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Monotop Top-FCNC
top + MET (possibly DM candidate) top + Z/y/H/g (anormal couplings)

» Effective theory approach: all possible production mechanisms in a single lagrangian
—>| model independent

* IntheSM: - -
Top-FCNC (SM couplings and BSM expectations)
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Loop + GIM-suppressed|: observing monotop/top-FCNC at the LHC <) BSM physics

e Models with same Signature : Monotop : RPV SUSY [1], leptoquarks [2], Z' model [3]...
Top-FCNC : RPV SUSY [4], technicolor [5], singlet quark [6], ...

e Qutline: overview of the current CMS/ATLAS results on monotop/top-FCNC searches



https://arxiv.org/pdf/hep-ph/0409342v4.pdf
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.63.115001
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.88.075012
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.89.014016
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.58.055001
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.68.015002
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.67.035003

Searches for monotop events




IPHC Monotop production
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* Monotop signature either produced via « non-resonant » (FCNC) or « resonant » diagrams:

u; OorV < New physics
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at production
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* Spin 0 orl mediator.

* Spin O or 1 missing energy (possibly DM candidate). + Spin 1/2 missing energy (possibly DM candidate).

* Alot of free parameters (masses, couplings).

* Alot of free parameters (masses, couplings).



http://link.springer.com/article/10.1007/JHEP01(2015)017

PHC Simplified models (1)

Huber e Non-resonant

Enon-res = Qﬁf[aﬂ + b075]uz' + fof?’p[al + berS} Uy

@ ATLAS CMS %

Hadronic channel : phys. Rev. Lett. 114 (2015) 101801

* Both spin-0 and spin-1 invisible particles.
Leptonic channel : Eur. Phys. ). 75 (2015) 79 * No pseudo-scalar nor axial couplings (a=0.1, b=0).

* Only spin-1invisible particles.
« Only couplings to right-handed quarks (a=b=0.2). Leptonic channel : public results %

* Only spin-1invisible particles.

* Only couplings to right-handed quarks (a=b=0.1).

)

— Only 2 free parameters per model (coupling a, mass m,orm,

Range of production:

« Fixing a=0.2, scanning invisible masses from * Fixing a=0.1, scanning invisible masses from
Oto 1 TeV. Oto1TeV.



http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.114.101801
http://link.springer.com/article/10.1140/epjc/s10052-014-3233-4
http://cds.cern.ch/record/2143260?ln=en
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IPHC Simplified models (2)
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A Resonant

Lo = dS[a? + bi7ys)d; + pt[a*/? + b 2q5)x

+ Xoudiy"[a" + bys]d; + Xtr[al/? + b2 ] x
@ ATLAS CMS %

Leptonic channel : Eur. Phys. J.Cc 75 (2015) 79 Leptonic channel : publicresults

* Only spin-0 mediator. * Only spin-0 mediator.

* Only couplings to right-handed quarks (a=b=0.2). * Only couplings to right-handed quarks (a=b=0.1).
« Consider the two couplings equal (a® = a%?). * Consider BR(S =t x) = 100 %.

* Consider resonance width can vary with coupling. * Assume fixed width (NWA).

— Only 3 free parameters per model (coupling a, masses m_ and mx).

Range of production:

« Fixinga=0.2and m =500 GeV, scanning L ]
L ® « Fixinga=0.1,scanningm from 500 to
invisible masses m_from O to 100 GeV. o @
o X 2100 GeV with invisible masses m from

« Fixing m = 100 GeV and m(p=500 GeV, X

) 10 to 200 GeV.
with a=0.5 and a=1.0.



http://cds.cern.ch/record/2143260?ln=en
http://link.springer.com/article/10.1140/epjc/s10052-014-3233-4

|P|-|C CMS hadronic 8 TeV search
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|P|-|C CMS leptonic 8 TeV search
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|P|-|C ATLAS leptonic 8 TeV search
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Searches for top-FCNC events




|P|-|C Top-FCNC production
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* Goal: measure the t = u/c + Z/y/H/g branching ratios to probe anomalous couplings not
predicted (O(10'*)) by SM.

* Diagrams: |y/c¢ Z/v/g/H
u/c
g t
study at production study at decay

* Searches: already almost all channels have a measurement at 8 TeV with both CMS/ATLAS.

* Warning : each analysis is done under the assumption that all the couplings are independent.
But this is not completely true because for example tZq coupling is correlated to tyq one.



|P|.|C 8 TeV searches
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ATLAS Preliminary I
BR(t- uH) BR(t- u) CMS Preliminary, 8 TeV March 2016
FT“O" ”EEFLK '.?f' IR LL) B L B R R ALY BRI B
& 10 TEVATRON 15 Phys.Rev.Lett 112 (2014) 171802
107 + 3 tt, Brit— Z Q) ! -
= e
P H : ] +tZ-FCNC soon-to-be public
107k + ]
RSP AR WO OITOR, ETINSTNTY INIION IR | PR JHEPD4({2016)035
t - U + Z/Y/H/g 107 2 3 single top, Brit— v u) :-
0% ATLAS £ F single top, Brit— ¥ c) -
0% CMS % Preliminary i
fg”o-u i j’g"-
.;.r.‘ 10k ES 3 :_I’ CMS PAS TOP-13-017
o o
23] " e - e s A i i 1 1 o y
e e e M e e e 2y tt, Brit— Hc), H WW.ZZ 1t b
BRit—s uH) BR(t— uy)

ATLAS Preliminary
BR(t— cH) g Er=ER CMS PAS TOP-14-020

g i I TERK ™ T bl N;
Tk e + 12 ff, Brit— Hu), H — bb e
S oef TEVATRON 1 1% ff, Brit— He), H—s bb i
107
o 5
107% E E3 £ 3
10k = 1 & 1 CMS PAS TOP-14-019
t->c+ Z/Y/H/g FTSTL WIVIVPITS ORI B W A ff, Brit— Hu), H — vy - |
0% 1 ] ft, Brit— He), H— 77 2
s ATLAS i i
| - 95% CL Observed Limit [l +% Exp.Limit
107°F T ralimina 1
| s e — 95% CL Expected Limit [ |+2c Exp.Limit
—_— E X =
?10 ? | |||||||| L1l | ||||||I| | |||||||| |
§1D‘L " huas i o i i ul ol ul il ul JE D-‘ 11}-3 11}-2 11}-1 1
107 10® 10° 10° 107 10° 10% 10™° 102 107 TGP dECE}" Br (ﬂfo}

BR(t—> cH) BR(t— oY)




IPHC Conclusions
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 Monotop:

- 8 TeV searches for resonant/non-resonant monotop events (leptonic or hadronic)
have been done by ATLAS/CMS.

- 13 TeV searches are already ongoing and about to be public.

* Top-FCNC:
- 8 TeV anomalous couplings to top-quark have been measured by ATLAS/CMS.
- 13 TeV ongoing work to improve limits on such couplings.

* Many french teams involved on these more and more interesting topics.
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