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| ntroduction

LHC: huge top physics potential (103¢'s!).

¢t unique, good place to look for New Physics (NP).
Neutrino osc: Nature has lepton flavor violation.

t — u(c)e®uT: distinctive experimental signature.
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Are there experimental constraints on NP
contributions to ¢t — u(c)etuT?

Take set of effective operators

©

C;
Eeff = Z Ad_407; + h.c.

to get constraints from B, K decays and u — ey.
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Operators Contributingtot — u(c)e*uT L

e Take dimension-6, SU(3) x SU(2) x U(1)-invariant op’s.

@ Separate into 2 classes, depending on 17, or tr In operator.

Class One: Class Two:
Orije = uay"tpLl} v, Lk Osiji = Qpy"TrLyy.Lf
Oz,z‘jk = ’UJRV tRlR%LlR O6,z‘jk = QL’Y TLZR%LZR
Oziin = Qi trl},I% Ozt = €@ LTralr’ LY,
Osije = QY 0" trl’,0ulk Ogijk = abuRU'LWTLalR oLy
1 =u,c; J,k=-eu, e Qr, L, Tr: 1.h. doublets
a,b = SU(2) indices uRr,lgr,t-: r.h. singlets

=
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Contributions of Op’stot — u(c)e*u™

o Top decay for all op’s proceeds via

e Assume can measure branching ratio of 10~7.
e Taking m; = 170 GeV and |C,, ;x| = 1,

21 TeV (n=1,2,5, and 6)
A > 1.5 TeV (n=3and?7)
4.0 TeV (n=4and?y)

L o Results independent of flavor indices ¢, 5, k.

Model-Independent Constraints on Lepton-Flavor-VieigtDecays of the Top Quark — p.3/10



Constraintsfrom B decays L

Class Two op’s contain 717, include terms with b quarks.
ex: Ogijk = QY TLlully = (Wt + diyPbr) vl
— contribute at tree-level to B decay.
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Constraintsfrom 2-body B decays-I

The Class Two op’s contribute to ((0|dv*~5b|B°(p)) = iv/2FgpH):

Op's5,6: BB, — e*p®, T = g IOl
(helicity-suppressed)
5)

i + + _ 1 \Cn,z'jk:|2 2 mg
Op & 5 ’BC — ¢ v, I' = 327 A4 FB (mb+mu(c))2

Op 8: 0 (tensor operator)
Br(B® — e*uT) < 1.7 x 1077 (90%CL) — 50kl !
~ A2 — (3.7 TeV)?
Br(B; — e*u¥) < 6.1 x 1075(90%CL) — o)t !
’ - A2 T (1.6 TeV)2
Br(Bt —efr) < 9.8 x107°(90%CL) — Crupe < !
- A2 T (17 TeV)?

C ue 1
LBF(B+ —uty) < 1.7 x107%(90%CL) — ‘ RZM‘ < (11 Tev)?
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Constraintsfrom 3-body B decays-I

— No helicity suppression, op 8 can contribute.
Op’s 5,6: Compare to exclusive via B — w{"v.

‘05(6)uk‘ 1
Br(B* Tety™) < 6.4x107° — WE <
(BT —mieips) = 64X A2 S (1 Tev)?
Br(BT — Ktety®) < 9.1x107% — skl !

- A2 T (16 TeV)?

Op’s 7,8: Take 2x exp. error as estimate of NP contribution.

_ C'7 ujk| 1
Br(B — X, /Tv) =233+ .22 x 1077 O <
(B - ) . A2~ (3 Tev)?
Csujk| _ 1
A2 T (7T TeV)?
_ C7 ceul 1
Br(B X.etv)=10.8+0.4 C7 cep <
(B" = XeeTr) A2 S (1 TeV)?
L ‘08,ce,u| < 1

A2 T (3 TeV)?
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Constraintsfrom K decays L

s,.d

Op’s of both classes
can contribute at one
loop to K — e*uT:

l.e.,

C 1 (A 2
‘ 5(6),ugk( )‘ In v < 1
A2 A2 < (2.3TeV)?
C 1 (A 2
‘ 5(6),0]k( )‘ In v < 1
A2 A2 < (1.6Tev)?

‘04,ujk‘ < 1
A%~ (1TeV)?

Br(K; — eTuT) < 4.7 x 10712

LConstraints from 3-body K decays weaker.
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j— ey

Ops 3, 4 can contribute to ;1 — ey at 2 loops, I.e.,
S :
KL - > €R KL . > €R

Yu

Br(p — ey) < 1.2 x 107 — yet to come
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Results

Operator | t — u(c)etpT | B,2-body | B,3-body | K | u— ey
O1(2),ijk 2.1 - - - -
O3 ik 1.5 - - - maybe
O4 ujk 4.0 - - 1 maybe
O4,cjk 4.0 - - - maybe
Os(6) ujk 2.1 3.7 1 6 i
Os(6).cjk 2.1 1.6 16 3.7 i
O7,uep 1.5 11 ; i
O7, upe 1.5 17 ] _
O7,ceu 1.5 - _ _
O7 cpe 15 . . . .
Os ik 4.0 i 7 i i
08, cen 4.0 - 3 i i
O8,cue 4.0 ; _ ] _
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Conclusions L

o Operators which can give t — u(c)e*uT probe ~ few
TeV range.

e Several operators constrained by B, K decays,
possibly u — e~.

e Some operators currently not constrained.
e t — u(c)e*uT could occur at LHC!
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