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JOINT EFFORTS FOR AUTOMATION AT NLO&)

J.Alwall, R. Frederix, S. Frixione,V. Hirschi, F. Maltoni, O. Mattelaer, HSS, T. Stelzer, P. Torrielli, M. Zaro (2014)

FeynRules

10 » First official (non-beta) version was

LL

MadGraphs>_aMC@NLO

released in 16 Dec 201 3.

» A first public code that provides
NLO-QCD in SM and its interface

to the shower automatically.

« At the same level NLO-EW and
BSM should be avallable in recent

{& years.

atchirlg’

Merging PSMC
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NLO EW:
TOP QUARK PAIR+H/Z/\N

S. Frixione,V. Hirschi, D. Pagani, HSS, M. Zaro (2014,2015)

ttH : o( pb) 13 TeV
LO QCD 3.617 - 10-! (1.338 - 10-2)

NLO QCD 1.073 - 10" (3.230 - 10~%)  EVW correction I1s moderate In

LOEW | 4437-103 @781 |ncfysive cross sections.
LO EW no ~ —1.390-103 (—2.452 - 109)

NLO EW | —4.408-10-3 (—1.097 - 10-3) . .
NLO EW no ~ | —4010.10-% (—1L131.10-%  ° IL Can be important in the boosted

e 3216107 (2496 107 regime (values In parentheses)

oupr(ttH) = c(ttHH) + o(ttHZ) + c(ttHW ™) + o (ttHW ™), . : : :
* Photon-induced contribution Is

tH : (%) 13 TeV iImportant, especially iIn boostea
NLO QCD | 29.7753 +2.8 (24.2+15, +4.5) regime.

LO EW 1.2+0.9 (2.8 +£2.0)

LO EW no ~ —0.440.0

(

(—0.2 +0.0)
NLO EW —1.24+0.1 (

(

(

saz03  ° MBR contribution is small. It 1s only
5+02) partly cancel NLO EW.

7)

NLO EW no ~ —1.4+0.0
HBR 0.89

8
8

1.
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NLO EW:
TOP QUARK PAIR+H/Z/\N

S. Frixione,V. Hirschi, D. Pagani, HSS, M. Zaro (2014,2015)

* EW correction 1s moderate In
inclusive cross sections.

* [t can be iImportant in the boosted
regime (values In parentheses)

* Photon-induced contribution 1s
important, especially in boosted
regime.

- HBR contribution i1s small. It 1s only
partly cancel NLO EW.
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NLO EW:
TOP QUARK PAIR+H/Z/\N

S. Frixione,V. Hirschi, D. Pagani, HSS, M. Zaro (2014,2015)

ttZ : o( pb) 13 TeV
LO QCD 5.282-10" (1.955 - 10~%) | | |
NLOQCD | 242-10-' (7856-10-%)  * EVV correction Is moderate In
LO EW —2.172-107* (4.039 - 10~%) iNnclusive cross sections.
LOEWno~ | —5.771-1073 (—6.179 - 1077)
NLO EW —2.017-1072 (—2.172-107%)
NLO EW no vy | —2.158 -1072 (—2.252 - 1073)
HBR 5.056 - 10—3 (4.162 - 10—4)

* [t can be iImportant in the boosted
regime (values In parentheses)

27 . 50 - * Photon-induced contribution s

7 : 5(%) 13 TeV . . .

NLO QCD | 45.9753 £2.9 (40.2F 55 +4.7) mportant, espeoally N boosted
LO EW 0.0 £0.7 (2.1 + 1.6) regime.

LO EW no ~ ~1.1+0.0 (—0.3 £ 0.0)

NLO EW ~38+02 (-11.1£0.5) * HBR contribution 1s small. It 1s only
NLOEW no~y | —41+0.1 (—11.5+0.3) parﬂy cancel NLO EW.

HBR 0.96 (2.13) . . ,
« tt/ Is similar to ttH.
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NLO EW:
TOP QUARK PAIR+H/Z/\N

S. Frixione,V. Hirschi, D. Pagani, HSS, M. Zaro (2014,2015)

ttH production at the 13 TeV LHC 1L tiZ production at the 13 TeV LHC
boosted cuts: p{1), p(f), pr(H) > 200 GeV 2

LOQCD ---

LOQCD ---
LOWNLOQCD —— [ LOWNLOQCD ——
I ) LOWNLO QCDIEW —
LOWNLOGCDVEW,noy  + o

LOSNLO QCDvEW —
LOSNLO QCD+EW, noy

L lllll!l
1 lllllll

o per bin [pb]

o per bin [pb]

— —
o .
= -
o e
- e
o -
- -
o -

MadGraphS aMCENLO

MadGraph® aMCENLO

M N M 1 M
ratio over LO QCD; scale unc.

* o
-

—L—L—L—bo

el i L7 ST [UR A I S

llllll! LA llll' ll]llllll LI} llll.

o o

o NS
llllE
I %

¢ e s o
S o sy ¢ ¢ o

>

1 1 1 1 " M N 1 M
ratio over LO QCD; PEl)F unc. ratio over LO QCD; PDF unc.

b b
MR NWEROD

— b b b b — b b

. relative contributions T

NLOGCD — LOSNLO EW, noy
LOWNLO EW —

relative contributions NOQCD — LOWNLOEW,noy +
LOsNLOEW —

oo
N s o

o

=
no
|
o
N

pr(H) [GeV] , Pr(2) [GeV]

TH RETREAT HUA-SHENG SHAO

Monday, November 2, 15



BSM@NLO:
COLOR-SCALAR PAIR

C. Degrande B. Fuks,V. Hirschi, J. Proudom, HSS (2014)

’ 1 M- iz
L3 @D”Ua = @ 7 oM XX + [Ust(gLPL : gnPR)XD

Production

. * Stop-pair search

(m) .m_’) = (500, 50) GeV, LO
(m,;m ) = (500, 200) GeV,LO
“© - (mm ) = (1000, 50) GeV,LO
— (m,m )= (500,50) GeV,NLO o N Lo QCD + Ps
(m, m ) = (500,200) GeV,NLO
(m,,m ) = (1000, 50) GeV,NLO

° New UV and R2
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structure
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BSM@NLO:
COLOR-SCALAR PAIR

C. Degrande B. Fuks,V. Hirschi, J. Proudom, HSS (2014)

I G sl k
s ~GDuonD s e osGu@ + T [oudlifPu+ ifPr)a+he] >
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Production
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BSM&@NLO:
GLUINO-PAIR

C. Degrande B. Fuks,V. Hirschi, J. Proudom, HSS (2015)

— LO+Pythia 8

—~omuns ||+ SUSY QCD

--fLO
--fNLO

— + NLO + PS

do [pb per bin|

« Majorana

- (m,m )= (1000,50) GeV

* On-shell
subtraction (in
future)

aMC@NLO

S5 a

- -

MadGraphs

N T * How far we can

400 600 800 10(;0 - 1200 : 14
p.(,) [GeV] g0 :
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HADRON PHYSICS:
J/PSI-PAIR

J. Lansberg, HSS (2013,2014,2015)
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* Big QCD corrections in Single-Parton Scattering (SPS).
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HADRON PHYSICS:
J/PSI-PAIR

J. Lansberg, HSS (2013,2014,2015)
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* Big QCD corrections In Single—Partbn Scattering (SPS).
- Substantial Double-Parton Scattering (DPS).
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HADRON PHYSICS:
J/PSI-PAIR

J. Lansberg, HSS (2013,2014,2015)

Oeff — 8.2 & 2‘9|0¢ fit ::Z‘O‘SPS theory+CMS data mb

30 "CMS (Uy+d'y, Lansberg-5hao)
: AFS (4 jets - no errors)

25 ¢ UA2 (4 jets - lower limit)
: CDF (4 jets)

20 L ol sy | _DPS 1 0g/40 g/

T ATLAS (W + 2 jets) I UJ/¢J/¢ - ) O
15 | CMS (W + 2 jets) A 1 3 eft
; DO (Jw+J/y) ]
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