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PROBING EFT TOP QUARK PRODUCTION

R. Schofbeck, July 30, 2021 on behalf of the CMS Collaboration
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Figure adapted by N. Tonon

TOP CROSS SECTION MEASUREMENTS AT CMS from this link]

No clear sign of new physics (BSM) at LHC so far... CMS Preliminary

@ 7 TeV CMS measurement (L <5.0 fb™)
# 8 TeV CMS measurement (L <196 ™)
@ 13 TeV CMS measurement (L <137 fb")

Theory prediction f
Z 2 £ CMS 95%CL limits at 7. 8 and 13 TeV':

Future facilities increase [L , not +/s

, © [pb]

top quark measurements are now systematics limited
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Many BSM theories predict deviations of
top quark’s couplings
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Reveal indirect and widely dispersed
hints of new physics in precision
measurements

—
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Today: 3 new EFT results

[CMS-TOP-19-001] CMS
[CMS-TOP-21-001]
[CMS-TOP-18-010]

For the SM aspects, consider these talks: f

Production Cross Section
S
o

[D. Walter: top EWK couplings] [L. Lambrecht: top EWK production at CMS] S A A

al S R S
107 3 Tt Mty tzg tZ by Wttt


https://indico.desy.de/event/28202/contributions/105770/
https://indico.desy.de/event/28202/contributions/105768/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsCombined
https://arxiv.org/pdf/2012.04120.pdf
http://cds.cern.ch/record/2771677/files/TOP-21-001-pas.pdf
https://arxiv.org/pdf/2107.01508.pdf

OPERATORS AND PHYSICS IMPLICATIONS

SMEFT 1 1 1
/
Lagrangian ﬁ — £4)SM + A £5 + A2 EG + A »Cﬁ A £7 + A4 £8 +
5 L0 5 B#£0 5 L#0
-~ — - . <_> i —_ - -
Operators Opr (0D, 0)(tr¥*br) +hc. O i(Gro™ tg) ¢ Bu, + h.c. O;L’L i (@Tgﬂ 71¢) (" 7'qr) O4 (T ar) (@~"ar)
Ow  (4'9) qrtro +he. Ow  i(qLot A tr) 6Gy, +he.  OF)  i(61Dy o) (qr 7" qr) O3 (@vwT*ar)(aL~*T qr)
Couplings i t t ¢ t NPZ. NP
& h/'&/w\\' t/z---n t/éa_cm t/é/vvz 1_/'&"/"‘“: 1 /\\u t./\\f'
processes ’
3
. OO —e— ‘ TTOOO—<—  TOTTO—<——
q t a q .t q q b W vy v ¢ { /
w § H | H W § r' Z H ’ [ [ < .
T w ¢ b - ¢ A ¢ b ¢ t Y ¢  J ; I'JIJ'
' BT BEOOO—— VOO0 —>——

Parametrized 2

— C C C
C k
predictions N (A—z) =59+ 251] A2 ‘I' 252] Ad +ZS3]kA2 A2



TOP QUARKS WITH ADDITIONAL LEPTONS [CMS-TOP-19-001]

Data set: 41.5 fb* from 2017

Operator Definition Lead processes affected
Testing ; two groups ol qup(ete) ttH, tHq
oL (p™1 D ¢)(q;v*q;)  ttH, ttlv, ttll, tHq, tllq
ttV(V): affecting:ttH, tHq, ttZ, ttW S PRSI S
(V) g:ttH, thq, ttz, tt o3 Cing Lp)(@"Tlq;) tEH, tily, tfl, tHq, tlq
with 7 four-fermion operators : ttll, ttlv Oﬁiﬂ?‘ (¢t ,,mv)(ﬁ,-'r“u,-) ttH, ttly, ttll, tliq
io%;{}d (¢'iD,¢)(@"d;)  ttH,tllq, tHq
¢OHI{R, (q,o*tlu; i) qJW ttH, ttlv, ttll, tHq, tliq
. o) oy WL, tiH, till, tHg, tl]
in total aw - (@etTd) e e
ok (q;o"u;) B, ttH, ttlv, ttll, tHq, tllq

lepton channels split further in jet and b-tag multiplicities ) i )
tol) (qo*TAu;) §G,  tEH, tElv, tE1L, tHaq, tlig
“inclusive approach”

2| (same-sign): ttW and ttH processes Operator Definition Lend processes affected
3l (with and w/o Z candidate): ttZ(3l), tZq (ttll, tllq, ttlv) Ol(ij:; @) @ar'a,) ey, i, tllq
inni 00 (L t4)) (v qy) ttlv, ttll, tlq
4l (no further binning): ttZ(4l) Oijkl) Gty @y
oI (@rre)(@arq,) il tlg
ol (€'e;) (Wpyuy)  tEl
ioééi{ﬁl) (Liej) & (qyuy) ttll, tliq
*Oi’iﬁii” (Liotve;) € (quo,,u,) tlv, t, tlq



https://arxiv.org/pdf/2012.04120.pdf

TOP QUARKS WITH ADDITIONAL LEPTONS [CMS-TOP-19-001]

Backgrounds for 2lss
DCharge misid. DMisid. leptons .Diboson DTriboson DConv. .tfH
Non-prompt |ep & Charge mis-id B i By [ Jtiiq [tHq 7 Total unc. - Obs.
CMS 415107 (13 TeV) CMs 41510 (13 TeV)

Estimated intt and DY CR 2 o6oE Pre

>
W 200

FR/misid measurements

3l/4l signalregions: S

50
dominant diboson background 0 : 0
S, aF s — = SoaF ———T =
B0 3, i Fo St Sron dr B2 2 Zre 377, 300, 5 3or S SFan 4
o) /38(*)/5‘8(\ )/7b(_,_ )/71)(\)/2()(* )/eb(\ )F 21 20y ¥ o /SS(*)/SS(\ )(7b(,,_)/7b(\ )/2b(_,_)/2b(\)": 21 20y ¥

Main systematics:

Theory (ug ) and modelling
Experimental: Jet energy scale, lepton identification and isolation, luminosity

Obtain 2D and 2D profiled and individual limits from likelihood fit


https://arxiv.org/pdf/2012.04120.pdf

TOP QUARKS WITH ADDITIONAL LEPTONS [CMS-TOP-19-001]

Good agreement of all WCs with the SM prediction

" " —— Others profiled (206) 415 fb—1 (1 3 TeV)
Cowr Ciar Cic just outside the 20 when all other WC are zero — Otespotied () |77
tWir t¢l tG ney) | Others fixed to SM (26) | — ) : CMS
LR Others fixgd to SM (o) | ; i
CIS(I) :
.
CMS 4157 (13 TeV) CMS 415167 (13 TeV) o
9 R 3 : ¢ [[=1o ‘ " ©
I s
t\z 107 36 QE' - | 3o Cor!
<. [l SMvalue S 5 % | * SMvalue .
5 | : N 5 R M — Car
Q 5_7 “‘.‘ - L
of " "
-5 1
-10— _2:
_15} :\ 111 E 1111 ‘ | | E 1111 | | t I | L1111 I H :
15 L 1| 0‘ L ‘5| L 0 L 5] L |1 0‘ L ‘15 _30 _20 _1 0 0 10 20 30 , 40 , PO f : :
- - B C‘.;Q//\[TeV ] Wl b b b G b b b

cIN[Tev2)
Qe -20 -15 -10 -5 0 5 10 15 20
Wilson coefficient CI/ A2 [TeV’z]


https://arxiv.org/pdf/2012.04120.pdf

CMS
MVA-EFT SEARCH IN =23L FINAL STATES [CMS-TOP-21-001] Z

Full Run Il Luminosity 138/fb

q —e «—J b W t
tZq/ttZtWZ M
W 7 Z Z
Leptonically decaying top + Z boson candidate b ¢ £

5 operators: weak dipole moment interactions,

Y+

left- and right-handed top quark vector

i (@ Re{ —s c1(133) +c 05133)
couplings z { oW n w )
OtW Re{cuw }
: from SR-3] Oy )
O b _ 33
Extensive use of MVAs y @
Oqot Cou
in SR-3l to discriminate
between several SM processes: tZq/ttZ / (bkg.)
33 (mostly kinematic) event properties -
to separate ; | “ f I

from


http://cds.cern.ch/record/2771677/files/TOP-21-001-pas.pdf

CMS
MVA-EFT SEARCH IN =23L FINAL STATES [CMS-TOP-21-001]

Plots: Split according to max. value in

the OUtpUt node CMS Preliminary 138 b (13 TeV) CMS Preliminary 138 fb (13 TeV) CMS Preliminary 138 fb” (13 TeV)
'_%200_3,; iz Zunc. $Data fizq  twz iz E goL SR1Za Zunc. $Data Bbze wzlliz ] E 120[-SR-Other Junc. $pata fhiza  wz fltiz ]
Ver 0 Od control Of in SR-2| o | tox wz Bvwv) Bxy  NPL @ tHx wz Bvvw) Ixy NPL T o tox ‘wz Bvvv) xy NPL
e 3 5 I 5 5
. . Lﬁ150- Lﬁ u>J
5 MVAs for single-op inference ;
100
Train separate SM vs. EFT MVAs .
Trainings for tZq and ttZ
. .1.5-._...1.....’.. eebesssbessobossebocsclocecdoccndocne '. cedesge ..+. eevcscleossshoscsboscssboscoslocncclonse
Single operator O,,, O,, O3 #Q §§ 1E/)///////)/////////////////q//////A///////}////////y///////(//////m////w% gE 1E/t///////i////ﬂ//’///////y//////b////////g//////»t«////////////////l}/////// §E 14 ///////;/////i’////////WW I IR
. . 05 ..................................... 05 05
Use for 1D limits 123456789 10 1234567 8910 123450678910
. . NN-SM output (tiZ node) NN-SM output (tZq node) NN-SM output (Others node)
NN-5D training with all operators
Total of 8 MVAs for SM vs. EFT
signal extraction with 1D, 2D, and 5D i st it S Include M
1D Ctz NN-CtZ-ttZ NN—CtZ-th . . . .
likelihood fit , distribution in
1D ¢y NN-c,w-ttZ NN-c;w-tZq back q d
_ D&, NN-c3-tEZ NN-c3tZq ac 9r°U|n 20 ©
Systematics: D ey, NN-SM (tZ node) NN-SM (tZq node) SR-ttZ-4land
: 1De NN-SM (tfZ node) NN-SM (tZq node) WZ/ZZ CR as single-
theory uncertainty and NP lepton ot . 9 bin m rement
2D and 5D NN-5D-ttZ NN-5D-tZq casurements

systematics dominate


http://cds.cern.ch/record/2771677/files/TOP-21-001-pas.pdf

[CMS-TOP-21-001] CMS

MVA-EFT SEARCH IN =23L FINAL STATES (CMS-TOP-18-000]

138 fb (13 TeV) 138 fb (13 Tev)

L N 1 553 ] [ 3 4 5 o ) 8 i |05 ) ) [ o i L] [ ot | oot st st [ i s e 5 [P P O O om0, 030 8,55 b AT 51058 o I [ S0 9 78 Rt ) [ VA ) [L58  J ) t  J E 20 —_—~
[\ | T T I T C I I T T T
= o CMS Preliminary :gglﬁ i - CMS Preliminary :gg:f: o0 18 & SIS = (13 TeV)
= ¢ SM £ 4 SM | £ SMEFT +95% CL 4 SM
-~ % Best fit - % Best fit 16 N —68% CL ¢ best fit q
<15 C & [ U] [P | [
= X 14 | >
2 a3 12 @
o - =
- 10 N<
- 8 N
- 6 o
-0.5 C
E 4
= 2
L 0 0 R ) B | 0
—1 5 —1 -05 0 05 1 15 -10 -5 0 5 10 15 20
C,/ A?[TeV? Coa/ A?[TeV?]

Coa A2 [1/TeV?]

Better limits than eariler results from the ttZ cross section measurement

Agreement within 20 in general


http://cds.cern.ch/record/2771677/files/TOP-21-001-pas.pdf
https://arxiv.org/pdf/1907.11270.pdf

—2A1In(%)

MVA-EFT SEARCH IN =23L FINAL STATES

Other WCs fixed to SM 5D fit
Expected Observed Expected Observed
WC / A2[TeV 2] 95% CL confidence intervals
¢z | [—0.97,0.96] [—0.76,0.71] [—1.24,1.17] [—0.85,0.76]
cw | [—0.76,0.74]  [—0.52,0.52] [—0.96,0.93] [—0.69,0.70]
c:;Q [—1.39,1.25] [—1.10,1.41] [—1.91,1.36] [—1.26,1.43]
Cpq | [~2:86,233]  [—3.00,2.29] [—6.06,14.09]  [—7.09,14.76]
Cor | [~3.70,3.71] [-21.65,—14.61] U[-2.06,2.69] [-16.18,10.46] [—19.15,10.34]

0 P II N B TIN B
-25 -20 -15 -10 -5

CMS Preliminary 138 b (13 TeV)
I L B m e e i
E Profiled log-likelihood (Observed) E xR
Profiled log-likelihood (Expected) 1 =
- B 65% CL [-19.96, -16.45] - 9
I 95% CL [-21.65, -14.61] L [-2.06, 2.69] ol
I

C,/ A2[TeV?

188" (13 TeV)

181
16

CMS Proliminary

Profiled log-likelihood (Observed)
Profiled log-likelihood (Expected)

B 68% CL [-0.38, 0.92] .
I 95% CL[-1.10, 1.41]

2
Clo/ A2[TeV?]

—2AIn(%)

CMS Prelimipan/ ‘

138 fb™ (13 TeV,

I RRREEE S E e e IR e e e
Profiled log-likelihood (Observed)
Profiled log-likelihood (Expected)

I 68% CL[-1.53, 1.11] =
I 95% CL[-3.00, 2.29)

4 -3 -2

-1

i)

1

/

2 3 4 :
Coa/ A2[TeV?]

CMS

[CMS-TOP-21-001]

—2AIn(%)

—2A1In(£)

Tt

CMS Preliminary
S UL e

I 68% CL [-0.45, 0.38] —
I 95% CL [-0.76, 0.71]

-1 -05 0O 0.5 1 15

138 fb' (13 TeV)
——— e e R
Profiled log-likelihood (Observed) B
Profiled log-likelihood (Expected)

Cy/ A*[TeV?

CMS Preliminary
FT 1T 0T T

B 65% CL [-0.28, 0.29] -
I 95% CL [-0.52, 0.52]

138 b (13 TeV)
L DAL DL

Profiled log-likelihood (Observed)
Profiled log-likelihood (Expected)

0 0.5 T
Cy /! A2[TeV?

10


http://cds.cern.ch/record/2771677/files/TOP-21-001-pas.pdf

CMS
TOP QUARK PAIRS WITHA PHOTON [CMS-TOP-18-010]

First CMS
measurement in th 1l channel

Np= 1, N;=3, N;2 4, Binned in lepton flavor

Full Run Il luminosity 137 fb

Details of the 112 CR:

rD Walter: tOD EWK COUplmgs] CMS 137 fb™ (13 TeV) CMS 137 fb™" (13 TeV)
f2) (LN REARE RARES RERRE RS RS RARLE RLRRN A= o AN RN RS RAREN RRRE LR RS ILRRE A=
S — tty = Nonprompt ¢ 3 S —tty B Nonprompt v E
0 D 0 = E= Misid.e == Other g = E= Misid.e = Other
Interpretationin ¢, (weak dipole moment) g v multet e v multiet
10' EEZy — SM-EFT bestfit 10' EEZy — SM-EFT best fit
—e— Observed - - - ¢, = 0.45 (A/TeV)® —e— Observed - --c_, =045 (A/TeV)’
1 1 3 Uncertainty - - - ¢! = 0.45 (A/TeV)® ] 2] Uncertainty - - - ¢! = 0.45 (A/TeV)? ]
SM gauge symmetry — linear relations among o s (ATeVf | o s (ATeVP |

e channel,>4 jets |

10° u channel, >4 jets |

anomalous interactions

102 s 102

10 10

81'2 __________ 51.2

B qleseege <

g8 F LIRS 9 P 9

O0'8—II|IIII|IKIIIIIIIlIIII|IIII|IIII||!II|III_ 00'8II|IIII|IIII|IIII|IIII|II Illlllllllll\_
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400

p,(v) [GeV] P, () [GeV]


https://indico.desy.de/event/28202/contributions/105770/
https://arxiv.org/pdf/2107.01508.pdf

TT+X DIFFERENTIAL CROSS SECTION

Top dipole moments effect

tty stronger than ttZ

(provided c,, is small)

Best current limits

Measure real and imaginary part

Wilson coefficient

68% CL interval

(A/ TeV)?

95% CL interval
(A/ TeV)2

I
CMS 137 fb™ tiy
(this result)

CMS 77.5 fb' tiz
JHEP 03 (2020) 056

CMS 36 fb' tiz
JHEP 08 (2018) 011

CMS 41.5 fb™ ti+leptons
JHEP 03 (2021) 095

ATLAS 36 fb™ tiZ
Phys. Rev. D 99, 072009

Global fit
JHEP 04 (2021) 279

CMS 137 fb™ tly
(this result)

CMS 77.5 fb™ tiz
JHEP 03 (2020) 056

Expected

Observed

Ciz i
profiled
o ¢z =0
tz .
profiled
] e; 10
tz _
profiled
o ¢z =0
tz :
profiled

[—0.19, 0.21]
[—0.19, 0.21]

[—0.20, 0.20]
[—0.20, 0.20]

[—0.35, —0.16]
[-0.35,0.07]

[-0.35, —0.16], [0.17, 0.35]

[—0.32,0.31]

[—0.29, 0.32]
[—0.29, 0.32]

[-0.30, 0.31]
[—-0.30, 0.31]

[—0.42,0.38]
[—0.42, 0.39]

[—0.42, 0.42]
[—0.41, 0.41]

5

137 b (13 TeV)

-0.4

profiled

-0.2 0

———————
— Observed [l]68% CL
— Expected [J]95% CL

\II\:\IIIIIIIIIII\\

0.2 0.4
Cy [(A/TeV)?]

-2 AlInL

CMS

[CMS-TOP-18-010]

CMS 137 fb! (13 TeV)
f"l_‘ r T T I L | S L I L I L I ST ) ] =i
o 0.6 Standard model ——68%CL | _
E L 95%cCL |
= 041 - -
=N -
o 1

A R R
02 04 06

o [(ATeV)?]

137 b (13 TeV)

— Observed [J]68% CL .
— Expected [l95% CL

profiled

-l

12


https://arxiv.org/pdf/2107.01508.pdf

SUMMARY

HEP2021

VIRTUAL EDITIO

* Top quark final states have the power to constrain many
SM-EFT effects, never tested before

* SM-EFT has become the for

interpreting anomalous signals in precision experiments

* The allows for a globally
consistent interpretation, with the prospect of
benefitting from closely related fields

[CEMS-TOP-19-001] '¢MS
[CMS-TOP-21-001] Z
[CMS-TOP-18-010]
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https://arxiv.org/pdf/2012.04120.pdf
http://cds.cern.ch/record/2771677/files/TOP-21-001-pas.pdf
https://arxiv.org/pdf/2107.01508.pdf
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TOP QUARKS WITH ADDITIONAL LEPTONS [CMS-TOP-19-001]

Operators involving two quarks and one or more bosons

Operator Definition WC Lead processes affected
1ol qu, (¢'p) Crp + iCl, ttH, tHq
O (¢"D,9)@nta)  cyo+cig tH, tElv, til, tHq, tliq
o)) (¢'Dlp)@nttlq) g tH, tilv, till, tHq, tiq
o) (oD o) @) ey tEH, tEly, 1L, tliq
10U, (¢'D,@) @) o +ichy, tEH, tliq, tHq
10?}& (q,oe*tha i) quLV cew +ichy ttH, ttlv, ttll, tHgq, tliq
ioga, (qot't'd)) goWiw Cow + iCw ttH, ttll, tHq, tliq
ioffg (q,0"u;) B, (cwCiw — Ciz)/sw + ttH, ttly, ttll, tHq, tliq
i(ewehy — k) /sw
tol) (g0 TAu,) §G2, g.(cic +icl.) ttH, ttlv, ttll, tHq, tllq
Operators involving two quarks and two leptons
Operator Definition WC Lead processes affected
O\ (Lahe) (e, Cos + ) ttlv, till, tllq
osgf"” (£ ) (qer ') gf) ttly, ttll, tliq
ol (Eye) (T@er*uy) et tell
o (eiv"e;)(qx7r"q,) o ttll, tliq
89 @are)@aru) ol tEll
ioﬁ_i{fp (Elej) e (quy) S(g) + icts 1o ttll, th
050 (Gotve) e @oyau,) ol +ic]" ttly, tEll, tliq



https://arxiv.org/pdf/2012.04120.pdf

EFT SEARCH IN MULTILEPTON FINAL STATES

Variable

[CMS-TOP-21-001]

CMS

NN-SM NN-cztZq NN-cz-ttZ NN-cw-tZq NN-cw-ttZ NN-otZq NN-c3-ttZ NN-5D-tZg NN-5D-ttZ

7z

n(Z)

AP(E7 L)

pr(t)

n(t)

m(t,Z)

n(")|

pr(i’)

AR(b, ¢,)

AR(f', £,)

AR(t,Z)

An(Z,j)

AR between t and the closest lepton

AR between ' and the closest lepton
M3y

my

pmiss

Lepton asymmetry

cos 65

Max. pr among jet pairs

Max. DEEPJET discriminant

b jet multiplicity

Three-momenta of the three leading leptons
Three-momenta of the three leading jets
DEEP]JET discriminants of the three leading jets

Number of variables

BYERSYEESSY

RSN

B a8 s8]

EENENENENEN

BESENENEEENE N

BN

BESENENENEN

s s s

| ST ST Ss

N NN N

EESENENENEN

v

v

;

Y
v

s

I BN

EESENENENEN

I

BN

I NN

10
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http://cds.cern.ch/record/2771677/files/TOP-21-001-pas.pdf

CMS
SYSTEMATICS — 3|_ ML [CMS-TOP-21-001] Z

Source R L e
tZq normalization <01 <01 12 01 038
ttZ normalization 06 01 04 379 38
tWZ normalization 0.1 01 01 072 21
Background normalizations =0l 01 69 36 66
NPL background estimation 14 02 56 03 38
Jet energy scale <01 01 08 (07 299
Jet energy resolution <01l <01 <01 <01 14
e <01 <01 <01 <01 0.2
b tagging =0l 01 09 _ 20 03
Other (experimental) <01 <01 1.6 0.8 0.6

Lepton identification and isolation 04 04 12 22 0.8
Theory 2.1 1104 09 09


http://cds.cern.ch/record/2771677/files/TOP-21-001-pas.pdf

ELECTROWEAKTOP QUARK COUPLINGS

CMS
JHEP 03 (2020) 056 |

JOJ129A

......................... f
. vector -typeicouplings have large SM interference
- EFTtensor structure _mduces EWK CMS | — o T
.................................. : i S
dipole moments (quadratic) — CMS 77,55 @5% CL) p— — z
— CMS 35.9 fb' (95% CL) E __________ A
* moest stringent direct constraints on _'QLL;FS;(SQ;;“CSS% cL);
. . :: [I—— [I] 2
the top-Z vector coupling and the EWK dipole moments o Ineitoct (68% CL) Cez /A
. : . L SM e,
« differential measurement improves sensitivity by factor ~5 | .o S
CcMS 775 (13 TeV) CcMS 775 (13 TeV)
SMEFT -95% CL 4 SM SMEFT -+95% CL 4 SM C . /A2
—68% CL  + best fit q —68% CL  + best fit q ot
— Cq /A2
I 1 | | I 1 | | | 1 | 1 | I
—20 -10 0 10

L

o B Ry
0 1

cy /A% [1/TeV]

Coo /A2 [1/TeV?]

* Indirect limits: LEP Z pole, B—X.y

* Zand Yy coupling related by gauge symmetry

18


https://arxiv.org/abs/1907.11270

CHROMOMAGNETIC DIPOLE MOMENT

Phys. Rev. D 100, 072002 (2019)

EPJC 80(2020)754

CMS 35.9 fb" (13 TeV)

—e— Data - Standard model

ﬁt “ CMDM -0.005 + 0.005 + 0.001

at CEDM -0.004 + 0.008 + 0.000
result = (stat+syst) + (theo)

III|IIII|IIIIIIII|[III|IIII|IIII|III

-0.2 -0.1 0 0.1 0.2 0.3 04
Anomalous coupling

e ————————————

* Constrain the top chromo-magnetic & electric dipole moment

« 2HDM, SUSY, technicolor, compositeness C,./A? = p,/(2m,?)

* currently best limit:

-0.10 < C,/A\*><0.22 TeV™

oy
=
<]

CMS 35.9 b (13 TeV)

— Nominal
- + theory
— ~ - theory

B 689 cL

95% CL

L L 1 I L 1 [ | 1 1 | | 1 1 | I 1 | |

0.4 0.6
Co/ A2[TeV?
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https://arxiv.org/abs/1907.03729
https://link.springer.com/content/pdf/10.1140/epjc/s10052-020-8181-6.pdf

CONSTRAINING SM-EFT WITH TTBAR

* using the dilepton channel,
directly constrain EFT
with tW and tt final states

Events /0.1

Slngle Top (tW) tt

spllt in e/u lepton flavor

* tt 22jets(=2bjets)
* tW:1-2jets (0-1b jet).

Data/Pred.

test separately 6 Wilson coeff:

Signal extraction via
per-channel neural networks

CMS

Eur. Phys. J. C79 (2019) 886
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first attempt of a global analysis at CMS
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https://arxiv.org/abs/1903.11144

TOP QUARKS WITH ADDITIONAL LEPTONS [CMS-TOP-19-001]
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