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Introduction

o Flavor-Changing Neutral Current (FCNC) changes the flavor of a fermion
current without altering its electric charge.
@ In the top quark sector :

FCNC decays:
t—=u+vy
t—c+7y
t—u+2
t—>c+ 72
t—=u+g t u/c t
t—=c+ g -~
t—u+ H g H "~
t—c+ H

Charged current decays: s,d,b
t — b+ W (BR ~ 100%)
t— s+ W (BR ~ 0.18%)
t—d+ W (BR ~ 0.02%)
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FCNC in SM

o In the Standard Model (SM) : FCNC amplitudes at tree level are
forbidden by the Glashow-lliopoulos-Maiani (GIM) mechanism.

@ However, highly GIM-suppressed FCNC transitions are possible in the
SM in the higher orders via loop induced processes.

Process Branching ratios
t—u+-y 4 x 10716
t—=c+y 5x 10714
t—-u+2 7 x 10717
t—oc+Z 1x 10714
t—u+g 4 x 10714
t—sc+g 5 x 10712
t—u+H 2 x 10717
t—c+H 3x1071°

o This essentially guarantees that any measurable branching ratio for
top FCNC decays is an indication of new physics.

Reference: Snowmass 2013 Top quark working group report, arXiv:1311.2028
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FCNC in BSM

@ Many models for new physics predict new contributions to top FCNCs that are orders of

magnitude in excess of SM expectations.

Process SM 2HDM(FV) 2HDM(FC) MSSM RPV RS
t—u+y 4x10716 - - <1078 <10°° -
t—c+y 5x1071 <1077 <107° <1078 <1079 <10°°
t—=u+Z 7x107Y - - <107 <10°° -
t—wc+2Z 1x107 <106 <1010 <1077 <107% <10°°
t—u+g 4x107M - - <1077 <10°° -
t—c+g 5x10°12 <104 <10-8 <1077 <1076 <1010
t—u+H 2x107Y7 6 x 1076 - <107 <107° -
t—c+H 3x1071® 2x 1073 <107° <107® <107° <1074

@ The branching ratio (BR) : the ratio of the flavor-violating partial width relative to the
dominant top quark partial width, t — b + W.

Reference: Snowmass 2013 Top quark working group report, arXiv:1311.2028
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Final State : Main
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FCNC searches in t — u/c + Z at ATLAS X %
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FCNC searches in t — u/c + g at CMS

Final State :
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FCNC searches in t — u/c + g at ATLAS
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signal strength r at 95% CL

FCNC searches in t — u/c + H at CMS
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FCNC searches in t — u/c + H at ATLAS
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Summary
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Summary
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Summary
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Conclusions

A review on FCNC searches in the top quark sector has been
presented with the results from different experiment.

o It has covered all known types of FCNC couplings of top quark with
various final states.

o FCNC processes play an important role as a test for the SM as well as
for different BSM models.

@ Still there is no evidence for new physics.

o The ATLAS and the CMS experiments have significantly improved
the exclusion limits for FCNC couplings with Run | data.

@ The higher center of mass energy and luminosity of Run Il will allow
us to study FCNC processes with an unprecedented precision.

Thanks
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FCNC searches in t — u + v at HERA
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Best Fit to Mass 32
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FCNC searches int — u/c + g at D@
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FCNC searches at LEP2
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