8|7rmBCS| (01 N2> |fJ/w‘ (Fl mj/¢)> A3/2 (m%s,mi,m3¢)
Integrated asymmetry o (Bs — /0 )
o ‘0.0‘02‘ | ‘0.0‘04‘ | ‘0.0‘06‘ | ‘0.0‘08‘ | ‘0.0‘10R(Gev_1)
i Jo dt [T (Bs(t) = f) =T (Bs(t) = f)] | -ooom
[Tdt T (B = N 4T B > D] | o
oL I ARE S o dsing -
41+ [Am(R)]21 —cos¢ S )
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B, — n")

Operator Product Expansion:
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Wilson coefficients
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Local operators
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WILSON COEFFICIENTS IN THE ACD MODEL

The considered Wilson coefficients are modified in the ACD Model.

Calculations are similar to the previous ones:

F(zy) = F' (x, R) = F(ze) + >  Fn (¢, 25)

==

C1(x,,R) Co(x,R) Cio(x, R)
X St 2r
01; 4: : . . | . . . | . . . | . . . | . . . | R (G V71
i [ r 0.002 0.004 0.006 0.008 0.010 (Ge )
. R R L L L TR — L R (G V—l r _ B
0002 0004 0006 0008 Q1% V) 3t 2
-0.1 r 2; —4‘*
i 1F s
_0'2f r \
[ [ R -1 _8:
—03e [ 0.002 0.004 0.006 0.008 0.010 (GeV') i
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FORM FACTORS

Used to parametrize hadronic matrix elements of currents:
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Set I: Three-Point Function QCD Sum Rules
Set II: Light-Cone Sum Rules
Set III: Soft-Collinear Effective Theory QCD Sum Rules

Results for the considered transition are not available we use
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B. —>77(/)e+e AND B, —>77(/),u 11

3 - B 5 o 35
B, n By n
b S b s
t t n t
2 i
l ;
0 7

Neglecting the leptons masses:
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B, — 77(/)7'+7'_

T masses cannot be neglected:
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B, — n(/)vﬂ

It is convenient to consider the missing energy:
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CONCLUSIONS

We have studied Bs; phenomenology comparing the predictions of the Standard
Model with the ones of the ACD Model with a single Universal Extra Dimensions.

In this model Kaluza-Klein excitations can contribute as virtual particles in loop
processes, such as FCNCs.

We have seen that the mass difference Am; is larger in the ACD Model, and it can
be detected through the study of asymmetries in decay channels that are not
affected by other effects of the model, such as B, — n" ) /1 . Moreover, this can
also modify the extraction of the bs Unitarity Triangle.

We have found that the larger the compactification radius is, the larger the
branching ratios of some rare decays to n and #’ final states are predicted to be,
but the detection of deviations could be difficult due to the considerable error of
non-perturbative form factors.
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