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PHD STUDENTS @ CP3

loannis Tsinikos

Benoit Hespel

ttV, ttVV

e

] single top G e,

Elisa Mariani HH in BSM

Federico Demartin

Mathieu Buchkremer

H properties

top partners

| )i Gauthier Durieux

top BSM

Antony Martini
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POST-DOCS @ CP3

Olivier Mattelaer; "The wave"

MadGraph5 aMC@NLO development
MadSpin, CMS,ALOHA, Matrix Element Methods

Davide Pagani

Electroweak corrections in SM and BSM

Pierre Artoisenet

QCD, Quarkonium, Matrix Element Methods
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Eleni Vryonidou

Cen Zhang

POST-DOCS @ CP3

Loop induced processes in the SM and BSM

Effective field theories at NLO in particular Higgs and top quark

David Lopez-Val

Higgs SM and BSM, 2HDM, MadGolem
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HH production at pp colliders at NLO in QCD
[ My=125 GeV, MSTW2008 NLO pdf (68%cl)

_aMCeNLO

MadGraph5
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POST-DOCS AT CP3 : IN AND OUT

Diogo Buarque Franzosi

CP3-Origins

CP3-UCLouvain (Odense)

Heavy Higgs production in 2HDM, Complex mass scheme implementation in MG5 aMC

Mihailo Backovic

CP3-UCLouvain VWelszmann

Dark Matter Phenomenology in MadDM, direct, indirect, collider production
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THE BRUXELLES TEAM AT VUB

Bettina Oex| Kentarou Mawatari Karen de Causmaecker
> e -

* MadGolem

* AsperGe

* GMSB Pheno

* Spin 3/2 and Gravitino Phenomenology
e |LC

e Higgs EFT and Characterisation
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THE ILLINOIS CONNECTION

" Tim Stelzer
1 MadGraph since 1992

Nelil Christiensen

BSM, Galileo, FeynRules, CalcHEP
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THE DESY CONNECTION

Stefan Prestel Andrew Papanastasiou

Pythia8, CKKW-L,

; Single-top and unstable
UNLOPS, Merging

particle treatment in

interfaces,FxFx, 4F vs 5F NLO+PS
more....
Sirnon Platzer Alexis Kalogeropoulos
HERWIG | Large scale event
MatchBox interface production, systematic

uncertainties,...

MCNet - Annual Meeting 2014 - CERN

Monday 31 March 2014




THE DURHAM CONNECTION

Claude Duhr Celine Degrande Dorival G. Netto The wave
e FeynRules * FeynRules NLO  * MadGolem * MG5_aMC
* NNLO * EFT * MEM

e Consultant
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THE FAR EAST CONNECTIONS

Sariska Palace, Taiwan,
MC@NLO school 201 | 2nd Taipei MG school, 201 3
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Mandal, Mathew, Ravindram,... Johan Alwall, Kaoru Hagiwara, Junichi

* NLO in SM and BSM * roots and blue sky
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THE CERN CONNECTION

Bemamm Fuks Rikkert Frederix Stefano Frixione

MAS, FR, SUSY,PHENO  NLO,NLO+PS, FxFx  NLO, aMC@NLO, FxFx

Simon de Visscher MIEIM lizein Mien

CMS, Pythia and Pythia8 merging Support + Inspiration + ....
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OTHER ACTIVITIES
SUPPORTED BY LOUVAIN

e MadAn a|>/5i5 5 [Conte et al. ] Fully-fledged analysis station
o Feyn Rules [Alloul et al. Web site hosting

e DF| PHES [de Favereau et al. ] Detector simulation package
PY |\/| ad\/\/ei ght [Artoisenet et al. ] Matrix element reweighting
e MadGPU)'s [Hagiwara et al.] MadGraph on GPU's

MCNet - Annual Meeting 2014 - CERN

Monday 31 March 2014



MADGRAPHS_AMC@NLO
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MADGRAPHS5_AMC@NLO

Tim Stelzer Olivier Mattelaer Paolo Torrielli Marco Zaro Valentin Hirschi

LA

Hua-Sheng Shao

Rikkert Frederix

Stefano Frixione
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AUTOMATIC MC’S AT NLO

Suppose now Yyou are Interested In multi-lepton backgrounds to SUSY. You might
want to check:

./bin/mg5 aMC
FERciehiciacidemoR D > L t~ Wt W—" [QCD]
> Qe ehE EE

T T 17T I LI I LI I T T 1T I T T TT I LU LI T T TT T T
HIW W production at 13 TeV LHC+ decays with MadSpin 7
> launch o7 L in poibin |
c prily) NLO+PS —— F prils) NLO+PS
C prily) LO+PS ——- T prils) LO+PS

where heavy states can also

' : ' 1[]'_3 - -
be decayed keeping spin correlations. :
e e i
CTEQ6.6 (N)LO pdf, Pythia 8 T | 0 oy a8
107 & pria)NLOsPS — F | = prils) NLO+PS — 3
- pril) LO+PS ——— T i prilg) LO+PS ———. Eé
L _%l
108 | E - =
- 1 T Eﬁi
1
iE
L1 T, ] Ll | - =

0 50 100 150 200 250 O a0 100 150 200 250
pT[Ge\.-']
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |
* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)

* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)

Process Syntax Cross section (pb)

Vector boson +jets LO 13 TeV NLO 13 TeV

al ppo W pp > vpm 1.375+£0.002 -10° FRER VR 1L7734+0007 105 FRIR L
a2 pp—oWij PP >vpnj 2.045+0.001 - 104 *17% F100 284340010 - 104 FoOR FLEE
a3 pp—sWEjj pp>wpmjj  6.805+0015-10° THER YpTn 77860030 -10° FEod foi
ad pp—Wtjjj pp>wpm jjj 182140002.10° TOL0R FER 2005+ 0008 108 FROR HEE
ak ppoZ Pp>z 4248+ 0005 - 104 FIAE% +20% 5 41040022 100 FLEE F19%
a6 pp—Zj PP>zZ] 7.200+0.005 .10% FIOR AR 974240035 .10 2R TLOE
a7  pp—Zjj PP>2]] 2348+ 0.006 - 10° 1050 TREF 2,665 +0.010 - 10° F2o% HOTE
a8  pp—Zjjj pp>zjjj 63140008107 TOER TUIR  6.996+0.028 .10° Pk HUEE
a9 pp—7j P>aj 1.964+0.001 -10* F500 HITE 521840025 100 FIMGE TR
a.10  pp—7jj p>ajj 7.815+0008 - 10° TIEF FI0F  1004+0004 -100 PR FIEE
a.ll pp—vjij aijjij running

MCNet - Annual Meeting 2014 - CERN

Monday 31 March 2014




255
T
8

AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)

Process Syntax Cross section (ph)

Vector-boson pair +jets LO 13 TeV NLO 13 TeV

bl  pp—WHW~- (4f) pp > wt w- 7.355+0.005 - 100 200 +HO% 1.028 £ 0.003 - 10 F{E% T
b2 pp—=ZZ pPpr>zz 1097 £0.002 - 100 R HLEE 141520005 -100 3% HIAE
b3  pp—ZW* PP >z wpn 27770003 - 10" FREE MR 44870013 100 PR PLTE
bd  pp—yy pp>aa 2510£0.002 -100 TR0 IR 6.593+0.021 -100 FITER TR0
b5  pp—=rZ pp>acz 25230004 -100 FROVRER 36050013 -100 PR PIAR
b6  ppWE PP >awpm 2.954+0.005 -10' PR I 7a24+0026 100 O0E FIOE
b7  ppoWHW-j(4f) pp>wrw- j 286520003100 TIIE% HLO% 3730, 0013 .00 HA% HIL%
b8  pp—ZZj PP>ZZ] 3.662+0.003 - 107 TOF LR 4830+ 0.016 107 IR TR
b9  pp—+ ZWEj PP >z wpnj 1.605+0.005 - 100 +1080 +09% 2,086 +0.007 - 100 T33% T3
b10  pp—avi pp>aaj 1.022+0.001 - 100 IR ALEE 9992+ 0010 -200 FIE FIOR
b11* pp—yZj pp>azij 831040017 100 HAS% +L0% 4 9904 0005 . 100 T3 +00%
b12*  pp—yWEj PP >awpn ] 2546 +0.010 - 100 TPRTE MR 371340015 100 TTIE FO0E
b3  pps WHIWtjj PP > Wt Wt ] 1484+ 0.006 - 1071 FPEIE 420 9951 £ 0,011 -1070 FRE% P
bl4  ppW-Wjj PP > W W j 6.752 £ 0.007 - 1072 FI0% R0 1,003 +0.003 . 1071 TR AR
bis  pp—WIW jj (4f) pp > wt - j 1144+ 0002 - 100 2% A0TE 1396+ 0.005 100 FEER HOTE
b16 pp— ZZjj PP>zzj ] 1344 +0.002 - 10° TIo00 0% 1706 +0.011 .10° F3EE HOEE
bi7T  pp— ZWijj PP >Zwpn j 8.038 +£0.009 -10° FRTE TR 913940031 -10° F3IE TR
b18  pp—vii ppr>aajj 5377+0.020 -10° TR HOER 7501+0.032 100 TR TER
b.19*  pp—vZjj PP>azjj 3.260£0.000 - 100 T A0SR 424230016 - 100 FEIE 04
b.20*  pp—yWEjj PP >awpn j 1.233 £ 0.002 - 100 FPREFA0EE 1448+ 0.005 .10t TRER FOEE
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)

Process Syntax Cross section (pb)
Three vector bosons +jet L0 13 TeV NLO 13 TeV

el ppWHIW W= (4f) pp > wt w- wpm 130740003 -10-1 0% % 2100+ 0.006 - 1070 PR AR
c2  pp—ZWFTW™ (4f) PP >z Wt w- 9.658 +0.065 - 1072 0% UE  1679+0.005 -1071 FEOE F1EE
c3 ppoZIWE pp>zzwpm 2.996 £ 0.016 - 10-2 +1OF TS 5550+ 00020 1072 FEER TISE
cd pp—ZIZIZ pprzzz L085+0.002 -1072 FPI% TR 141740005 - 1072 FITR AR
e5  ppryWHW— (4f) PP >awt 142720011 -1070 FIE% ARO% 258140008 1071 FE 14
c6  ppryyWH pPp>aawpm 2.681+0.007 -10-2 +12% +14% 825140032 -10-2 FIEE 100
7  ppayZWE pp>azvwpm 4.994+0.011 -1072 IR FLER O 1017+0004 -1070 ISR FOE
c8 ppZZ pprazz 2.318+0.004 - 1072 P30 VL% 307720015 1072 FI0 1A
c9  pp=1vZ ppraacz 30770008 -1072 F2I8 TLA% 457140017 -1072 PR AR
cl0  pp—yyy pp>aaa 1.269+0.003 - 1072 HFR HOR z441+o0012 .10 FHLEE IR
c11* ppWHW-WEj (4f) pp > wt w-wpm j  9.167+£0.010-1072 TR0 HL0% 1107+ 0.004 .10 FEEE TLOW
cl12* ppZWIW—j (4f) pp > z wt w- j 8.340+0.010 - 1072 FEEE WO 1,066 £0.003 .10~ FIER F00
c13* pp—ZZW*j pp>zzwpmj  28104£0004-10°2 HELEHLO% 56604 0013 10-2 FEE% +10%
cl14* pp—ZZZj PP>Z2ZZj 482340011 -107%  FIHEE AR 6.341 40,025 -107F TR TLOE
cl5* ppayWIW—j(4f) pp>awtw j 1.182+0.004 - 1071 *FEGE H0SE 1233+ 0,004 -10° FROE TLOE

c16  pp—yyWij pPp>aawpnj 4107+0.015 - 1072 FILEE +08% 5807+ 0.023 .1072 FIEE HOTH
elT ppyZWEj pPp>az wpm j 5.833+0.023 - 1072 F30E 0T 7.764+0.025 -1072 FEIE 08
c18* pp—vZZj pp>azzj 9.995+0.013 -107% FI2EE AR 137140005 - 1072 FRER TR
c19*  pp—yyZj pPp>aazj 1.372+0.003 - 10-2 HOWE HLO% 2051 +£0.011 -10-2 F2O% FLO%
c20*  pp—yyyi pp>aaaj 1.031+0.006 -10-2 +138% T05F  2020+o0.008 1072 PR YA
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3
* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)

AUTOMATIC NLO IN SM (2014)

Cross section (ph)

Four vector bosons LO 13 TeV NLO 13 TeV
c21* ppsWHW-WHW= (4f) pp > wtw- wtw- 572140014 -107% F5T0 4050 9950 +0.035 .10-¢ TLO TR
c22* ppWHW-WEZ (4f) pp>wtw-wpnz 6391+£0076.10-% +p{% H10% 1188 +0.004 - 10-% FHOR LT
c23* pp—aWHW-WEy (4f) pp>wtw wpma R£115+0.064 .1074 fg;i% frf:r';% 1.546 +0.005 - 1073 t;’_ﬁ ﬂ?%
c24* pp—sWHW-ZZ (4f) PP>wtu-zz 4320 +£0.013 -10-* TR FIE 7207 +0.020 (1070 FTIR 40
c25*  pp—WHW—Zy (4f) pp>wtu-za 8.403 £0.016 -10~* T30 FI% 1483+ 0.004 -107F FIER IO
c.26* pp—+WTW y (4f) PPp>wtw-aa 5.198 +£0.012 - 10~ % tg'ﬁ!% fﬂ;g 9.381 +0.032 - 10~* tgﬂ% tH%
c2T ppWEZZZ PP>WpnZEZEZ 5.862 +0.010 - 10" ti:-ﬁé ff:g% 1.240 + 0.004 - 10~1 tgiﬁ ﬂ%
c28* pp—WEZZy Pp>wpmzza 1.148 £ 0.003 - 10~ T3 A2 9945 £ 0,008 1070 FIO0W LA
c.29* pp—WEZyy PP>Wwpmzaa 1.054 +0.004 -10-* 178 0% 3033+ 0010 -10-¢ FOOE LA
c.30*  pp— Wiyypy pp>vwpnaaa 3.600+0.013 -10-5 F0% +3O% 1,246 +0.005 - 10-4 3R A0S0
c3l* pprZZZ7 PP>*ZZZE 1.989 4+ 0.002 - 10—* tg'jﬂ::é{'; ff;’ﬁg 2.620 +0.008 - 10—° fgg% f?'_ﬁ
c32* pp—ZZZvy ppr>zzza 3.945 £0.007 - 1075 T0% F1ER 5224 40,016 -1077 FLIR A
c.33* pp—ZZyy pp>zzaa 5.513+£0.017 -107° H00% +1°% 7518 +0.032 -107% 5 R A0
c.34* pp—= Zyyy pp*zaaa 4.790 £ 0.012 -10~* tggl,% ff;';?g 7.103 £0.026 - 10~° fi‘_%‘iﬁ ﬂi%
.35 pp—yrry ppraaaa 1.594 +£0.004 -10~° +ITH IR 338040012 .107% TLTE AR
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)

AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |
* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)

Process Syntax Cross section (pb)
Heavy quarks and jets LO 13 TeV NLO 13 TeV

dl pp—jj pp >3 i 1.162 + 0,001 - 108 ﬁﬁiﬁ oy 1.580 +0.007 - 10° jg;gg tg-_;‘;'é;
d2  pp—jjj PP >3] 8.940+0.021 -100 TR TR T791+0037 100 PR Flad
d3 pp—bb pp>b b~ 3.743+0.004 -10° FTROF TIE% 64380028 .10% P35 TR
d4*  pp—bbj pp>b b~ 1.050 £0.002 - 10° Fo0LE TLEE 1327+ 0007 -10° PSR FIEE
- - - TR 461 8% +2.1% F  4B.2% 42.0%
d.5* pp—sbbjj pp>bb~ijj 1.852 +0.006 - 107 50 Y% 247140012107 FRE IS

—1 H61.7% +2.09% —1 420.9% 4+2.09%

d6  pp—sbbbb pp>bbebb~  5060£0007-1070 LI 873640034 1070 TR TR
T 4309 4+1.8% F  4+08% +1.8%
d.7  pp—ti PP >t te 458440003 -102 TEUE 0% 674140023 -102 FFR AR
d8  pp—tij PP >t te 3.135+0.002 -10° 3500 +32% 4106+ 0.015 -10% FHUE IR
d9 pp—tijj pPP>tte~j i 1.361 £ 0.001 -10* FELEE TRE% 1705 £ 0.006 - 102 P, TIoE

i -3 463I.8% 454% -3 J43I0.8% J4+5.5%

d.10  pp—titt PP>t ittt  4505£0005.107% FEER IR 9201+£0028 .107F F3EE TREE
d.11 pp—+tibb PP>tt~bb~ 61190004100 FERIEARIE 1452+ 0.005 100 FITEE FIEE
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)

MCNet - Annual Meeting 2014 - CERN

Monday 31 March 2014




255
T
8

AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3

* Improved functionalities (OpenlLoops method, automatic uncertainties, Pythia8 interface, speed-up)
* Running/validating now a WIDE range of SM processes up to 4 final states (150 here...)

Process Syntax Cross section (pb)
Heavy quarks+vector bosons LO 13 TeV NLO 13 TeV
el  pp—W*Ebh pp>wpmb b~ 3.074+0.002 -107 TR IR 816240034 -107 FEEE FIEE
2 +33.5% +1.0% 3 +109% +1.0%
e2  pp—+Zbb PP>zbb~ 6.993 +0.003 - 107 +535% +10% 1935+ 0.004 - 108 T]29% +1O%
e3  pp—+ybb pp>abb~ 1.731 £0.001 -10% 8% F26% 4171 +0015 -10% THTE FIOE
ed*  pp—WEHhj PP >wpmbb~j 1.861+0003 107 F25% H0TE 3057 +0.013 -10° HITOR HATE
e5* pp— Zbbj pp>zbb~j  1604+0001-107 *32eR TR 2.805+0.000 .10 TR HIGE
e6* pp—ybbj pp>abb~j 781240017 - 107 F5% HLER 123340004 -10% FIOOR FLOE
e7  ppatiWE pp>tt~ wpm 37770003 - 1071 FEOE AT 5662+0021 1070 FipA% AL
ry —1 +30.5% +1.8% -1 +9.7% +1.9%
e8  pp—tiZ PP>tt~z 5.273+0.004 -10°1 FISE A% 7598 £0.026 -1070 T FAER
ed  pp—tiy PP>tt~a 120440001 -10° FEEE LR 174440005 107 FHSE HOE
ed0* pp—stHWEj PP>tt~wpmj 2352+0002 1070 TRE TIAE 3404+0011 1070 TR 2R
® oy 453 - —1  46.2% 4+2.7% -1 +7.0% +25%
ell* pp—tiZj PP>Tt~zj 3.953 +0.004 - 1071 FEAE TR0 507440016 -1070 FIPE IEE
. Ercd : —1  +45.4% +2.3% 0 +7.5% +2.2%
el2* pp—tivj pPpP>tteaj B.726 £0.010 - 10-1 1A% +2.3% g 135 4+ 0.004 - 100 FTSR 22
. FIW-W - —3  +309% +2.1% -3 +109% +2.1%
eld* pp—EW - W* (4f)  pp >t~ wtw- 667540006107 IR IR 0,004 4 0.026 -107F FIEE FHE
® y —3 26.6% +2. -3 10.6% +2.3
eld” pp—tHHWEZ PP>tt~wpmz 2404140002 .107% FHEE 250 352540010 -1073 TIOER +29%
el5* pp—tHWEy PP>tt~wpma 27TI8+0003-107° TR TS 3027+0013 107 FROE FIE0
el6* pp—ttZZ PPr>tt~zz 1.349 £0.014 - 107 AR LT 1840 £ 0,007 - 107F FEEE FLTE
elT* pp—tiZy pPp>tt~za 2.548 £0.003 -10~% I TR 3656 £0.012 -107F IR HLEE
el8* pp—tiyy pp>tt~aa 3.272+0.006 -10-3 FREE +19% 440240015 -10-% FIEE LA
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AUTOMATIC NLO IN SM (2014)

*~|5 NLO publications since 201 |

* Public release of MadGraph5_aMC@NLO 16 Dec 201 3
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Process Syntax Cross section (ph)
Single-top LO 13 TeV NLO 13 TeV
1 pp—tj (tchamnel) pp > tt j 88 wt u- 1520 +0001 -10% i H0eR 1.563+0.005 .10 HigE FoeE
f2 pp—tyj (t-channel) pp > tt a j $8 wt w- 9.956 £0.014 -10-1 LR TR 1017 £0.003 - 100 TIEE FOEE
3 pp—tZj (t-channel) pp > tt z j $8 w+ w- 6.967+0.007 -1071 TEEE A0 6.993+0.021 -107" 1R 0%
f4 pp—thj (t-channel) pp > tt bb j $% wt w- 1.003+£0.000 - 10 T1358 T08% 1319+ 0003 -10° F2ER LR
f5* pp—sthjy (t-channel) p p > tt bb j a $% wt w- 6.203+0.006 - 10-1 FIRER YO0 861240025 1070 FREE FOOR
f6* pp—thjZ (tchannel) p p > tt bb j z $% w+ w- 3.93440.002 - 1071 FITEHLOR 5657 +0.014 -1070 FTEE OO
7 pp—th(schannel) pp>wt>tbw, pp>w>teb 7.489040.007 -10° AR IR 1.001+0004 100 HHER T
f8° pp—+tby (schannel) pp>wt>tboa pp>w->tvba 149020001 -1072 FLEE A 105240007 -1072 HEE LB
£9* pp—+thbZ (schannel) pp>wt>tbvz.pp>w->t~bz LOT2£0001-1072 +13%420% 35394 0005 1072 +39% +19%
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Process Syfta.x Cross section (pb)
Single Higgs production LO 13 TeV NLO 13 TeV
1 +202% +1.1%
g1  pp—H (HEFT) pp>h 3.261+£0010 -10' +30-2% +11%
g2  pp— Hj (HEFT) pp>hj 1.422 £ 0.006 - 10 TR0 0
.. - +20.7% +1.3%
g3  pp—Hjj (HEFT) pp>hijj 5.124£0.020 -10° T 00 F g
g4  pp—Hjj (VBF) pp>hijj$sutwz 1.900 + 0.006 - 10° FO5% +2.0%
C .. B 1 420% +1.5%
g5  pp—Hjjj (VBF) PP>hjjj8swrwz 3.085£0.010 -107°  Tooe Tl
g6 pps HWE pp>hwpm 1.419+0.005 -10° T30 H14%
+ - - -1 +3.6% +1.2%
g7 pp—HW=Ej pp > hwm j 4,842 £ 0,017 - 10 T3 0%
. + - . -1 +5.0% +09%
g8 pp—HW= 34 pp>hwpm jj 1.574 £ 0.014 - 10 Tesm _06%
-1 +2.0% +1.9%
g9 pp—oHZ pp>hz 76740027 - 1070 FROR TLE
. . —1  +3.5% +1.1%
el0 pp—HZj pp>hzj 2,667 +0.010 - 10~1  F3E% T
. .. .. -2 +4.8% +0.7%
g11* pp—+HZjj pPP>hzjj 8.753+0.037 -107° Toox Toen
- - _ -3 +2.5% +2.0%
e.12* pp— HWHW-(4f) Pp>hwtw 1.065 +0.003 - 1072 +H5% T30%
™ -3 +27% +1LT%
g.13* pp— HWy pp>huwpma 3.309£0011 -10-3 F27% +L7%
gl14* pp HZIWE FPP>h =z wpn 5.202 +0.015 - 1073 ti?& t:i%
g15" pp—HZZ pp>hzz 2.538+ 0,007 - 1073 1% +2.0%
g16  pp— Hitt pp>htt~ 4.608 £0.016 - 101 F5E% HOF
. - — 2.9 1.5%
e17T  pp— Htj pp>httj 6.328 £ 0022 -10-2 P33 TSR
—1  +2B.1% +1.5% 1  47.3% +1.6%
e18  pp— HBb pp>hbb~ 4983£0002 -1071 TR TSR 6.085£0.026 -1071 IR AR
. . —1 +3.5% +2.5%
£19  pp—s Hifj Pp>htte j 32440025 -1071 3% 250
£.20*  pp—s Hbbj Pp>hbb~j
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Process Syntax Cross section (ph)

sSingle Higes production LO 13 TeV NLO 13 TeV

h.l pp— HH (Loop improved) pp>h b L772£0006 - 102 1250 4200 2763+ 0.008 - 10-2 1% 0
h2 pp— HHjj (VBF) PP>hhjjs$wwv-2z 6503+£0010-107% +73% 423 g0+ 0026 -107¢ FOEE +24%
h3 pp— HHW? pp>hhwpm 4.303 £0.005 - 10~¢ T93R T2OE 5002+0014 - 107¢ H5E TR0
h4 pp—HHZ pp>hhz 2,701 £0.007 - 10-¢ *05% #29% 3,130 +0.008 - 10-¢ +-5% +2.00
h5 pp— HHtt Pp>hht te 6.756 +0.007 - 107* 3028 +15%  7.301+0.024 -107¢ FLIE 2R
h6 pp— HHtj pPp>hhttj 1.844 £0.008 - 1075 0% 18R 244440009 - 1073 FI3E F2ER
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Process Cross section (ph)
Top quarks +bosons LO 1 TeV NLO 1 TeV

v
b
:

il ete = tH
ji2 eteT —=ttHj
i3 ete-—=tHjj
jd  eTeT =ty

1]
|

2.018+0.003 -10~% *30%  1.011+0.006 - 10~ +04%
25330003 -107* *22%  2658+0.000 107 OO%

. - 19.3% — 4.0%
jj 2663 +0.004 -10-5 tu_ga{. 3978+ 0017 -10—3 t

1270+ 0.002 -1072 *00% 1335+ 0004 -1072 5%
2355+0002 -107% *23%  a2617+0.010 107 1O

j 3 3103+0005-10-% *I195% 400240021 -10-¢ 54%

B 0% - y
1642+0.006 - 107 *20%  4040+0.014 .107% +06%

6.059+0.006 -10~* *2IF  6.040+0.028 -1070 TIEE
6.351 + 0,028 - 10-5 +124% g 4304 0051 - 10-5 +58%

s eteT —ttyj
jib  etem —tyjij
7 ete T —=HZ
i  efeT—=tZj

ot
¢
M MNP P PR
By

1e]

[
WMWYy Y
o o o o e o e e e et

ot

¢

9  ete- = HZji t~ 2z j j laan +5E%
P10 eteT — Wty e tewpm j j  2400+0.004 -1077 FIEEE 3.723+0.012-1077 A%

B EEEENEEEEEEEEEE
i
[

i1l efe” —tHZ e- > t t~ b z 3.600 £0.006 - 107 TO0F 3570+0.013 107 OB
i12 etem —tiyZ - >t t~az 221240003 -10-¢ *00%  2.364+£0.006 - 10— +09%
i13 ete” —tiyH e- >t t~ah 9.756 + 0.016 - 10-3 *00% 0423+ 0.032-10° 0%
il etem —ttyy e->tt~aa 3.650£0.008 -107% TD0F 3833400131070 04D
ils etes —HZZ e- >t tezz 3788+ 0.004 - 1073 FO0% 40070013 - 1073 +05E
il6 ete” —HHH e- >t t~hh 1358 £0.001 - 1075 *90%  1206+0.003 - 1075 +09%
i1 etem —tWHW - 8- > T Tt~ W+ u- 1.372+0.003 -107% FPOR  1540+£0.006 - 107 T2
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Process Syntax Cross section (pb)

Heavy quarks and jets LO 1 TeV NLO 1 TeV

il ete”—jj e+ e- > i j 6.223+£0.005 - 107" *00% §.380+0.013 1070 IR
12 eTem —jij a+ a- > j jj 3401 +£0.002 - 1070 380 3166+0019 .10 T3
. _ s s = — 20.0% - 0.0%
i3 ete”— i et e->33iij 1047 +£0.001 - 10— +2E0 1.000+0.006 - 10— TIO2
4 eTe” — jijii e+e->3jiji 2201 £0.021 -1077 *34% 2851 +0.041 -1072 F5IE
s ete —tt gt 8- > © t~ 1.662+£0.002 -1071 *00%  1745£0.006 -1070 TOAE
i6  ete—tij g+ 8- > t t~ j 4.813+0.005 -10-2 3% 5276+0.022 -10-2 1%
LT eTe” —ttjj e+ e- >t t~j j B.614+£0.000 -1073 +124% 1004+ 0005 .10 F30%
i8  efe”—thjjj e+e->tt~jjj LO44£0002-107° TSR 1546+0010 -107F FINES
19 ete” —titt e+ 8- > T T~ T Tt~ 645600161077 T30 1.221+£0005 1078 FIIIE
110 eTe” — titt] e+ e- >t te~ t te~ j 271040005 -107% 2% 5338 +0.027 1078 £330
i1l ete” —bb a+ e- > b b~ 0.198 +£0.004 - 1072 0% 0.282+0031 -1072 0%
12 ete” — bbj g+ a- > b b~ j 5020+ 0003 - 1072 T30 48260026 1077 125
.13 ete” — bbjj e+ a- > b b~ j j 1.621 £0.001 -107% *2-0%  1817+0.009 - 1072 0%
i.14 E"'E_—rﬂ:rj_fj e+ e->bb~jjj  364140000-107F FEU0 4036+0.088 1073 TLOR
i.15 ete” — bbbb e+ e > b b~ b b~ 16440003 -107% 2% 3601+0017 1070 TSR
. - 1T - — 31.3% - 17.9%
1L16  eTe™ — bbbbj e+ e- > b b~ b b~ j T7.660+0.022-10-5 FA0 15370011 -10-* FITER
.17 ete” — tibb e+ e > t t~ b b~ 18190003 -107% *125% 29230011107 3IE
.18  ete” — tthbj e+ - > T T~ b b~ j 40450011 -107% *H5%  T040+0052 107 FIITR
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SO many physics studies possible
now at the NLO+PS levell

Adopt an NLO process!
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