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FCNC in top decays

Top rare decays:

@ t 2qZ s e
* this talk

@t > qy

ot TG, e.g. ph/0603131
o - more model dep' (IHDM,2HDM,...)
3 ..

SM: BR & 10—14 (loop+GIM+Cabibbo)

"SM free” — good place to check for New Physics



New Physics in the top sector?

@ NP @ TeV to stabilize the ElectroWeak scale

..NP may interact with the top

Possible new source of flavor violation if

Search for Flavor viol® in the Top sector




Direct bounds on fop
FCNCs

@ LEP2:

@e+e- > tc :BR(t—qZ)13.7% @ 95%CL
@ Hera:

@e-p > te- :BR(t—uy)0.6% @ 95%CL
@ CDF:

o BR(t—qZ)<3.3% @ 95%CL

Interesting region: 104 - 10-8 We need a top factory...



1(35§I)ff]-

the perfect
place...

...To probe
FCNC top

upper limit on BR (L = 10 fb~1) 25x 1073 | 1.4 x 1073
upper limit on BR (L =100 fb™1) || 6.5 x 107> [ 1.8 x 10 || 5.0 x 10~* | 8.0 x 10~* | 4.3 x 10~*

(Carvalho, Castro, Onofre, Veloso 2005)



Indirect constraints?

@ Top FCNCs can affect other observables:

What are the present bounds?
Is the LHC window still open?



A Model-Indep’ analysis

@ Write SM + all possible dim-6 operators
Con’rribu’ring to '|'OP FCNCs. (Buchmuller Wyler ‘86)

@ Assume a valid perturbative expansion in v/ Anp

@ Assume SU(2).xU(1l)y invariance
® be conservative on CP violation

@ Look at all the possible indirect bounds...



The main players:

@ 2 LL operators:
or. = [aui) [(pir) o] -1 [a. (p) [ +he
O} =14 [Qsv*Q;] [H'D,H| + h.c.
@ 4 LR,RL operafors:
o [@SJWTGFI] w;We, +he.
Ofr =g |Qs0" | uiBy, +hec +LR < RL

@ 1 RR operator:
O% g = iuzy"u; [H'D,H| +h.c.

@ 4-fermions operators (many)



The plot

@ After EWSB:

Look at constraints coming from:

@ semileptonic B decays G
o AF=2 (Unitarity)

@ bsy & b—sltl-

@ Direct Bounds
@ b—py & Boutu-



Semileptonic B-decays

@ Tree level bWc & bWu couplings
@ LL operator: same structure of the SM
@ shift of Vb and Vup
@ constrained only by unitarity / AF=2

@ bLcr & bLur coupl’ modify energy spectrum of the
lepton

@ can be indep’ constrained using inclusive B—= Xl v,

B XV & exclusive B—2D*lv, B—D*lv, B mly

=3 N> 0.8 TeV



Unitarity & New Physics in AF=2

@ Enough data to constrain SM Vckm + NP in mixing:
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« NP in b->s

Assumptions: Vexm , NP affects meson mixing



AF=2 constraints on top FCNCs

@ Constraints on op’ involving t.q. (tree level + 1-loop):
@ N>3.8 TeV for O “
@ N>8.5 TeV for O."

@ Constraints on op’ involving trqL and W's (1-loop)

@ N\>2.6 TeV



b—osl*l- & b—s 7y

@ NP contributions to C3, C7y, Coy, Cion @ Mw:

+ many
others

@ Contributions from:
@ t.cL operators (free level + 1-loop)
@ N>5.6 TeV & N>3.9 TeV
@ ftTrcL operators at 1-loop
@ N>2.6 TeV for Wy op” & A>2.0 TeV for By op’

@ no relevant constraint on trcr & ticr (mc/mw suppr’)



Results
ALVl Ow Ouh OmW Om® OwW O Oge

Horeachin 73423 28 }2 .22 127 23

t-eZ (Ac)

WCreachin  _ 96 98 26 26 -

t-¢y (A)
present

owtraints 38 85 26 20 08 04 03
LHC window ajar | ajar | open ggle!\v: gglelx

and similar for t-u...



Conclusions

@ New Physics involved in EWSB may induce new
source of flavor violation in fop decays

@ LHC can probe FCNCs top decays up to BR~10%-10

® Present data from B-factories constrain these
decays

@ decays involving c_,u. already tightly constrained (beyond LHC
reach)

@ TLr = gr very little constrained = possible surprises @ LHC

@ B-factories & the LHC together can probe the
nature of NP inducing Top FCNCs



