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Run Number: 152409, Event Number: 5966801
Date: 2010-04-05 06:54:50 CEST

1

W-ev candidate in

7 TeV collisions
p.(e+) =34 GeV

nle+)= -042

E.™ = 26 GeV

M =57 GeV
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Diboson production

WW, ZZ
— Higgs - WW - ZZ & A C#&IREE
HIE I RUE

— Triple Gauge-boson coupling
(&5 ® diagram)

q9 W+ [
colour Vv
ﬂOW 1%
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Standard Model Production Cross Section Measurements Status: July 2017
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Diboson - possible indication of new physics

« WW scattering amplitude vs +/s :
sensitive to new physics

Events

— would have diverged with +/s if no Higgs.

It still may, if BSM is present

E E g

180

— EW diagrams

W +

v 1 QCD diagrams

w+

— worth measuring quartic coupling in SM preasely
First EW scattering of WIw=* |

20F

15

25

30:|\|||||\|‘||||

|\\|\l\l‘lll"\llll\l\llll\l|
ATLAS » Data 2012

20.3fb" 1s=8TeV B & Syst. Uncertainty
W*W'jj Electroweak
m; > 500 GeV WW Strong
B Prompt
Conversions
B Other non-prompt

0.6
0.4
0.2

0.2
-0.4F
0.6

W+

W

'S
FQ_‘

confidence intervals
- [68% CL

- [95% CL

[ —expected 95% CL
E x Standard Model

ATLAS

203" Vs=8TeV
pp — W° W jj
K-matrix unitarization

04 08 02 01 0

P P
0.1 02 03

o©
A;

K
~

41



Events/30 GeV

Diboson production thru “UPC”

4 W+
 Soft photon from proton through 7

“form factor” .
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Top production in hadron colliders
« The only quark heavier than EW scale: m; ~ 173 GeV

« pair production: & t 9 SussoT— ¢
thru strona interaction %mm<
f g i osowooo — ¢

< t pp @ LHC: mostly from gg — tt

~ 820 pb @ 13 TeV
N _ > 40 millions of top pairs already produced
mostly qq — tt cf. Belle > 772 millions of Y(4s)

pp @ Tevatron: 7.2 pb

 single-top production: weak processes

— Quite larae cross sections at the LHC
q

q g t q t
t-channel N Wit f s-channel
210pb @13Tev W 72pb @13TeV 11pb @13TeV / \y+

b W~ q’ b

b t 43



Inclusive cross section behaviour

B I I I I I 1 1 I | I I 1 I 1 I I I 1 1 | 1 1 I
— v Tevatron combined 1.96 TeV (L < 8.8 fb’ ) .. =
A= | CMSadiepton+ets 5.02TeV (L=27.4pb") ATLAS+CMS Preliminary May 2017 |
c m ATLASen7TeV (L=4.61b")
o e CMSeu7TeV(L=5fb") LHCIopWG
= 3 m ATLASep8TeV (L =202 fb")
O 10°F e cMsepsTev(L=1971" -
@ = v LHC combined ep 8 TeV (L = 5.3-20.3 fb) -
» - m ATLASep13TeV(L=321b") -
w ~ v CMSeun13TeV(L=22fb") -
» ™ 4 ATLASee/uu* 13 TeV (L=85pb) - .
o ~ O ATLAS l+jets” 13 TeV (L =85 pb Y L —
'S A CMSIl+jets 13 TeV (L=2.31fb") [
H— ™ O CMSalljets* 13 TeV (L =2.53 fb™) 900F J 7
e L
® 5 * Preliminary
= 10°F i =
n - 800 1 3
= - ! _
) - i -
k= - 700 1 4
- E=== NNLO+NNLL (pp) r -
E—— NNLO+NNLL (pp) T R S SO SR R—
10 Gzakon, Fiedler, Mitov, PRL 110 (2013) 252004 13 ¥s[TeV] _|
= NNPDF3.0, m__ = 1725 GeV, at (M,) = 0.118  0.001 -
— I 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 ]
2 4 6 8 10 12 14
Vs [TeV]

* Rapid rise: reflecting the gluon density

« 5 TeV data from CMS from 2015 data (reference pp run for heavy
lons)

New result not included here: ATLAS 8TeV |+jets (+13pb)


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-054/

Single-top: overview

w+| t-channel

Inclusive cross-section [pb]

T Wt

s-channel

* No longer statistically limited for inclusive o

—
o
[°]

10

" ATLAS+CMS Preliminary LHCfOpWG

- Single top-quark production

" May 2017

Wit

s-channel

ATLAS t-channel
PRD 90 {2014)1120086, arXiv:1702.02859,
JHEP04 (2017)086 -

® CMS t-channel -
JHEP 12 (2012)035, JHEP 06 (2014) 090,
arXiv:1610.00678 -

O ATLAS Wt
PLB 716(2012) 142, JHEP01(2016) 064, .
arXiv:1612.07231

CMS Wt
PRL110(2013)022003, PRL 112(2014) 231802

* LHC combination, Wt
ATLAS-CONF-2016-023, CMS-PAS-TOP-15-019

A ATLAS s-channel
ATLAS-CONF-2011-118 95% CL,

PLB 756(2016) 228
¥ CMS s-channel

JHEP 09 (2016)027 95% CL
»x  7+8 TeV combined fit 95% CL —

=== NNLO PLB 736(2014)58 .

scale uncertainty

=== NLO+NNLL PRD&3(2011)091503,
PRD &2 (2010)054018, PRD 81(2010) 054028
Wi: tf contribution removed
scale ® PDF @ «, uncertainty

= NLO NPPS205(2010) 10, CPC191(2015) 74
B H= My,
CT10nlo, MSTW2008nlo, NNPDF2 3nlo
Wt p? veto for T removal=60GeV -
and pp:GS GeV

- scale uncertainty -

scale ® PDF @ @, uncertainty
m,.= 172.5GeV

7

8

13

« Can measure t-channel without multi-variate analysis (and soon Wt as well) 45



(light) Heavy-flavour production

Splitting: important
at large p;/mg
One must not miss
terms suppressed
by mq/pr
— Must be important
at mq ~ py or below

Heavy-flavour production (LO)

D gl Lf T

Gluon splitting (NLO)
fragmentation-like

high-p;

may have
low p;
forward

Flavour

excitation high-p;
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Relative strengths of diagrams

Gluon splitting becomes dominant at high-py

— At Tevatron flavour creation is dominant (s-channel qg
annihilation)

Tevatron LHC
12 . — I
10 [ MCFM —— L R
8 6f 1 E 18 3
< : ] Q
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A. Banfi, G. P. Salam, G. Zanderighi, JHEP 07 (2007) 026 fig.2 47
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LHC TDO/X— k2D x, Q2

LHC parton kinematics

« Higgs 1E$/X— bk UI& et e
104 < x < 107" D FEE, ; :

— gluon-dominated

= (M/14 TeV) exp(zy)
M

2

- X1
10t F Q M =10 TeV

sl

/Light Higgs

10" £ M =100 GV fo-sirrrr e e Eau
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o (pb)

- SM Higgs boson production @ LHC
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o H SM Higgs boson production @ LHC

gluon fusion g
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SM Higgs boson production @ LHC
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SM Higgs boson production @ LHC
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SM Higgs boson production @ LHC
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Higgs M AR 1%

« my =125 GeV TIl&E
— bb, WW*
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