R
HL/HE-LHC Contributions NNLO QCD NLO EW Conclusions
: :

Diboson production in higher order QCD and EW

Marek Schonherr

CERN

Workshop on the physics of HL-LHC, and perspectives at HE-LHC

CE/RW
\

N,

I I
Marek Schénherr Diboson production in higher order QCD and EW 1/14




HL/HE-LHC Contributions NNLO QCD NLO EW Conclusions

NNLO QCD and NLO EW HL/HE-LHC

NNLO QCD
e diboson production Grazzini, Kallweit, Wiesemann
e /7 incl. massive tWO—|OOp corrections Heinrich, Jahn, Jones, Kerner, Pires
NLO EW
e diboson production Kallweit, Linder, Pozzorini, MS
e v+ + V production Greiner, MS
e triboson production MS

for both HL-LHC and HE-LHC
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NNLO QCD results — ZZ
13 TeV 27 TeV
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= still limited stats for 27 TeV
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NNLO QCD results — ZZ
13 TeV 27 TeV
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NNLO QCD results — ZZ
13 TeV 27 TeV
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NLO EW results - WW
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NLO EW results - WW
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e increased reach with increased
luminosity
13TeV = 14 TeV
300fb~! = 3ab~!
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NLO EW results - WW

PP e i vty

N (mge > m§})

NLO EW
—— LHC 300 fb*

—— HL-LHC 3 ab™*
—— HE-LHC 15 ab™

-20

Sew [%]

40

-60

S

20 50 100 200 500 1000 2000 5000

m§t [GeV]

increased reach with increased
luminosity

13TeV = 14 TeV

300fb~! = 3ab~!

increased reach with increased
collider energy

14 TeV = 27 TeV

3ab™! = 15ab~!

EW corrections important,
mild dependence on collider
energy
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NLO EW results - WW
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e most important gain from additional luminosity
e Xxs increase in identical fiducial region:
inclusive ~ 2
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NLO EW results - WW
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e most important gain from additional luminosity
e Xxs increase in identical fiducial region:
inclusive ~ 2, with pr > 500 GeV ~ 5.5
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NLO EW results - WW
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e most important gain from additional luminosity
e xs increase in identical fiducial region:
inclusive ~ 2, with pr > 500 GeV ~ 5.5, or with my, > 1TeV ~ 4.5
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~v-PDF importance at 13 and 27 TeV
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e importance of 7-PDF in same order of magnitude,
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NLO EW results — vy 4+ V production

Greiner, MS arXiv:1710.11514
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e higher luminosity = more events in tails

e EW correction more important
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NLO EW results — vy 4+ V production

Greiner, MS arXiv:1710.11514
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NLO EW results — vy 4+ V production
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NLO EW results — off-shell W W+ W~ production

MS arXiv:1806.00307
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e includes 0, 1, 2 SFOS processes (WWW and WZZ structures)
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e EW correction (incl. y-induced) important
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Fiducial phase space for HL— & HE-LHC

Diboson:
cut value
pr(fi2) | [20GeV, o)
pT(€)3,4 [10 GeV, OO)
n(£) [—4.0,4.0]
AR(L,0) [0.2,00)
MET [40 GeV, 00)
mgfOS [20 GeV, x0)

Triboson:

cut value
pr(£) [30 GeV, c0)
n(¢) [—4.0,4.0]

[0, mz — 15 GeV]
mifos :

[m; + 15 GeV, c0)
pr(v) | [30GeV,o0] (77)
n(v) [—4.0,4.0] (?7)
-iso as LHC ?
njet [07 1]
Np-jet 0
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Planned contributions

e studies for 14 & 27 TeV:

- NNLO QCD and NLO EW for diboson processes

Grazzini, Kallweit, Wiesemann
Heinrich, Jahn, Jones, Kerner, Pires
Kallweit, Lindert, Pozzorini, MS

- NLO QCD and NLO EW for vy, yv€4, yyLv
Greiner, MS
- NLO EW for 5;@;5371/@11/@217@3 (Z,- = e,,u)
MS
e progressing well, many numbers already there
e are the fiducial regions final?

e anything of particular interest?
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Thank you for your attention!
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