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General overview

P. Langacker

* Broad and exciting conference

Experiment, phenomenology, theory,
astro-particle, accelerator, detector,
computing, education, diversity,
applications

1119 participants
(213 women, 906 men)

835 parallel talks in 16 sections
41 plenary talks

2 award lectures

6 satellite meetings

2 public lectures

226 posters (3 award talks)

Director’s panel

* Not a detailed/complete
summary of SM talks

Asia/Pacific: 560
Europe: 414

N/S America: 137
Africa: 8
Antarctica: 0
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Top quark physics

D. Burns
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Tuning tt production models
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Top quark physics

D. Burns, P. Berta, L. Skinnari

¢ Abundance of measurements vs kinematic variables
* Test theory predictions, constrain SM parameters (Msp, &s), constrain PDFs
* Sensitive to new physics
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Top quark physics

L. Skinnari

Top quarks everywhere

Forward top production @ LHCb
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Events

1st observation of tops in pPb

collisions @ CMS

¢ Precise probe of nuclear gluon density
® oy = 458 nb, consistent with predictions

PRL 119 (2017) 242001
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Top quark physics: tttt

Y. Peters
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@ SM tttt production may be enhanced by new physics (NP) contributions
@ interpretation in various NP models
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tt spin correlations Y. Peters

Spin Correlations

= Top quarks decay before fragmentation
= Spin information is preserved
= Hadron colliders: top quarks produced un-polarized, but

= New physics (NP) could induce polarization
= e. g. NP causing forward-backward tt asymmetry » more left-handed tops
= Correlation between top and antitop spin can be extracted

9 t t

A

_ g%ﬂg

t
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tt spin correlations

Y. Peters

= Fitting spm and no spln hypotheses to parton- Ievel dlstrlbutlons

(3.20 including theory uncertainty)
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tt spin correlations

Y. Peters

0. Zenaiev

Parton level A¢(I",I)/x [rad/x]
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Highlights from ICHEP: SM measurements
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Top quark mass

T. Barillari, N. Kovalchuk, L. Skinnari

* Key SM parameter
e Test EW vacuum stability
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Top quark mass: DO S. Séldner-Rembold

Top Mass from Differential Cross Section
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Final result is imminent with smaller
uncertainties and slightly shifted central value.
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Top quark mass T. Barillari, N. Kovalchuk, S. Séldner-Rembold

June 2018 Y
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JHEP 07 (2011) 049, 36'P5” NLO vs. do/dX 167.3 + 2.
N 175,50+ 4,60 4.60 GeV [This article] e 67.3 £2.6
CMS 2011, dilepton +
EPJC 72 (2012) 2502‘ 5.0 15" @ 17250:0.43+1.43 GeV Fr“iLsoaztsii:lg]d/dx —— 169.1+ 2.5
¥ DO (NNLO+NNLL 0,.) 172.8 +3.3
CMS 2011, all-jet: —— .8 + 3.
EPJCT74 1zo|:) 2155;, 351" \'<+_ 173.49+069:1.21 GeV [ﬂ'§|V=15°5-°51 68]
N ATLAS (tt+1j) i 173.7 +2.2
CMS 2011, leptonsjets, \ 17348+ 043+ 0.98 GeV [JHEP 10 (2015)]
JHEP 12 (2012) 105, 5.0 fb e CMS (NNLO+NNLL ) .
CMS 2012, dilepte L8 ol .
, dilepton
PRD 83 (2016) 075004, 197 ' '%’_‘ 1728220192122 GeV
CMS 2012, all-jets PN 172.3240.25+ 0.59 GeV Direct techniques
PRD 93 (2016) 072004, 18.2 ft' e el
N [arxiv:1608.01881] L e
CMS 2012, lepton+jets g} 17235 0,16+ 0.48 GeV
PRD 93 (2016) 072004, 19.7 ft’ ATLAS average [ 172.84 +0.70
N [arxiv:1606.02179]
CMS legacy Run 1 013 -
PRD 93 (2018) 072004 ’\% 172.44+0.13£ 0.47 GeV f;’ﬂ%‘;‘;’}'gg{gﬁ"“ . 172.44 + 0.49
CMS 2016, lepton+jets . 1 170 17
clis 2016, (205"7'. ets, .% 172.25£0.08+0.62 GeV 65 0 5
) Top quark mass [GeV]
CMS 2016, all-jets g\l 172.34+0.20+0.76 GeV.
TOP-17.008 (2018). 35.9 fb
o ATLAS o
Tevat binat L0374
arXv1407 2680 QO14) @~ 174344037052 GeV Stat. Uncertainty
N — Full Uncertainty
World combination
ATLAS, CDF, CMS, DO —— 173.34+0.27+0.71 GeV -
i 508 DO inclusive o(tf) o 172.8 3.3 GeV
T IS NI S T IR I ATLAS inclusive offf) 172926 GeV
R
165 170 175 180
m, [GeV] CMS inclusive o(tt) _le 1738+ 1.8 GeV
. . IATLAS differential o(tt+1j) e m37i22Gev
@ CMS: new precise direct m; measurements at Run 2 \
IATLAS leptonic (8 dist) ] 1732416 GeV
i ole - . . . .
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Top quark asymmetry @ Tevatron L. Skinnari

Top properties: =y~

* Forward-backward asymmetry, Ars(tt) Tewrony o L o
— anti-to anti-top
@ Tevatron %’\ //R
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Top quark asymmetry @ Tevatron L. Skinnari

Top properties: Ars(tt)

¢ Forward-backward asymmetry, Ars(tt) (Tevaronh ©p  LHC o
@ Tevatron m /A\\

+ Combination of final CDF/DOQ results

Ay“ >0) — N(Ay; < 0)

+ Use rapidity difference & resulting A5 = N Ay 0 T NGy < 0)
asymmetry between decay leptons \
CMS Preliminary 35.9 fo' (13 TeV)
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| oam
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Higgs: from discovery to precision

G. Piacquadio

CMS Preliminary 35.9 b (13 TeV)y,
[ T T Tt .
El: ‘ we ttH production
I
- g
O 107'F E
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g
gLI_
102F 3
------- SM Higgs boson g
— [M, €] fit
-3
10 -
[[J=20 + Yukawa coupling proportional
s 10°¢ ‘ ‘ 4 to fermion mass
2 ’ " ' +  Largest coupling to top quarks
° +  Very sensitive to new physics!
% L 1 Il
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Higgs: measuring ttH

G. Piacquadio

Measuring ttH production

H—=Z7" - 4¢ H— WW* = tvlv
H—)'YFY H— 77

(multi-leptons)

Higher purity

Higher 0" x BR

>

o

< T

ol 0.0 T ol <o
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Higgs: measuring ttH

G. Piacquadio

C.Pardos Y.Horii
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Measuring ttH production
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Observation of ttH: direct probe of t and H coupling

G. Piacquadio

Phys.Rev.Lett. 120 (2018) 231801
5117 (7 TeVy +19.7 o™ (8 TeV) + 359 b (13 TeV) [arXiv:1806.00425]
o Observed L S
cms — 1o (stat ® syst) ATLAS e Total St [ Syst. — sMm
) r — 1o (sys) Vs=13TeV,36.1-70.8 f6"
" i
HHWW™®) 20 (stat @ syst) ) | Total  Stat. Syst.
r tiH (0B) e — 0792 §% (= (5 ,=053)
ttH(zz")
L iH (multilepton) = 186+ 0% (& 08,5 08
tHCry) T i o (e, om
| iH try) ——— 1392 05 (= o5 .+ o)
fiH(z*r) i (zz)  p—————————— 1.7 at 68% CL
ttH(bb) ——— Combined —— 1322 % (20182 %)
e Tev | B T R
I 1 SM
s +0.31 O/ T
13TeV - 1.147,57
Combined «-f 126tggé CMS
I T - Y S S Run-1+Run-2: 5.20 (4.20 exp.)
p‘tiH
A . ATLAS (up to 80 fb-l)
Observation of ttH production! Run-2:5.80 (4.90 exp.)
Run-1+Run-2:6.30 (5.10 exp.)
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Higgs production modes G. Piacquadio

WIS Preliminary o Observed AL s e e
3597 (137TeV) =<0 (taGeys.) ATLAS Preliminary Fe- Total Stat. B Syst. = sM
==+To(sys) V5=13TeV, 36.1-79.81b"
B ggH m, = 125.09 GeV, ly | < 2.5
ggH - S | Bestfit Uncertainty Total  Stat.  Syst.
- value  Stat. Syst o NEW (a7s 9 (59 Lo,
Wogp| ——e—— 123 TG 6 10 veF Lt o (p o y
- g (35 C3R) B oo
WH Hes===— 15733 (+3.+03)
Yo ——
- ZH - — 074+ 0% (+ 0% .+ 3%)
uZH tH+tH P}-E—( 122+ 5% (£ o .t 0%)
B ST ENETN (N LIWE T RSP T O SN LTS FEES N P
M, e -05 05 1 15 2 25
T S T N P T Cross-section normalized to SM value
0 05 1 15 2 25 3 35 4
Parameter value Significance ATLAS+CMS ATLAS
- . b . ;
9-11% precision on ggF cross section obs (exp) Run-1 (single exp)
by each experiment, compatible with SM
o VBF | 5.40 (4.60) | 6.50 (5.30)
State-of-the-art theory prediction
(N3LO QCD+NLO EW [JHEP 1605 (2016) 058]),  \/H 3.50 (4.20) 5.30?4.80‘)
which has ~5% uncertainty.
All main production modes, ggF, VBF, VH ttH 4.40 (2.00) | 5.80 (5.30)
and ttH have now been observed!! * including VH, H — bb (80 fb-1)
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Higgs coupling measurements

T. Carli

Key feature:
Higgs coupling depends on the particle mass

Ty

ATLAS Preliminary (80 fb™

»”
Vs=13TeV, 36.1 -79.8 fo o
my = 125.00 GeV, Iy, | < 2.5
SM Higgs boson
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\

or Y,
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Y uuuT-

r
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i
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i

S

K,
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=
n
T
.
P
L
sl

ATLAS-CONF-2018-031

Interaction with gauge bosons:

H-zZ ATLAS-CONF-2018-018
Well established in run-1
H -ww ATLAS-CONF-2018-004

6.3 (5.2) o obs (exp) (run-2 only)

New VH( Alhb) not includ‘ed

Higgs coupling to fermions or bosons

10 10?
Particle mass [GeV]

10™ 1
All couplings to high mass particles measured.

Next challenge: muon, charm-quark...

+ detailed cross-section measurements !

Yukawa coupling to fermions:

arXiv:1806.00425

Top-quark: ttH
6.36 (5.106) obs (exp)

Beauty-quark H — bb: |80 fb™*
5.46 (5.50) obs (exp)

Tau-lepton: H-11
6.4c (5.40) obs (exp)

Muon H - pu:
G, Oy <2-1 (0bs)

limit

Charm-quark: H— cc:
G,../0s,<104 (0bs)

limit

ATLAS-CONF-2018-036

ATLAS-CONF-2018-021

ATLAS-CONF-2018-026

PRL 120 (2018) 211802
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EW measurements

L. Skinnari

2 CMS Preliminary
o T
ly'l<0.8

SRR

TILeory /Data
@«

0.

Data experimental unc.
JETPHOX NNPDF3.0
JETPHOX CT14

JETPHOX MMHT14

JETPHOX HERAPDF2.0
NNPDF3.0 total theoretical unc.

Sensitivity to (gluon) PDFs

2.26 b (13 TeV)
PR

2x10% 3x10?

4x10? 5x10%
Submitted to EPJC  arXiv:

(Gol”
e
1807.00782 &

~N

- Y
Forward Z=T*T" ,xi\:1806.05008
T \ T T -

Candidates / (5 GeV/c?)

. Submitted to JHEP

4. TT to ee/pp with LU

LHCbys =8 TeV
—e—Data

Compatible with SM &

Y el aiaal
80 100 120

m(t,7,) [GeV/c?] )

\

&
Tmgly Jdcose”

[pb/GeV]

Pred/Data Pred./Data Pred/Data Pred.Data Pred/Data Pred./Data

JHEP 12 (2017) 059

0

N

I AASaRRAS
FATLAS
[ E=8TeV,2021b"

Triple differential Drell-Yan
e
7] Ao Prediction coso'[+0.7-£1.0]

Ac Prediction cose*[+0.45+0.7]
[ Ac Prediction cose'[£0.0-+£0.4]

smvaADO Daa —

80 <m, <91 GeV

Sensitive to PDFs,
weak mixing angle
] | | | ]

i Data 5éx Pred. [-1.0<cost*<-0.7]

w1 Data 3« Pred, [-0.7<cos0"<-0.4] E
R

1.4
1
08

1.4
1

w1 Data 32 Pred. [0.4<c086"<0.0] E

T e

251 Data < Pred. [0.0<c0s6"<0.4]

b A A A

08

1.
1

o Data ¢ Pred. [0.d<cos6°<0.7] E

09

12
i

o Data 3¢ Pred. [0.7<cos6"<1.0]

08

ses-e--b

02 04 06 08 1 12 14 16 1.8 2 22 24

Iyl )

0. Zenaiev

Highlights from ICHEP: SM measurements

19/29



EW measurements: sin®0,; L. Skinnari

19.6 b’ (8 TeV)

MS
QAT T T T T [T T I T T[T T T T I TTT 17T TTT T[T 1T
<= <03 [oa < 12<yi<1s [18<pi<20 [200p1 <
Submitted to EPJC

A4/
W

* Exploit forward-backward asymmetry ey I
(AFB) n Drell_\(an ee/pp events INNETE ENE TN FNETE FENETE SN |

3

AFB

Effective leptonic
weak mixing angle

sinBe4f%Pt -- key SM parameter

L]

:

i

+ Fit mass (Tevatron) or mass & rapidity (CMS) L ST VO e H\l{ 3
— I Y oot oy |
dependence of observed Agg to SM - R N HJ‘ VH E
dicti function of sin29.qeet °
predictions as function of sin“Oef 756 10| 7a 90 0|70 0 110|790 ‘0| 70 B0 Tio[70 0 110
+ Extract from angular coefficient Ay (ATLAS) m,, (GeV)
in mass/rapidity bins = e A RRARERS
5 ATLAS Preliminary ——CT10 El
‘ g 8TeV,20.21b" - CT14
A : ) < o - E
<o \DO bi: PRL 120, 241802 (2018 " < Enhanced sensitivity NNPDFM;
DO 8.6 fb ‘ by including forward —- MMHT14
;F-v— electrons
0.4 ¥¥ndof = 1.1

—— data

—— MG sin’6f, = 0.2300
MC sin‘efy, = 0.2255

—— MC sin’f, = 0.2372

| | L
95 100 105 110 I
Dimuon Mass (GeV/c?) Iyl
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EW measurements: sin0.y

S. Yang, L. Skinnari

Effective leptonic
weak mixing angle

30 deviation
\ ATLAS Preliminary
LEP-1 and SLD: Z-pole = 0.23152 = 0.00016
LEP-1: A2 B \—e—1 | 028221 0.00029
SLD: A, B —e—t "] 0.23098 + 0.00026
ITevatmn . 0.23148 = 0.00033 I/

LHCb: 748 TeV 0.23142 = 0.00106

CDF/D0 combination: PRD 97, 112007 (2018)
DO pu: PRL 120, 241802 (2018)

CMS: Submitted to EPJC

ATLAS: ATLAS-CONF-2018-037

DO up 9 fb!

0.23016%0.00064

-1 ——
DO ee 10 fb 0.23137+0.00047

DO ee+uu 10 fb' —e—

0.23095+0.00040
TeV combined: CDF+DO0  ~®% 53145:0.00033
AR I T e IR

0.226 0.228 0.23 0.232 0.234

@ ICHEP,

[oms:BTev —e—of 0.23101 = 0.00053
ATLAS: 7 TeV — e 0.23080 = 0.00120
ATLAS: eeqerin —e— 0.23119 = 0.00049
ATLAS: eec —re—i " 023166 = 0.00043 CMS py 18.8 fb —— 0.23125 = 0.00060
ATLAS: 8 TeV — | 0.23140 = 0.00036 oms e 196" | o0 " 0.28086 = 0.00086
023 0231 0.232 CMS eerun I . | 023101 - 000053
sinf6!,, o5 om0 oem

For LHC, statistics and PDF uncertainties are dominant
— Run 2 and HL LHC data improve statistics
— simultaneous PDF + sin®0 might reduce PDF uncertainties

0. Zenaiev
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QCD: NNLO jet predictions D. Britzger

DIS jet production in NNLO
S 0000,
TOO00E00
esesy
Double-real Real-virtual Double-virtual
Antenna PS reduced PS
RR,S —~ 2 — —
dompro = X({px}) d®s({px}) x IM{{pm})I° d®m({pm}) x T ({Pm})
N —’ N——— ——’ N’
antenna reduced ME jet function
A bit of history Antenna subtraction
« 1973  asymptotic freedom of QCD « Cancellation of IR divergences
) . . with local subtraction terms
+ 1993  NLO studies of DIS jet cross sections ., construction of (local) counter terms
. . « Move IR divergences across different
« 2016  NNLO corrections for DIS jets phase space multiplicities

@ NNLO jet predictions for ep and pp appeared recently
@ Provides improved description w.r.t NLO, allows precise extraction of
PDFs and as

0. Zenaiev Highlights from ICHEP: SM measurements
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NNLO jet predictions: determination of o using H1 data  D. Britzger

B<Gha11GeV

I sa<ctscev
i

Strong coupling in NNLO from jets g

a, results from H1 jet data in NNLO
—

. P T 7| . 0 .
a, from individual data sets Hiws NNLOJET T T 02 ERETNE
. . . . T P [GeV]
« High experimental precision =iVt
N . H1 inclusive jets
« Scale uncertainty is largest (theory) error 300 GeV high-Q° —————
« All fits with good xz HERAlowC?  ——e——
-> consistency 02( data N .,
HERA-II high-Q* ———
Main result H1 dijets
« Inclusive jets & dijets aoEonie]v‘mghdgz -
p>28GeV, 91 data points HERAI low-G? ———

HERA-Il high @ ——e—+—

ag(mz) = 0.1157 (20)exp (6)nad (3)ppF (2)pDFay (3)PDFsct (27>sculc}

Multiple data sets
H inclusive jets > en

« Moderate exp. precision 5 H1 inclusive jets &
« Scale uncertainty dominates
« PDF uncertainties negligible

H1 jets i> 2600

Smallest exp. uncertainty 02 . k|
« Fitto all data: Ad, = (9)e Wondaverage res, Be 57 10 20 30
0.11 0.12 a;(mz) PI$' [GeV]
@ Two new comprehensive jet measurements performed by H1 recently Comsaton ofa(my) and ghon densiy
[EPJ C77 (2017) 215] [EPJ C75 (2015) 65] 5 Py e
. g | ;
— contribute to legacy HERA measurements o by
@ New data are confronted with NNLO predictions i !
2 7
— good agreement between data and theory 1o NNLOJET o
— precise determination of as and constraints on PDFs o o2

a,(m,)
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NNLO jet predictions: LHC data

J. Dandoy

= Still under investigation

Her = PT"I""“‘

g4 ijmj I

Q 12Hiy =

5 1_Hﬁ+‘rﬁ‘ﬁm‘vﬁ‘q‘4ﬁm-‘\ N

o o8

F osf o R
107 2x10° . ‘1‘(3'3‘??103 .

25H 5 5.yi<a0’

2F p 3
1.5F ]
Lh *.*.*.a-.v.mﬂmﬁ ‘ ]
0.5, .
10°  2x10°

py [GeV]

ATLAS
L=81nb'-3.210"

E=13TeV

q antik R=04

Data

NLO QGD

q ke

NNLO QCD
e @

[

" NLO
E MMHT 2014 NLD)

1l L
10° 2x10° % Moo

Theory/Data

» May not reflect large NNLO corrections at low-pr

Mrf = priet

* NNLOJET with MMHT2014 NNLO PDF for two prr scales (prmax & priet)
+ Significant scale-choice dependence seen for NNLO at low-pr

* Possible explanation is dependence on NNLO PDF approximations

1.47‘ lyl<0.5 1

120, g 1
£ W

0.8F

0.6F
107 2x10° 10° 2x10°

250 5.0 E
| I

150 F ‘ E
T ,h,ruurﬁﬁ"m

0.50 ) 3
100 2x10°

1 ATLAS

L=81nb"-3.21b

q E=13Tev

anlik, R=0.4

Data

NLO QCD

| By Dk

NNLO QCD
@ ke @ ke
=u_=p
i

A e

4 NLO
MMHT 2014 NLO

10° 2x10° * Moo

P, (GeV]

@ Seems to be more challenging than for ep ...
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Charm and beauty at HERA 0. Zenaiev

But do we really have NNLO for jets?
@ jets include ¢ and b, which are not known at NNLO
@ presently ¢ and b are treated as massless at all scales

@ improvement in precision w.r.t previous HERA results for charm
@ first combined HERA results for beauty

@ enable precise determination of charm and beauty masses

@ reveal tension in describing both HF and inclusive HERA data

me(mg) = 1290%55 (fit) 3 (mod) 3, (par) MeV
mp(mp) = 40491198 (fit) +3% (mod) * %, (par) MeV

« weRA - Hvx + W1 D" HERAI
* H1 D" HERA4 o ZEUS .20 . ZEUSD's600
meonmea L omewx 0" Hland ZEUS H1 and ZEUS
3E  foasan @' =50Vt @ -7GeV a
03 * £ 14 — Q?
02f 3 5 2,
il 4 GeV’
O"-"M B, . l*%“ ‘g 3 [° 25]
2 PR @ 2000 % 1.2 L o5
o4r ¢ '8 @ % a7
i © 1
o2f Ty 4 8, ) .12
' 2 2 1 - 18
osfFTRow e T SR
04f * ?; } %I ~ 60
% T
0.2 j{ 4y L 08 | l & 120
L J * 2200
06| a -ss0cer G- %0 eVt G 2000 GVt
04
02 § ¢ 0.6 - -
e « . 10° 107? 107"
04 10° 102 10* 10° 102 10* 10° 107
10% 10° 10 * (x)
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Other new results from HERA (1) P. Bussey, A. Mehta, J. Nam

ZEUS preliminary
Results  zeus preliminary ZEUS Preliminary 75 E
P ! —_ 2y 2EUS (pret) 377pb" 3
o) O 22Us Charm 6 &7p (rety 173 b o O ZEUS Charm CC & p (prel) 185 pb” = E 4 ZEUS HERA | El
=y MC ARIADNE o MC ARIADNE 3 40= (PYTHIA+RAPGAP) x 1.92 —=
JERL S o otp T T 33 T Moo =
g E . 305 3
2 S 25 E
© 20= =
15= -
s s 10=- i 1 é
o ) ‘ ‘ e L b b b b L
10° 10° 10° 10¢ 2 15 -1 2.',5
Q? (GeV?) Q? (GeV?) n
Diffractive fraction
@ Measurement of charm production in charged current D* production at HERA
ep -+ H1 5<Q” <100 GeV?,
. . . 2017 p,p.>1.5GeV, x,, <0.03
— possible constraints on strangeness in proton,
. . - H1 2<Q?<100 GeV?,
important for future colliders (LHeC, EIC) 2001 p,.>2GeV, x,<0.04
tD*
@ Measurement of beauty production % ZEUS 4<Q?<400GeV?
. 2002 p _.>15GeV, x 0.016
— good agreement with NLO QCD w” e
. . . He ZEUS 1.5 <Q®<200 GeV?,
@ Measurement of D* in diffractive DIS 2003 pm,i 15 GeV, x, < 0.035
— validates collinear factorisation in diffractive DIS . ZEUS Q%<1GeV?,
2003 p,.> 1.9 GeV, x,, <0.035
4 6 8 10
Ry [%]
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Strange sea from ATLAS and CMS W,Z data

Little is known about strange sea
— can be constrained by W,Z LHC data at NNLO

K. Wichmann, A. Cooper-Sarkar

small effect ~ 4%

a1

sbar(x) = 0.5 dbar(x) ———— sbar(x) = dbar(x)

Phys.Rev. D98 (2018) 014027

8
7

¢ 10
¢ 102
10

— can we see it?
— yes we canl

3 z
m_l_LLL'-lL

a1

i

€ 10

© 10
10

1
0.09)
0.98)
0.7

31
3

£ 103

© 102F
10F

0.99)
0,98}
097}

| e -

[ ISR 1 R T

w125

0.75

[~ HERAPDF1.5 + ATLAS Wc-jetWD d
I ATLAS-epWZ12

[ CMS NLO free s fit:
HERAIDIS + CMS A +W+c
|

2- m2
Q=mg

ata

0.5
10°

107

@ 1.5~ W experimental
H
ki

I parameterisation

Q%= 8317 GeV*
CSKK

uncertainties:

| model

10°

102 10"
X

— There is no tension between the HERA data and the LHC data
or between the LHC data sets
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Other new results from HERA (2)

P. Bussey, A. Bolz

g s0 ; B :E.:sii(Pflel-) |<o’<‘asu Gev" E‘ 5 :_I ' _
2. [ 5§ 4t I :
g 60 4 £ -
E C "g 3r | AN _— =
40 - £ S :

i N 2F i-

200 &= 1B P e

b . S—

0 N L= N ) ) ) :

0 0.2 04 0.6 0.8 1 2 -1 0 1 :

xmess A

@ Isolated photons in DIS

— good agreement with NLO QCD based on collinear

factorisation

@ |Isolated photons in diffractive PHP
— evidence for direct Pomeron interactions

@ Exclusive p° in PHP

— tests of phenomenological models in the energy gap
between fixed-target and previous HERA results

0. Zenaiev
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ZEUS
2 T T T T T 3
2 E . E
ge 60 . zEusazapb’ ]
% 5 F — Rapgap
° - Rapgap reweighted
sl
3
2t
1B
0 = 1 1 1 1 1 |
0 01 02 03 04 05 06 0.7 08 09 1
Zneas
& 30
2 H1 preliminary M, = m,
= Q< 0.1 GeV? data
%a  pp[0:28 GeV <my. <153 GeV — WO
h t fixed target
t H11996
g t ZEUS 1995, 1998
©
20 m, <M, <10 GeV
[#] data
15| [
t 4{ I
i
i s l
“ o et
9 EiEstoenyy

1 10 10°
W, , [GeV]
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Other new results from HERA (2) P. Bussey, A. Bolz

= T ‘ ; ; ‘ = - : - ZEUS
B gl o zeus3z(prel.) 1<Q*<350 Gev? 2 5 £ = § oF T w‘ A AR g
g E F’W::z = £ ER F e ZEUS374pb’ ]
E:a? 60 L - g 4 % 5 :, — Rapgap
% [ E 3 £ © F oo Rapgap reweighted
Ty 4 ab
r B 2
20 :_ = 1 £ 3F
H . —Eo E E
=t of
% 0z 04 06 08 1 0 E
xipess = =
0 = L Il Il 1 1 |
0 0102 03 04 05 06 07 08 09 1
) Zmes
@ Isolated photons in DIS —
. . g My -
—s good agreement with NLO QCD based on collinear 2 [ e Do
factorisation o 2o O T g
1 H1199%
@ Isolated photons in diffractive PHP g . } ZEUS 1995, 1998
. . . . my <M, <10 GeV
— evidence for direct Pomeron interactions R ] oata
. . 15|
@ Exclusive p0 in PHP %h‘ { | |
) ) 1 praniy
— tests of phenomenological models in the energy gap 10 % g@; i g}:::::«-‘-“nw
between fixed-target and previous HERA results i
9 El
= many new results from HERA presented at o - -
ICHEP W, , [GeV]
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Thank you for attention!
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Top quark mass: DO S. Séldner-Rembold

MANCHESTER

Top Pole Mass from Total Cross Section

* Total cross section depends on pole mass.

* Pole mass is the real part of the pole in
the top-quark propagator — theoretically

Phys. Rev. D 94, 092004 (2016)

D0 9.7 fb™!

well defined.

* Measured cross section shows (weaker)
top mass dependence due to acceptance

variation.

 Use Bayesian flat prior for top mass. 6/
* Extract pole mass (with MSTW2008):

S, (Pb)
S

¢ Measured o(pp—> tt+X)
— Measured dependence of &

— NNLO+NNLL

60 170 180 180
Top quark pole mass (GeV)

= 172.8 £+ 1.1 (theo.) f:: (exp.) GeV

172.8+34 (tot.) GeV
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EW measurements: sin®d,; at DO

sin’ BXW 0.22994
Statistical uncertainty [0.00059
Systematic
Momentum calibration [0.00002
Momentum smearing |0.00004
Background 0.00003
Efficiencies 0.00001
Total systematic 0.00005
PDF 0.00024
Total 0.00064

rections are not included.

TABLE I: Measured sin? 6%, value and corresponding uncer-
tainties. All uncertainties are symmetric. Higher order cor-

Phys.Rev.Lett. 120 (2018) 24

e e channel[pT p~ channel[Combined
sin” 0Ly 0.23137 0.23016 0.23095
Statistical 0.00043 0.00059 0.00035
Systematic[ —0.00009 0.00006 0.00007
PDF 0.00017 0.00024 0.00019
Total 0.00047 0.00064 0.00040

TABLE II: Combined measurement of sin? Bﬁﬂ and breakdown
of its uncertainties, together with the corresponding input
values. All uncertainties are symmetric.

E [ H —4 «— LEP and SLD Average
< 0.15 H W—J, " 0.23153 + 0.0001!
[ D@ 8.6 e A o 0.23099 + 0.00053
L ‘ 1 A
() e 0.23159 +0.00041
o, B NS (P,
0.1 x*ndof = L1 - A, (SLD) - 0.23098 + 0.00026
L AP e 0.23221:+0.00029
0.05F A%e e 0.23220 +0.00081
L Qi —e— 0.2324 +0.0012
G: — data Al; (CDF), 9 b e 0.23221:+0.00046
o 20P
r MG smzew =0.2300 A% (D@), 9.7 fb" ‘e 023137 £0.00047
L e
r —— MC sir"6f, = 0.2255 AL (DD), 8.6 b o 0.23016 + 000064
~0.05=-- —— MC sin’6f, = 0.2372- Al (D@ combination) . 0.23095 + 0.00040
=2 i P RN AU PRI P R R L | | | |
75 80 85 90 95 100 105 110 fo.22 0.225 0.23 0.235 0.24
Dimuon Mass (GeV/c?) sin
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EW measurements: sin’0 at ATLAS

ATLAS-CONF-2018-037

Channel eecc | ppcc | eecr | eecc +ppcc | eecc +ppcce +eeck
Central value 023148 [ 023123 | 023166 | 023119 | 0.23140
U —
Total 68 59 43 49 36
Stat. 48 40 29 31 21
Syst. 48 44 32 38 29
Uncertainties in measurements
PDF (meas.) 8 9 7 6 4
p¥ modelling 0 0 7 0 5
Lepton scale 4 4 4 4 3
Lepton resolution 6 1 2 2 1
Lepton efficiency 11 3 3 2 4
Electron charge misidentification 2 0 1 1 <1
Muon sagitta bias 0 5 0 1 2
Background 1 2 1 1 2
MC. stat. 25 22 18 16 12
U in
PDF (predictions) 37 35 22 33 24
QCD scales 6 8 9 5 6
EW corrections 3 3 3 3 3
do 3 doV+L
CT10 CT14 | MMHT14 | NNPDF31 I ay dmlt dcos0.dg 167 dpll dy dml”
s'mzﬂefﬂ. 0.23118 | 0.23141 | 0.23140 0.23146 {(1+c0529)+%An(1—3cosze)+A. §in20 cos ¢
Uncertainties in measurements 1
+= Ay sin? 6 cos 2¢ + Az sinf cos¢ + Ay cos6
Total 39 37 36 38 2
+As sin® @ sin 2¢ + Ag sin26 sing + A7 sin6 sin¢}
Stat. 21 21 21 21
Syst. 32 31 29 31 do _ 3 doU+E 5
LO: [dy*“ dmCdcose " 16rdytC dm“’{(1 *oos0) + Ay COSH}
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EW measurements: sin?0,; at CMS

&

it

AFB

Data - Fit

Data -

cMs 188 1" (8 TeV)
T,

F i
AAN/

YL

o E ok

=

] e #m,%
m,, (GeV)

gﬂg 19.6 fb” (8 TeV)

] §
),ﬂ;‘”‘r;%

N d s

arXiv:1806.00863

Source Muons  Electrons
Size of MC event sample 0.00015  0.00033
Lepton selection efficiency 0.00005  0.00004
Lepton momentum calibration  0.00008  0.00019
Background subtraction 0.00003  0.00005
Modeling of pileup 0.00003  0.00002
Total 0.00018  0.00039

Table 2: Summary of experimental systematic uncertainties in sin* 9:"

Channel Not constraining PDFs  Constraining PDFs

Muons 0.23125 £+ 0.00054 0.23125 £ 0.00032
Electrons 0.23054 + 0.00064 0.23056 + 0.00045

Combined 0.23102 + 0.00057 0.23101 4+ 0.00030

Modeling parameter Muons  Electrons
Dilepton pr reweighting 0.00003  0.00003
g and pp scales 0.00011  0.00013
POWHEG MINLO Z+j vs. Zat NLO  0.00009  0.00009
FSR model (PHOTOS vs. PYTHIA 8)  0.00003  0.00005
Underlying event 0.00003  0.00004
Electroweak sin? 0 vs. sin? 9:{? 0.00001  0.00001
Total 0.00015  0.00017

NNPDF3.0 replicas

NNPDF3.0 uncertainty

——— ein’el, - +0.0004, £0.0008, +0.0012

NNPDF3.0 uncertainty
0005 |

< L liA

B

3

i

= e

0.005

g

I N
70 %0 110170 80 110]70 %0 110[70 90 11070 S0 110

my (GeV)

L
70 %0 110
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Top quark physics: A¢(/, 1) CMS-PAS-TOP-17-014

Table 3: The x*/ndof and p values quantifying the agreement between theoretical predictions
and data for normalised, particle-level measurements are shown.

POWHEG+PYTHIAS POWHEG+HERWIG++ MG5_ aMC@NLO+PYTHIAS
p(lfnd of | p-val. Xz /ndof | p-val. Xz /ndof | p-val.

||A¢>u,l) | 35/9 | <1073 | 17/9 | 0.044 | 13/9 | 0.146 ||

Powheg+Pythia8 (parton)
Powheg+Pythia8 (particle)
Powheg+Herwig++ (parton)
Powheg+Herwig++ (particle)
MG5_aMC@NLO+Pythia8 [FxFx] (parton)
MGS5_aMC@NLO+Pythia8 [FxFx] (particle)
D A A H H

>

B>
"= > ®E > B

p-value
»>

>

107" F

i i i i i A i i i i i i i i i j

10° i
prl p]{ o (/eacr (Ira,/,n 7 7(/83117/255’6/}‘-,)7;} n 4@(/,/} <17]{/,5 lyezs T (/ea%(lra,,'l”g{jeamn(f a’/ﬁg) ”Lb‘
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Top quark width

N. Kovalchuk

Top quark width at 13 TeV

» Hypotheses tested:

[ CMS Preliminary 125 15" (13 Tov]
P llaptonjet) > 100 GeV.
=ibiag 8 Data
[MMultibeson
[m

mw Wy

Ow Doy
Wtch

100
Data to
templates with
ri‘SM vs 4 ' rt‘SM

iveJ[Ge\.ﬂ
hypotheses separation measured via CL; crite

Mass(lepton jet) (In

compare the SM expectation for different width scenarios to data

Density / 10.0 GaV

| 008

CMS simulation preliminary
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