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FCNC Interactions

e Flavour-changing neutral current (FCNC) transition 1s an interaction process where a
fermion undergoes the change of flavour without alternation of its charge

e FCNC amplitudes at tree level are forbidden by the Glashow-Iliopoulos-Maiani (GIM)
mechanism 1n the Standard Model (SM)

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

e Some extensions of the SM could introduce FCNC decays at tree level including new

particles:
® Fourth-generation models Model Br (t - Z/y q)
® [xtended technicolor models SM ~ 1012
® [eptoquark models SUSY 10°6
® [xtra dimensions i
® [Extra quark models 2HDM - 107
® Supersymmetry Observation of FCNC
[

Two-Higgs-Doublet models .
process = new physics

GIM mechanism: S. L. Glashow, J. Iliopoulos and L. Maiani, Phys. Rev. D 2 (1970) 1285
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—xamples of FCNC non-top-quark related searches

FCNC can be studied 1n the decays of / ot St age st N
earch for D"—>n'n
D, B, K-mesons - FCNC decays are mE
. v/Z° T at LHCb
highly suppressed
) W ! BReyp < 5.5+ 107 (90% C.L.)
H
/ K-yt \ < Phys. Lett. B 728
. d (2014) 234-243
S H
Z/y \ /
K
forbidden at
d tree level L Observation of B—u*u b i
at LHCb and CMS
F— — BS
S ; W H i BRexp ~ 3107 Z -
K0 Vuet L LHCb-CONF-2013-12 ’ /

d,s,b v AU

BR.., % 6 + 10° I I BR., < 6+ 10° (90% C.L.)
W Phys. Lett. B 725

Phys.Rev.Lett. 63 (1989) 2185 (AGS, BNL) - NN\NN NS 2013) 15-24
U W ; (2013) 15- /
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Search for FCN(C/H) in events with top-quark is promising because of

2015/05/18

the several important properties of a top-quark:

The formation of strong bound states occurs much slower than the

decay of top-quark which results 1n a clean event signature QUSHS IASEES

Yukawa coupling for top-quark is close to unity which makes it an

interesting candidate to study EW symmetry breaking mechanism

bottom [T ¢

Top-quark 1s the heaviest elementary particle ever discovered -

sensitivity to new physics searches

Almost exclusively decays to b-quark and W-boson - distinctive event
signature
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FCNC searches with a top-guark

V2 QSEX’QE " T,

Kagt )
+ J ?&T“ (fé/qPL—I—fngR)qZuV

V2en
— e@u}ﬁta“”(fLP + fEPR)qA
A vqt L T JyqtR) 4 S pw

9 sy L R
Et@ fhiaPL+ fh,Pr) ¢ H| + hc.

(f(l;qPL + fngR) qGZJ/
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FCNC searches at Tevatron

Search for t—gq FCNC events at D@

q t
g

q u,c
N . [(b) * D@ 2.3 fb™’
215 FCNC tgu
a B FCNC tgc
S 10l W/Z+X
> Il SM tb+tgb
2 M
i) I Multijets
Q2 9
g i

T e

0.85

8 0. 09 095 1
Ranked FCNC BNN Output

u,c t
g
q q
L T DG 2.3 fb"
2
5 []e8% C.L.
- Woo%c.L.
56 Hos% c.L.
¥

20

40 60
(kg /A) [107 TeV?]
tgu tgc

Cross section 0.20 pb 0.27 pb

Kigf /A 0.013 TeV~! 0.057 TeV !

B(t — fg) 2.0 x 10~* 3.9x107°

Phys.Lett.B693:81-87,2010
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Events

Search for t—Zq FCNC events at CDF

u/c

Best Fit to Mass y2
LSS A LA LA B NLELELEN BLL BRI UL B
b-Tagged Non-b-Tagged Control
(13 Events) (53 Events) (136 Events)
®
40} @ Data(19 ) 1 CDF Run II
[ FCNC tt (3.7%) JLdt=109 fb!

Fit Uncertainty
[J Z + Jets (HF & LF)
20 B Standard Model tt

" B Diboson (WZ, ZZ) | T
ﬂ.&‘_‘- :
0

BR(t—qZ) < 3.7 - 10*

Phys.Rev.Lett.101:192002,2008
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FCNC searches at LEPZ2 and HERA

0.5 — |
] = E§§'§§§§§§ :—:) EeNGE FCNC searches at HERA 1n ep—etX
ete —tgbar at LEP2

0.3

0.2

BR(t—cZ) + BR(t—u2)

0.1 -

~ .

0 T - T vt
0 0.01 0.02 0.03 0.04 0.05

BR(t—cy) + BR(t—uy)

Phys.Lett.B549:290-300,2002

DELPHI 189—208 GeV OPAL ZEUS
1 hh OSSR y 1F —————— ]
¥~ S excluded by CDF E - :Q —— ZEUS 0.5 fb™ .
0.9 ZEUS Limit . S cxcluded by OPAL . \ mimim MYt Uy ]
g 08 b B ex, ;'S ------------- CDFt-u(c)ru(€)z |
0.8 » CDF Limit : | Clyg, A — — DOt u(c)2 |
A S R— [ y zEUs § ------- ALEPH t - u(c)y,u(c)Z ]
06  m=179Gev/d N\
0.6 - N

0.5 " 10° NI =
0.4 \ g
0.3 m=180Gevi | L e ANOOODODUODUODOUOWOWY [ B N v
| “\&&\3&\3&\&;\&* o S S S
02 & =170 GeVic? %\ .

0.1 ! XN

! ‘ NN

o | lllllllllllllllll] 1 10_2 2 L ' L l%"\\ | L 1
0 0.102030405060.70809 1 KY 10° 102 Brl?q
Ky
Phys.Lett.B521:181-194,2001 Phys.Lett.B708:27-36,2012

Phys.Lett. B590 (2004) 21-34
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FCNC searches at the LHC

2015/05/18

ATLAS-CONF-2013-063 JHEP 1209 (201Q) 139
Phys. Lett. B712 (R018) 851-869 Phys. Rev. Lett. 112 (2014) 171802

CMS-PAS-TOP-14-007 CMS-PAS-TOP-12-0_1

JHEP 06 (2014) 008

CMS-PAS-TOP-14-003 CMS-PAS-HIG-13-084

CMS-PAS-TOP-13-017
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http://cds.cern.ch/record/1562777
http://arxiv.org/abs/1203.0529
http://cds.cern.ch/record/1702400
http://cds.cern.ch/record/1562777
http://arxiv.org/abs/1312.4194
http://cds.cern.ch/record/1563579
http://cds.cern.ch/record/1700519
http://cds.cern.ch/record/1700519
http://cds.cern.ch/record/1666526
http://cds.cern.ch/record/2001934

ATLAS-CONF-2013-065

Search for single top production at ATLAS s, 14 1ot 8 v

_IIlllllllllllllIllllllllllllllllllllll
:J-Ldt=14.2fb“v§=aTev ATLAS Preliminary ]

signal region e data
~ —— FCNC (5=20 pb)
B single top
.
I W+HF+jets
Wijets

Event signature is the top-quark

decay: exactly one isolated lepton,

N [\
o (6)
o o
o o
o o

Events/0.13

missing Et and one b-tagged jet

15000

Z+jets, diboson

B muttijets
77/ multijets norm. + 1
MC stat. uncert. -

Main background: W+jets, QCD 10000

multijet, single top, ttbar, Z+jets 5000]
MEtop @NLO (approx.)

MVA approach is used to discriminate

—_ -
WL NO

W-tjets is validated with looser signal and background events based on:

pr(b), pr(W), Ad(W,v) in the top-quark
rest frame, charge of the lepton, n(?),

QCD multijet events are estimated Ad(Z,b), n(£vb), ... Limits extracted from MVA discriminator

with electron-jet approach with binned likelihood fit with Bayesian approach
x10°

-1 -08-06-04-02 0 0.2 04 06 08 1
NN output

b-jet selection (but veto events 8'

Data/Expected

with tight b-tagged jets)

template fit in missing Er T 14 L A T SO T .
. 2 B J Ldt=142f" Vs=8Tev = ATLAS Preliminary ] —~0 22><10' : . . ] [
(electrons), and fake matrix method ép T SO . o 0-22F
~

e ————

o - :
] F 020 [ Lar= 142" \E=8Tev  ATLAS Preliminary —
(muons) ([ ] E—— T ~ ....... Excluc;led.”r,eg.ic n_E & 0.18EF : f : 5 .

~

A U N N T E 016K —Observed

. _3 _1 C ] 0_14:_ ,,,,,,,, o ............... _ -E .......... g g s _;
Kugt/ A <5.1-107 TeV g —Observed ... . S NN - 0.12F | | ~ xpected

O — ..................... ..................................................... -

Keg/A < 1.1-102 TeV! R \\F S BN e
BR(t—>ug) < 3.1 - 10° 2 _________________________ _________________________ S :

heeenane. _: 0.06; ........... i
\ lqo®  0.04f | é 5 5 :

BR(t—cg) < 1.6 - 10* L R R R I

Bugt vy 0.00F Lok L
A 0 5 10 15 20

Ex10'6
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Search in t-channel single top at CMS

CMS-PAS-TOP-14-007
CMS, 5 fbl, 7 TeV

< T

qq — tc

O >

t

cq — 1§

gg — tc

cg — tg

CompHEP @NLO (approx.)

QCD multijet background is

estimated from a template fit using a

dedicated BNN (QCD template is

taken from control region with

reversed lepton isolation )

Control regions of 4-jet 1-tag (ttbar)

and 0-tag (W+jets) are used to

validate background MC predictions

2015/05/18

t

Event signature: exactly one
1solated muon, missing Er, at
least one b-tagged jet and one
non-b-tagged jet (same as for

SM t-channel single top)

CMS preliminary, {s=7 TeV, L =5.0 fb™

Bayesian Neural Network (BNN) is u

to discriminate signal and background

using: pr(b), pr(jij2), pr(w), pr(W),
APp(u,v), cosB(u, W) in the W-boson rest

frame, ...

CMS preliminary, Vs=7 TeV, L=5.0 fb!

— K

Illllllllllllll INNNRENNNE AN}

» Data

— ch
I t-
[Js-chan
[JtW-chan
att

[ W+light
B Wc
WQQ

[ W(other)
Il Diboson
I Drell-Yan
CJQCD

#Events

/A =004
A =006
chan

;.| W(other)
B Diboson
B Drell-Yan
[JQCD

|||llll LIl

tug FCNC BNN

Kued A < 1.8+102 TeV-!
Kead A < 5.6+ 102 TeV-!

BR(t—ug) < 3.6 - 10*
BR(t—cg) < 3.4 10°
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teg FCNC BNN

CMS preliminary,\s = 7 TeV, L = 5.0 fb"

< 0.05¢
% - [T7] 95% CL observed
20.045— I 68% CL observed
v =
— ~ 95% CL expected
0.04 - —— 68% CL expected
0.035
0.03—
0.025
0.021
0.015 ; e ——— _\\
0.01 % S
0.005
1 1 1 l 1 l l 1
0.02 0.04 0.06 0.08 0.1
K,chA


http://cds.cern.ch/record/1562777

Search for t—= /g in ttbar events at ATLAS

JHEP 1209 (2012) 139

ATLAS, 2 fb'l, 7 TeV

g t
2 :f +
g t w

TopReX @LO

Event signature: exactly
three 1solated leptons, missing

Er, at least two jets

Analysis is performed in the
channels with 3 tight lepton (3ID)
and 2 tight leptons+ 1 track-lepton
(2ID+TL)

Fake lepton background is
evaluated with a data-driven
method: scale factor in 3ID and
fake matrix method in 2ID+TL

2015/05/18

Events/ 10 GeV

u/c
Z
q
a’

b

| [ [
® data i
---- tt— WbZq signal |
B itwz
[ st (sm ]
I Zsjets i
dibosons

bkg. uncertainty |

Main background: WZ/Z7+jets,

fakes, Z+jets

Additional requirement of

a presence of b-jet for 2ID
+TL channel

Events are tested for

consistency with

ttbar—WDbZq process by y2

minimisation

Events /10 GeV

8- aTLAS . data
7:_ 1 ---- ft— WbZq signal_:
Edet=2.1 o' g rakes :
61 ] -
2D+ TL M avz 1
5 - dibosons E
E bkg. uncertainty E
4 ]
3 2ID+TL -
2F E

[ [

040 160 180 200 220 140 160 180 200 220
my, [GeV] m,, [GeV]

Reconstructed top candidate mass

Limits extracted using binned likelihood fit with

modified Frequentist (CLs) likelihood method
channel observed (—1o) expected (+10)
31D 0.81% 0.63%  0.95% 1.4%
2ID+TL 3.2% 2.15%  3.31% 4.9%
Combination  0.73%  0.61%  0.93%  1.4%

BR(t—7Zq) < 0.73 - 10®
12
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Search for t—= /g in ttbar events at CMS

Phys. Rev. Lett. 112
(3014) 171802
CMS, 20 fbl, 8 TeV

u/c

Q Q

~k ~h
e~

+
D .
Q| R

MadGraph @LLO

Event signature: exactly three isolated leptons,

missing Er, at least two jets of which exactly one jet is

Events /20 (GeV)

IIIIIIIII I T T T T T T T T T I T T T — T T T T T T T T T I T T T T T T T T T
__CMS, \'§=8113V—~—Data ] %) 10—_CMS, \/§=816V—-—Data B
- Lint =19.7fb [ |t=2q (B=0.1%) | S i Lint =19.7fb [ |t=2q (B=0.1%) ]
- 1 o i ]

t N gl B -
2 B w, tiz
C L : _
S 6 0z .
wr WW, WZ, ZZ
4_— ‘ —
2 -
[ - TR TR N B B | | ; |||||||| 11
‘POO 200 300
my,, (GeV)

Reconstructed top candidate masses

Limits extracted using binned likelihood fit with
modified Frequentist (CLs) likelihood method

B(t — Zq) 8 TeV 7TeV + 8TeV
Expected upper limit <0.10% <0.09%
Observed upper limit  <0.06% <0.05%
10 boundary 0.06-0.13%  0.06-0.13%
2 0 boundary 0.05-0.20%  0.05-0.18%

b-tagged
; 350_ rrrT T T T T '
Combinatorics is resolved S EM§’1‘{9§7= fg_;l'ev.- .
~ - int T :
by the best top quark mass Egsoo:— . ’
reconstruction 2501 . . ] 1
WZ/ZZ predictions are e .
validated in control regions 200:_ ' Jk |
in data 150/ * ‘ o o3
Drell-Yan and ttbar ]
. 10 coe o b b e b by
backgrounds are estimated foo 150 200 250 3OOG \1/350
from data M (GEY)
2015/05/18

BR(t—Zq) < 0.05 - 10*®

Kirill Skovpen - Top LHC France 2015 |3


http://arxiv.org/abs/1312.4194

Search for tZ events In single top at CMS

CMS-PAS-TOP-12-021

CMS, 5 fbl, 7 TeV

u/c t
t
g Z
u/c 4
u/c
g Z

MadGraph @LLO

Event signature: exactly three isolated leptons,

missing Er, one b-tagged jet

WZ+jets and Z+jets (fake)
backgrounds are estimated from
template fit in data using mr(W):
WZ+jets template from MC, Z+jets
template from data with reversed

lepton isolation

BDT is used to discriminate signal and

background using: pt(Z), n(Z), number of jets,
number of b-jets, Ap(lw,b), reconstructed top

quark mass, b-tag discriminator, ...

Limits extracted using profile likelihood ratio

(PLR) method in modified Frequentist approach

(CLs)

2015/05/18

Events

100

80

60

CMS Preliminary

49 fb'at\s=7 TeV

66€, i, e[uy, &ej Eharineld T T ]

.

[ non-prompt Lept. 7]
0 1, sinﬂe top

0tZqS .
— tZ0.1pb -

IIlIIIIIlIlIIlIl'

" = Predicted

—e— Observed

- Expected = 1o

CL Limit on o (fb)

95%
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06 -04 02 0

02 04 06 08 1
BDT output for Zut

Kzl A < 0.45 TeV!
Kz A <227 TeV!
Kug/ A < 0.10 Te V!
Keai! A < 0.35 TeV-!
BR(t—Zu) < 0.51 - 10%
BR(t—Zc) < 11.4-10%
BR(t—ug) < 0.56 - 10
BR(t—cg) < 7.12 - 10


http://cds.cern.ch/record/1563579

Search for ty events In single top at CMS

CMS-PAS-TOP-14-008

CMS, 19 fbl, 8 TeV

8
u/c
>
u/c
PROTOS @L.O

BDT is used to discriminate
signal and background using:

pT(Y)’ pT(b)7 pT(“)a AR(“’Y)a
AR(b,y), number of jets, b-tag

discriminator, ...

Kuy/AA < 0.028 Te V!
KeylA < 0.094 TeV!

BR(t—suy) < 0.016 - 102
BR(t—>cy) < 0.182 - 102

2015/05/18

BR(t — yu)
=)
T IIII

|

Event signature: exactly one isolated muon, one

photon, missing Er, one b-tagged jet

Main background: Wy+jets,
W+jets, ttbar, Zy+jets

Wy+jets and W+jets backgrounds

are estimated from data with a

template fit method using cosO(W,y):

W+jets template taken from data with

no b-jet requirement

Events/ 0.1

—
Q

T T T I T T T T I T T T T
95% C.L EXCLUDED REGION

—

—
//

~~  Theory
(A =my,, =175 GeV)

ZEUS, H1 e

N\
\

N
N\

—
=4
w

~
~N

CMS Prelirpinary

—

—

| II\III‘T“

10*

o Illlllllll T

0.1 02 03

0.4
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Eof

- — 1 1
900F- —e— Data -
= [ Other =
800E- [ wy E
700 - W+jets —
- = Signal(tuy) 1 pb -
600 5_ [[777] Uncertainties (Syst® Stat)_E
500FE- —
400E- -
300E- —=
200E- o
100F- -
0 — , | =
2 -
1 __ rl - ,.-.+.-.—. ......................... -]
%6 04 w02 0

CMS Preliminary, 19.1 fb”, /s =8 TeV
L I E L B B

0.2 0.4 0.6 0.8
BDT output for tuy

CMS Preliminary, 19.1 fb™, /s =8 TeV

3 _l T T T ’ T T T T l T T T T l T T T T I T T T T I T T T T | T T
50.14 —_ . Predicted ...........
= F —— 95% CL Observed Limit
7 012 ... 95% CL Expected Limit
2 C [ +1o Exp.Limit
E 0.1 [] 420 Exp.Limit
X 0,08 | |
g r
©0.06
0.045- ------------------------------------------------------------------- -
0.02:.. ..................................................................................................................................... p—
ob eyl I I I IR B
0 001 002 003 004 005 006

Kiuy

Limits extracted using profile likelihood
ratio (PLR) method in modified
Frequentist approach (CLs)


http://cds.cern.ch/record/1700519

ATLAS 2011 2012

E Vs=7TeV: |Ldt=4.6-4.81b"
s=8TeV: |Ldt=5.8-5.91b"

110 115 420 125 430 135 140 145 150
my, [GeV]

Phys. Lett. B 716 (2012) 1-29

A new
particle

is born

CMS VYs=7TeV,L=5.1f" {s=8TeV,L=531b"

~
~~~
-~

Local p-value
2
I!' I
—~— I
\ g

—
o
I| l| I| I| II II
d
Q
”
Q
.
.
D
0
D
0
v
o
.
0
.
*
0
-
-
8 N N I | R

10°®
10 |~ | —— Combined obs.
10" [ |----Exp.forsMH | Tt —
| | —E=7TeV | oo T |
o [ == 1s=8Tev How+H—o2Z - e -
10 S S ) S S S S S A S S S s S i ==

20
30

40

50

6o

7c

110 115 120 126 130 135 140 145

Phys. Lett. B 716 (2012) 30

but we don’t know it very well

yet ...
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Higes + FCNC = @ ¢

g-2
Tight constraints on q q I
. ' J . l l.
FCNH couplings to : i k j
. . AF=2 > >
light quarks from i h
: Stringent limits on FCNH S h

neutral meson q ' q | : ] Mo
. | i couplings to leptons from
oscillations piing P
LFV searches

http://arxiv.org/abs/1202.5704

Is there a place for FCNH with a top quark ?

FCNH in ttbar

FCNH in single top

Should we expect a
large FCNH coupling
strength with a top

quark as in case of

e Yukawa interactions ?
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http://arxiv.org/abs/1202.5704

JHEP 06 (2014) 008

Search for t—=HQq In ttbar events at ATLAS  Amas 520,

7+8 TeV
A
u/c . - .
PROTOS @LO Analysis 1s done in H—yy channel
t
= . . :
g / N Event signature: two photons, one b-tagged jet, 3 jets
\ ° .
H " (W-boson hadronic decays) or one isolated lepton,
\
I*. g missing Et and one jet (W-boson leptonic decays)
B J
g t w v, G
t Main background: yy+jets, W+jets, ttbar
10 IRRRRE AR
b E 9E ATLAS * Data 3
o é . tt & W(y), normalised to luminosity é
. _ ) % 8§_E=8T‘*V’J. Ldt=203 15" [] SHERPA v7j - |, norm. to data- (ff & W(y)) 1
In hadronic channel background is estimated from £ 7 Lepwonicselection ~ [1SomB=5% T 3 eI T 3
. . L 6;—No b-tag —; 0] 20F ) =
the data fit using non-resonant yy+jets shape. 150 <My <191 0oV m(top) 3 2 g s=sev.[Lai=z0sn” gzzﬁzp’; e, horm fo dei2 3
. : = () : . 302 16E e ' =
Leptonic channel uses transfer factor (SR/CR) with : in leptonic 7§ £ | Hadronic Selection E
3E 4 w14 156<m, <191 GeV m(tOp) =
' ' 3 channel 3 12F , .
the central value measured in hadronic channel. z:_ E 10 (b) 1};‘ hadronic:
= 3 8 —
S At 05 ""56"100 150 200 250 300 350 400 450 BOC 61 anpel =
® 16 ATLAS ® Data2011+2012 E my,; [GeV] 4 H =
(3 14 - Hadronic Selection —(sr:.g:sg: ;gg::;;mt'"uum bkg. fit 2 | Bl JM'J
N contimumbig. g T Tamas ] %50 100 150 200 250 300 350 400 450 500
AT 12 . B - IL dt=203b", Vs =8 TeV] m;; [GeV]
- J‘Ldt=20.3fb,\’s=8TeV N
10— J' B = i IL dt= 471", Vs=7TeV |
- Ldt= 47", Vs=7TeV 1 o'l . _
8; T - : ' ! Limits extracted using CLs method
61— ] C ]
4:— CEEREON _: B i
1 | —e— Observed
2 _: 1()Z)E_--o--Expected . E Kth < 017
—— . rO+1o -, ; -2
0o~ "T0 120 130 140 150 160 AT,  \Wh BR(—qH) <0.79 - 10
GeV 0 0.002 0.004 0.006 0.008 0.01 0.012 0.014
myy [GeV] B

t—qH
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http://cds.cern.ch/record/1700519

Search for t=Hgq in ttbar events at CMS  Giszon oy

Analysis is done in multilepton
(H->WW/ZZ/tt) channel

Event signature: three or two same-sign

leptons, one b-tagged jet (used for background

validation in CRs), missing Er, at least two jets

PYTHIA6 @LLO
Main background: WZ+jets, ttbar+V (tri-lepton), fake leptons,

Additional selection in tri-lepton channel: charge mis-ID (same-sign dilepton)
CMS pratiminary 19.7 f6" (8 TeV) c 220 2 O T x10°  term'@Tey
300 P 7 e o Yol - CMS B AC ] £ [T | 1 | | ]
. : ~ 200C proliminary = = - CMS -Charge MisID )
g 180:— Bl Non-prompt E *g 10+ Frefminary I Non-prompt -
L% 160 E_ B wz-3v _5 o i B wz-3v i
N c I Rare : L 8_— B Rare h
S 140 — t— He (BR =3%) E L. —t—> Hc (BR=3%) -
S 120 * Data = + Data ]
;=- 100 BG uncertainty BG uncertainty
80 3 ]
: 60 . = same-sign
; : Background 40 tri-lepton di-le tO%l ]
50 109 150 200 250 300 50 109 150 200 250 300 50: 10(_) 150 200 250 300 . p p
- M, [GeV/c?] E :
0 L oy 0 ) ST ST G R |
o 2 4 6 8 10 o 2 4 6 8 10
| N
jets jets
Additional selection in di-lepton AIC=WW/ZZ/Z+]ets
channel includes cuts on missing Er Fake lepton and charge mis-ID Kqut < 0.18
0 . 10723
and Hr background are estimated from data BR(t—qH) <0.95- 10

o Limits extracted using CLs method
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http://cds.cern.ch/record/2001934

Search for t—=Hgq in ttbar events at CMS

CMS-PAS-HIG-13-084

CMS, 20 fbl, 8 TeV

Based on a combination of two analyses performed in
multilepton (H->WW/ZZ/zt) and H—yy channels

Multi-lepton analysis is done in the framework of the

SUSY search for natural Higgsino, slepton, etc.

jet(s)

b
/K(Jete) ¢
. o (jet,v) P, . ./
tR XIX[IJQG \ 3 '~ »(\E

*HZ

: ,HZ
- g . ~ G
f*. Xl v‘G o ER(,E
R ' (jet,v) P A N \
; 1
JetE 14

Several SUSY scenarios are probed, also possible

to set limits on FCNH i1n this inclusive search:

Higgs boson decay mode | Upper limits on B(t — cH)
Obs. Exp. 1lorange
B(H > WW*) =231% | 1.6% 1.6% (1.0-22)%

B(H — t1) =62% |701% 50% (3.5-7.7)%
BH —ZZ*) =29% | 53% 4.11% (29-6.5)%
Combined 1.3% 12% (0.9-1.7)%
Kque < 0.21 MadGraph @LO is used
BR(t—qH) < 1.28 - 10 for FCNH generation

Phys. Rev. D 90

CMS-PAS-

052006 (2014)

HIG-13-025

CMS, 20 fb, 8 TeV

2HDM H_)HSMHSM and A—>ZHSM

Q

CMS, 20 fbl, 8 TeV

Di-photon analysis developed for the search for

t h
H e
— — _< -
h o~
7 Z
A
£ - - —
g h -
Higgs Decay Mode observed | expected 1o range
H — WW* (B =23.1%) 1.58 % 1.57% | (1.02-2.22) %
H—= 1t (B =6.15%) 7.01% 499% | (3.53-7.74) %
H — Z7Z" (B =2.89%) 5.31% 411% | (2.85-6.45) %
combined multileptons (WW*, t7, ZZ*) 1.28% 1.17% | (0.85-1.73) %
H — vy (B =0.23%) 0.69 % 0.81% | (0.60-1.17) %
combined multileptons + diphotons 0.56 % 0.65% | (0.46-0.94) %

Combination of results
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BR(t—qH) < 0.56 - 10®


http://arxiv.org/abs/1404.5801
http://arxiv.org/abs/1404.5801
http://cds.cern.ch/record/1666526?ln=en

Summary on FCNC searches at the LHC

ufc

Experiment BR(t—uZ) BR(t—c2) Reference

Experiment BR(t—ug) BR(t—cg) Reference
ATLAS 0.73-107? JHEP 1209 (2012) 139

ATLAS 3.1:10%  1.6-10% ATLAS-CONF-2013-063

Phys. Rev. Lett. 112
(2014) 171802

CMS 0.05-10%

CMS 3.6:-10% 3.4-103 (CMS-PAS-TOP-14-007

CMS 0.51-10°  11.4-102 | (CMS-PAS-TOP-12-021

Experiment BR(t—uH) BR(t—cH) Reference
Experiment BR(t—uy) BR(t—cy) Reference

ATLAS 0.79-10% JHEP 06 (2014) 008

CMS 0.02-10% | 0.18:-10% CMS-PAS-TOP-14-003

CMS 0.56-10% CMS-PAS-HIG-13-034
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http://cds.cern.ch/record/1563579
http://cds.cern.ch/record/1562777
http://cds.cern.ch/record/1562777
http://arxiv.org/abs/1312.4194
http://cds.cern.ch/record/1563579
http://cds.cern.ch/record/1700519
http://cds.cern.ch/record/1700519
http://cds.cern.ch/record/1666526?ln=en

Conclusion

. . —~~ 1 TTTT Ez

e An experimental review on FCNC N e o
T 1| DELPHI nemscov B

searches was presented = 10—

o) T DO mer7scov _

102 = ATLAS nmson =

e All known types of FCNC couplings : -
. . 10° £ oS s E

are considered in the searches - :

° . o 10_4 = reciﬂisnar _§
including various final states - e :

10-5_| Ll Ll il Ll J

10° 10 10° 102 10” 1

BR(t — qy)

e No evidence of new physics yet

e The ATLAS and the CMS experiments

have significantly improved the

Best limits on FCNC top quark decays from the LHC :

. .. ) BR(t—ug) 3.1-105 ATLAS-CONF-2013-063
exclusion limits for FCNC couplings
BR(t—cg) 1.6-104 ATLAS-CONF-2013-063
with Run I data -
L 1A-2 vs. Rev. Lett. 112 (2014)
BR(t—gZ) @ 0.05-10 ey
e Looking forward to Run II analyses BR(t—uy) | 0.02-10% CMS-PAS-TOP-14-003
BR(%t 0.18-10% _PAS-TOP-14-
results from the LHC (t=e¥) S PN ) 00
BR(t—>gH) 0.56-10* CMS-PAS-HIG-13-034
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