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The top quark is special L

GENT

Most massive elementary particle known to date
Special role in many theories beyond the Standard Model

— Short-lived, so it decays before hadronizing. Possible to study the properties
of a bare quark.

~ 2.3 Me¥ ~ 4.8 MeV ~ 895 MeV ~1.32 GelV

VI

> Precision tests of perturbative QCD
> Possible window to new physics
> Main background in many BSM searches.
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How to produce a top quark I

e lop pair production (through strong interaction):
g t g oo ¢ Q: : t
t g vwooo—— ¢ g t

~ 85% at LHC ~ 85% at Tevatron
~ 7 pb @Tevatron, ~ 107 pb @LHC 7 TeV, ~ 240 pb @LHC 8 TeV

e Single top production (through electroweak interaction):

o ] ¢ B W b a0
W b
)
t
q" b g t :
b q t

t-channel s-channel Wt-channel
2 pb ®@Tevatron 1 pb @Tevatron 0.3 pb @Tevatron
65 pb @LHC 7 TeV 5 pb @LHC 7 TeV 16 pb @LHC 7 TeV
87 pb @LHC 8 TeV 6 pb @LHC 8 TeV 22 pb @LHC 8 TeV
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How to produce a top quark R
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e lop pair production (through strong interaction):
g t 9 voooT— ¢ Q: : t
g t g 0000 t q f

~ 85% at LHC ~ 85% at Tevatron

“7Pe @1 After 2011 and 2012 runs we have :
e Single fop ¢ .
>~ 5,300,000 t-t pairs w

>~ 2,800,000 single-t

g L]

t-channel s-channel Wwt-channel

2 pb @Tevatron 1 pb @Tevatron 0.3 pb @Tevatron
65 pb @LHC 7 TeV 5 pb @LHC 7 TeV 16 pb @LHC 7 TeV
87 pb @LHC 8 TeV 6 pb @LHC 8 TeV 22 pb @LHC 8 TeV
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g gt 1
+ wl | | 1 dlets
f"l ’ q * %Eﬁﬂ: 59,
W * A -7 5 E:% +|
AN
g i : i
“m% diepton [ N mUL;: ote lepton+jets
s b (€=epw - electron+jets =ep
6% = 34%
“iﬁdﬁ e T ud cE
The top quark decays almost
exclusively to a W boson and a b quark  All-jets: largest BR but largest
background
The W boson in turn decays Semi-leptonic: large BR and manageable
hadronically (BR ~ 70%) or leptonically background
(BR ~ 30%) Di-leptonic: small BR and small
background
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What can be measured with the top LNN'E':;S,TE,T

GENT

> Measurements in Top production:
v" Pair production cross section o(tt)
v Single top production cross section: t-channel, s- and Wt-channel
v Associated production with Z/W and jets
v Differential cross section
v production asymmetries

> Measurements in Top properties:
v" Top mass from final state
v Top mass from constraints on o(tt) and a.

v" Top mass from decay length of B mesons
v" Wtb coupling
v' Spin correlations

» Searches for New Physics:
v" Limits on FCNC and baryon number violation decays
v’ ...many, mony others!
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What can be measured with the top |

> Measurements in Top production:
v" Pair production cross section o(tt)
v Single top production cross section: t-channel, s- and Wt-channel
v Associated production with Z/W and jets
v Differential cross section
v production asymmetries

Public results on:

https://twiki.cern.ch/twiki/bin/view/CMSPublic
/PhysicsResultsTOP

> Measurements in Top properties: hitps://twiki.cern.ch/twiki/bin/view/CMSPublic
v T . /PhysicsResultsB26
op mass from final state
v Top mass from constraints on o(tt) and a.
v" Top mass from decay length of B mesons
v" Witb coupling
v' Spin correlations

» Searches for New Physics:
v" Limits on FCNC and baryon number violation decays
v’ ...many, mony others!

Leonardo Benucci, Top quark physics at the CMS, Lomonosov Conference on Elementary Particle Physics 7



"

What can be measured with the top LNN'E':;S,TE,T
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> Measurements in Top production:
v" Pair production cross section o(tt)
v Single top production cross section: t-channel, s- and Wt-channel
v Associated production with Z/W and jets
v Differential cross section
v production asymmetries

» Mzasurzments in Top propzrtizs:

V' Too mass from final statz
Top mass from constraints on o(ir) and o,
Too mass from dzcay lzngin of 2 mzsons
Wio counling

<N X X

Soin corrzlarions

v Limits on FCIC and baryon numbzre violation dzcays
v ..many, mony othzres!
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Phys. Lett. B 720 (2013) 8

JHEP 1305 (2013) 065

8 TeV results:

> > . —_—
Pair-production cross-section LM
GENT
/ TeV resulfs:
Preliminary LHC o, combination, Ws =7 TeV - September 2012
Ly =07 - 1.1 "

b.__-ix:?n?:i--e:t;r- (ee, e, pu) HATHD.R_“;E;Timm 173+ 6 1: 1%

ATLAS. Ljets |t 179+ 4+ 11

ATLAS, ail ets y S 167+ 18+ 78

ATLAS combined i:-—. 177+ 3 +_ M

"‘-‘.’;E-.-I:‘ib-er:tc--'n {ee, e, pu) :l 170+ 4+ 18

*~—+— 149+ 24 + 28
3 || s, iers —— 164+ 3+ 14

CMS, alljets ~—— 136+ 20+ 41

CMS combined + 1658+ 22 +132

LHC combined H - 173.3£23+98

. . for m=172.5 GeV | . i{sltat.] + (syst.)
20 100 150 200 250 300 350
T [PD]

CMS ¢¢: 161.9 & 2.5(stat) T2 1 (syst) £ 3.6(lumi) pb
Total uncerfainty (CMS €¢): 4.2%

CMS ¢¢: 227 + 3(stat) & 10(syst) + 10(lumi) pb
CMS ¢+j: 228 4 9(stat) ™

Total uncertainty (CMS

29
26

ey 6.3%

(syst) & 10(lumi) pb
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Pair-production cross-section

Cross sections consistent both with theory and across channels
> Systematic uncertainties now comparable with statistic.

> Generator modeling uncertainties dominating.
— New Physics can be effectively constrained

ol rr) now available at full NNLO (Czakon Fiedler, Mitov arXiv:1303.6254)

"
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—— o4+ S+ 14
::?'. I jets H
JHEP 1305 (2013) 065 | —' oo eu A
CMS combined = g 1658+ 22+132
LHC combined o 1733+23+908
. . far rr:t=1l?2.5 GeV | . i{sltat.] + (syst.)
50 100 150 200 250 300

350
O [PD]

8 TeV results: CMS ¢¢: 161.9 & 2.5(stat) T2 1 (syst) £ 3.6(lumi) pb

Total uncerfainty (CMS €¢): 4.2%

CMS 2¢: 227 + 3(stat) £+ 10(syst) £+ 10(lumi) pb
CMS £+4j: 228 4 9(stat) 2. (syst) & 10(lumi) pb
Total uncertainty (CMS ££): 6.3%
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o(tt) related to o, and m,

[T

: le . : !
Cross section dependence on a_and m”" is used to constrain a,and/or m,””

Vs = 7 TeV,ag(m;) = 0.1184
i st SR e

s =7 TeV; mi®= = 1732 GeV
o) [ . T T ] o) I A B = 7]
2 S, i —— CMS,L=23fb g =2 = CMS,L=231b -
o= 20PN S e Top++ 2.0, ABM11 ~ o 220 _.p.- Top++ 2.0, ABM11 .
i | mimnms Top++ 2.0, CT10 § C -@- Top++2.0, CT10 ]
200 NG, E L S e Top#++ 2.0, HERAPDF1.5 | 200~ e Top#+2.0, HERAPDF1S | =
F T, NGRS e Top#+ 2.0, MSTW2008 - k- Top++ 2.0, MSTW2008 — el
180 "~i‘.“::,_ Top++2.0, NNPDF2.3  — 180 |- B Top++ 2.0, NNPDF2.3 e o
160 ;\,ﬁ‘? "'._‘. _: 160 :_ ----- h“,..».-n o _:
140 EE ~ 140;-":::.'.:.7.:.:.' .
- %% ] u T - % N
120, LV BRE AL e s, T LAt RN RPN RN R = — I
165 170 175 180 185 190 0108 0N 0112 0114 0116 0MM8 012 0122
mP (GeV) ag(m,)
— Pole mass determination complementary to direct top mass measurements
(different systematics and theoretically well defined).
| 1~ =+3. -
CMS: mP® = 176.7155 GeV (NNLO, arxiv:1303.6254)
CMS: ag(myz) =0.1 1514:818333 (if m?°* fixed to measured top quark mass)
arXiv:1307.1907 i
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Differential cross-section
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Enough data to make a large set of differential cross-section measurements vs.:

> kinematics of 1t system
> top quark decay products

-[GevT]

20

—_

— 6ood agreement with tested

generators

— Most bins are systematics
limited

5 CMS Preliminary, 12.1 fs" at s = 8 TeV

302‘1

|||||||||||||||||||||||||||||I|||_
e/u + Jets Combined e Data ]
— MadGraph
5= MC@NLO 1
----POWHEG ]

. |||||||||||||||||||Th-l:rh1"ﬂh-|—r
40 60 80 100 120 140 160 180 200
P, [GeV]

| CMS Preliminary, 12.2 ' at {S= 8 TeV

Dilepton Combined

» Data

MadGraph
MC@NLO
----POWHEG

- ADPIOX. NNLO
(X 12107813)

—

.
—

.
e

—i
-

o
H
H
H

[ BT
Iw (L] LALLD RLLLN LAL
'

TT
——

Eur. Phys. J. €73 (2013) 2339

[P PPETE PR PP -
00 150 200 250 300 350 400
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P [GeV]

85

1—|b

g3 VT e e

e - Dilepton Combined s Data
06k — MadGraph ]
E = MC@NLO
. ---- POWHEG
] e — Approx. NNLO ]
{arke 1210 7813)

CMS Preliminary, 12.1 fo'at {s = 8 TeV

D.S_'IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|_
- efu + Jets Combined s Data
05 — MadGraph -
’ F== MC@NLO
-- POWHEG

[}-llIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|-

2 415 1 05 0 05 1 15 2
1

CMS Preliminary, 12.2 fu*at (s = 8 TeV
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Top pair production with Z,W

GENT

- S - -1 = = = -1 & =
>Dllep1'on 0n0|Y$I$~ . g CMS | |_I 5.0 fb at \s 7Tev . cms L=501b atis TTev
5 f 108k E
t+ W/Z L I8 e 0w :
F Lz : 18F [z 3
sp ion, 3 b Maew 3
E B oz ] 145 [ Mon-prompt § MisiD ]
M NS 5:_ _: F i =
> Trilepton analysis: | B ] f Ccememen :
C [ Diboson 6o - vz =
tt+Z z i :
- 1 = ' 3
D
(eele  (eelu  (uwle  (upu ee HH e
CMS L= 50f'at{s=7 TeV
=)
20.8—
E v (dilepton analysis) tiz (rilepton analtysis)
E : 043737 (stal) T2 (syst)pb 028 ‘571 (stat) "3 (sysL) pb
@ 0.6~ +
= L
& | Phys. Rev. Lett. 110 (2013) 172002
i ®
0.4
0.2
" NLO Calculations o]
- Cambell and Ellis, JHEP 0T (2012) 052
- Garzeli et al., JHEP 11 (2012) 056
0
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— Can directly probe the Witb coupling and V,, in CKM matrix

> Challenging, mainly due to the background from W+jets
— Need MVA technigues

£

> s + t-channel production observed ’ t
at COF and DO in 2009 0 b
> t-channel observed both at J ’
Tevatr.on OrId LHC . .t-nh.am.m Isin?leltupl qularklpr:?du::ticln |
> Evidence for s-channel production -7 CMopemnesow 3
at DO © ‘I[:]2 = Y D054 E
> Observation of Wt-channel - o :
production at CMS - 1
> Evidence by both ATLASandCMs ~ 1OF 7/ MoaDGtemrsdtene) 3
2012/2013 Y A b —
Oi_a, = 80.1+ 5.7(stat.) + 11.0(syst.) + 4.0(lumi.) pb E ! ey e eron 3

L e :

TJHEP 12 (2012) 035 = 4 6 5 10

/s [TeV]
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= Ratio| Ry, = Opahtop/ Otch.anti-top | IS Sensitive to u/d content of proton

CMS, 194 /" {5 =8 TeV_

CMS, 1.97+ 010 {stat) + 0.20 (syst)

CTEQEM

vvvvvvvvv

Everts
8

. 8 & § 8 ¥ § B

. MSTWO8 NLO 90CL N.=4 FEE

. HERAPDF 1.5 NLO [ ]
. NNPDF 2.1 N=4 B

. B & 8 8 B B BB E E

The |n(j)| distribution is exploited to
extract the signal simultaneously in the

=

06 08 1 12 14 16 18 . zl_z —24 events with pOSi‘l‘iVQly and negotively
Rate=ol°0  charged leptons
Ry =1.76 &+ [,,).1—1(51'01') + U.Ql{S‘/ST) CMS-PAS-TOP-12-038
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Observation of Wt production
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— First observation of Wt production  7°F oy prefiminary, vs = 8 TeV é?ﬁm o
by CMS 500

i
> The measurement is performed W 2/7"+jets
. . [l Other
selecting events with two leptons and a
jet originated from a b quark .

1 Syst
> A multivariate analysis based on ’
kinematic properties is used to separate 300
the signal from the t t background. 200

12.2 fb™' eu/pu/ee channels

1j1t
500

|I1r|||IEIrIIII]r|

100

III|IJII|IIEIlIIIIJIIIIlEIEIlIIIII

— very interesting production

mechanism because of its interference 0=
with top quark pair production, o'
sensitivity to new physics and role as a Eu.%

background to several SUSY and Higgs 403 02 01 0 of 0z 03
searches BDT Discriminant

%%«,Wyymyww.wfwfﬁ;’/é

6.00 significance
CMS-PAS-TOP-12-040
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What can be measured with the top L I

» Mzasurzimznis in Too production:
v’ Pdir production cross szction o)
v Singlz too oroduction cross szction: T-channzl, s- and Wi-channzl
Associated oroduction with Z/W and jzts
Diffzrzntial cross <‘W"r'on
oroduction asymmeirizs

\\\

> Measurements in Top properties:
v" Top mass from final state
v Top mass from constraints on o(tt) and a.
v" Top mass from decay length of B mesons
v" Witb coupling
v Spin correlations

» Szarcnzs for | zw Prnysics:
Limnits on FCIMC and oaryon numozre violation dzcays
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173.20 + 0.51 + 0.71 6eV (arXiv:1305.3929)

Top quark mass

— Tevatron (CDF-DO combination) still provides the best mass measurement:

> Best single LHC measurement from CMS: +1.06 6eV, i.e. 0.6%
> Best experiment-wide measurement from CMS: +1.00 6eV
»Updated LHC mass combination in progress (harmonise systematic treatment)

CMS, Vs =7 TeV

CMS 2010, dilepton
JHEP 07 (2011) 049, L=36 pb™'

CMS 2011, dilepten
EPJC 72 (2012) 2202, L=5.0 b

T T T |

175.50 + 4.60 + 4.52 GeV

(value + stat + syst)

172.50 £ 0.43 + 1.48 GeV

(value + stat + syst)

CMS 2011, lepton+jets
JHEP 12 (2012) 105, L=5.0 ib"!

173.49+0.27 +1.03 GeV

(value + stat + syst)

CMS 2011 all-jets
This analysis, L=3.54 b’

173.49 +0.69 + 1.21 GeV

(value + stat £ syst)

CMS combination
up to L=5.0 ib™

arXiv:1307 4617

173.54 + 0.33 + 0.96 GeV

(value + stat + syst)

Tevatron combination

Phys. Rev. D 86 (2012) 092003, upto L=

P
—ae—i
bt —{
—re—
=y

581b"

| | 1 1

173.18 £ 0.56 £ 0.75 GeV

(value + stat + syst)

165 170

|
175

1é5 |
m, [GeV]

-
180

L

"
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Lifetime-based technique, using
L,

Lx}, = Tb.‘gETE ~ 0.4. o JE?rE',TE

First used at COF (Phys. Rev. D75, 071102 (2007))

op mass from transverse decay Ieng‘th

> Linear mass dependence, Lxy/GeV = 25 - 30 ym/6eV
— Complementary systematics to traditional measurements, e.g. minimal

dependence on jet energy scale

Data/E Bckg

14000

CMS preliminary, {s=8 TeV, [ L=19.3-19.6 ib™

B

NIVERSITEIT

u+jets channel
« data [l
[llaco [@singie top

[lz—=n Pw-w

1.5+

051 1 1
1]

»In each event, select secondary vertex with largest Lxy

> the median of Lxy is used to extract m,

CMS-PAS-TOP-12-030

My = 173.5 :,: 1.55tat :I: 1.35}1'5-]; :I: 2.6

pr(t

) GeV

Leonardo Benucci, Top quark physics at the CMS, Lomonosov Conference on Elementary Particle Physics
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Further Mass Measurements L—M
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> Differential mass measurements, to probe e.g. color reconnections and
initial/final state radiation
GME prellminar!.r 15 =7 TeV, IBpinrH]ets . EMB prellminary 15 TTE\" leplnm]els _ GME prellminar!.r \s TTE‘d" Iepinl'l+]ets
g of | cmmem ] 3 o o T N SR~ 7 )
rol - ma, Fﬁinﬁ‘! 1 ry 4: —::"::hpjz - s T M. Pothla PHnoch]
¥ sF e MOBRLD, Horaly e - MC@NLO, Horwlg § 0F == Powteg Py 22
2 Voot 3 v :
3 1 % ﬁﬂ-ﬁL I t
53_ o - 2
o R— N 1 .
= F @ AT 2 O - >
S, e | | gl e dial 8, b .. | 21 Lo S,
ﬁ 5';'I | | 'I"}' ﬁ '[0_—' | e ] I ﬁ
D e T m e S e R
B AR, B P, [GeV] B
CMS-TOP-12-029

> Top-antitop mass difference, to test CPT theorem
v Mass reconstructed with the Ideogram Likelihood method
v part of (theoretical) systematics cancel out
Aty = —272 + 196 (stat.) + 122 (syst.) MeV.
CMS-TOP-12-031
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Spins of top and anti-top are correlated in SM

Spin Correlations L I
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— Short top quark lifetime (~ 5 x 10%° s) means spin information is carried on to

decay products.
CMS Preliminary, 5.0 fb' at (s =7 TeV
2000
1800|—
1600
1400}
1200f—
1000
Ry ~OTSS L Fit
BOQpst Backg. + ti without correlation
4DIIIE— -===«== Backg. + tt with correlation
- ——— Background
200/~ I —
I:I - L i 1 | | | L | ! L i | i L ] i I. i
1] 0.5 1 1.5 2 25 3
A

Measure fraction of SM-like events
using template fit to Ag(€L) distribution

> f¢ = 0 = no correlations.
>f., = 1 — correlations (SM)

ATIAS: f5M = 1,30 £0.147050 — 5.10

Phys. Rev. Left. 108, 212001 (2012)
cmMs: f9M = (0.7440.08(stat) £ 0.24(syst)
CMS-TOP-12-004
po: M =0.85+0.29 — 3.10

Phys. Rev. Letft. 108, 032004 (2012)
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Anomalous Couplings and CP Violation | M

GENT
Effective lagrangian for Wb vertex: VR. 9. gr anomalous couplings
9 5w ; g 710"q ~
Lwp = —\—@b"}’”( L PL+VrPr)tW _ﬂb My (90 Pr+9rPr)tW, +h.C.
e Interpret Fg, F; . Fy in terms of ¢ CPviolation if I'm(gr) # 0.
anomalous couplings. e AN, insingle top t-channel
e AssumeV; =1, Vg =0. (tfop ~ 90% polarized).

. . N _ N(cos8Y >0)—N(cosd™ <0)

Derive limits on g;, and gg. Afg = N (cos 8N >0)+N (cos 0N <0)
N I B R L

ATLAS and CMS preliminary

_ _ . -1
\s=7TeV,L =35pb 22| Fy F Fo :

0.8 EEEEmm—
B NNLO QCD :

Combination
-om4 Data (FR,!‘ F/Fo)

1

Re(g,)

0-6:— LHC combination preliminary V=1,V _=0
- Ns=7 TeV, L =35 pb'-2.2 fb’

ATLAS 2010 (single lepton) e+  «tm—r—kf—n 0.4 .68% CL
ATLAS 2011 (single lepton) - [ -
ATLAS 2011 (dilepton) - a 0.2 [Josw cu
CMS 2011 (single muon) e B ol * SM
LHC combination il - o ] A
PR A R SR ST R N T T SR TR SN SR S (S SN T ' SR _0.2-_

0 0.5 1 -

CMS-PAS-TOP-12-025 W boson helicity fractions _0.$:11.,11.11{...l[lll.l.llllll..lllul...

.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 04
Re(g,)
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Fwd-Bkwd and Charge Asymmetries L I

e New physics in top sector can alter angular distributions.
e Sfudy forward-backward and charge asymmetries.

at, - Ny > 0) = N(Aay <0 tevatronh  top LHC A top
N(Ay > 0) + N(Ay < 0) anti-top anti-top
with Ay =y — yg

N(Aly| > 0) — N(Aly| <0)

Attt
AL

"7 N(Aly| > 0) + N(AJy| < 0) > >
with Aly| = ye| — |v] L L

S fows T T ] @ e T a4
g - 50Mm"atJs=7TeV — MOpedicion ] - 50" at Vs=7Tev — enG E
-g __Ac=0.0041 0.010 __ : I+jels —— HLO prediction
B 0-5_I+JE'ES 1 i
S ﬁji 1 ook Ac = 0.004 £ 0.010 (stat.) =+ 0.011 (syst.) .

04}~ . PR S s ]

(]_2:— _: - h

0 ey I —H s | Phys. Lett. B 717, 129 (2012)

Y tf

> Tevatron A (1) measurements in tension with SM at ~ 2.5¢
>CMS A (1) measurements consistent with SM
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What can be measured with the top | I
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» Mzasurzimznis in Too production:
v’ Pdir production cross szction o)
v Singlz too oroduction cross szction: T-channzl, s- and Wi-channzl
V' Associatzd oroduction with Z/W and jzits
v Diffzrzntial cross szcotion
v oroduction asymmezirizs

» Mzasurzments in Top propzrtizs:

Top mass from final state

Top mass from constraints on o(ir) and o,
Too mass from dzcay lzngin of 2 mzsons
Wio counling

Soin corrzlations

<N X X X

» Searches for New Physics:
v" Limits on FCNC and baryon number violation decays
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Flavour Changing Neutral Currents | T

GENT

> The t—Zq decay is highly suppressed in the Standard Model (BR ~10-1¢)

> However,there are several models (R-parity-violating supersymmetric
models, top-color-assisted technicolor models etc.) that predict
enhancements as large as BR ~10

— An upper limit to this process can be 2 [CuSPreimnay | .om ]
beneficial to constrain various models N 1oF 195" at {s =8 TeV Mt-zq S
o) 5 4
beyond SM £ | B« ]
> 8r Bwit, ztt
o tt = Wb+ Zq— lvb+ (g o iz ;
ATLAS: BR(t — Zq) < 0.73% @ 95% C.L. (7 TeV) A 1
CMS: BR(t — Zq) < 0.07% @ 95% C.L. (8 TeV) ! ]
2_ —
JHEP 1209 (2012) 139 l
‘ ‘ 19 - ny """" | - Ce——

CMS-PAS-TOP-12-037 s o 5

m, (GeV)
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Search for Z' resonances
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A search for resonances decaying to top quark-antiquark pairs is performed using
a dilepton+jets data sample

> Upper limits for the production of Z' — tt resonances in the 750-3000 GeV

range

> existence of a leptophobic topcolor particle Z' excluded at the 95% confidence
level for M,. < 1.3 TeV for . =0.012 M. ,and M. <19 TeV for [,. = 0.10 M,,.
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Baryon Number Violating Decays |
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e Baryon number violation possible
in several BSM scenarios.
e Search for tt events in which one fop P
decays through ¢t — bep™ ort — bue™.
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Very rich top physics program at CMS experiments
— Most analyses are only systematics limited

> Top production:
v" Pair production cross section with O(4-6%) uncertainty.
v Single top t-channel cross section with O(20%) uncertainty.
v s- and Wt-channel production observed at 3.7q and 6g level.
v Associated production (+ tV, t tj), differential cross section measured

> Top properties:
v" Top mass uncertainty is currently 0.5% (0.87 GeV).
v" Polarization, asymmetry and coupling measurements all consistent with SM
v' Spin correlations observed
v" Limits on FCNC and baryon number violation decays

> Searches:
v" Wide range of searches for new phenomena
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What is still hidden in the interplay of QCD, Electroweak and Higgs sector ?

— Top quark is the THE key to enter this realm

Surnmary L
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What is still hidden in the interplay of QCD, Electroweak and Higgs sector ?

— Top quark is the THE key to enter this realm
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Top mass by kinematic endpoints :

— A simultaneous measurement of the top-quark, W-boson, and neutrino masses
based on endpoint determinations in kinematic distributions

> When the neutrino and W-boson masses are constrained to their world-
average:

[T

M; = 173.9 + 0.9 (stat.) "} 7 (syst.) GeV.
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>When constraints are not used, the three particle masses are obtained in a
simultaneous fit

> the method may be used to search for unknown masses in BSM physics
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Cross section dependence on a_and m”" is used to constrain a,and/or m,””
CMS, 5=7 TeV, L= 2.3fb* NNLO+NNLL for gy, as(mz) =0.1184 + 0.0007 CMS, V=7 TeV,L =23 fb" NNLO+NNLL for g, mv =173 2+ 1 4eev
"'I"'I"‘I'C‘;‘I"I"'I"'J"'I I "*I"'l"'l"'l"'(l_rJiN |
% ; g Defaultag(m,) of respective PDF set o é
ABM11  H v 1 ABM 11 - » -
CT10 E \ - CT10 H v
HERAPDF1.5 : H ¥ H HERAFDF1.5 H ¥ H I
MSTW2008 | ¥ H MSTW2008 v H
NNPDF2.3 ;H | ¥ H NNPDF2.3 H ¥ } I:’
166 768 T70 172 174 176 178 T80 782 T84 0408 041 0412 0414 016 0478 042 0122
pDIe (GEV) OIS(ITI )
— Pole mass determination complementary to direct top mass measurements
(different systematics and theoretically well defined).
CMS: mP°'® = 176.775% GeV (NLO, arxiv:1303.6254)
CMS: ag(my) = 0.11 51+8 gg%g (if m2°* fixed to measured top quark mass)
arXiv:1307.1907 |
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