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Standard Model Production Cross Section Measurements
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My Keywords New For Me

= Feynman (loooop) integrals =) Event generator
= Family/ Topology = Simulation

= |[BP & ODE = Match & Merging
= MPL/GPL = Analysis

=) Canonical basis = Rivert-*

=) FIRE/Kira = Contur
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- Enhance EWC by Yukawa cowgling
. e.g. H+2jets at LHC, EWC ~ _ ¢ i ~5% Jﬁ
ms2 M3, o
- Enhance EWC by electromagnetic logarithms—" ™ » ¢ e NLO
* |nitial-state radiation at electron-positron colli ion, EWC ~ alog —% ~ 3% |  Want to see what
. - . | M2 ., ™ @
* Final-state radiation for exclusive muon, EWC alog m—i ~ 2% | observables are sensitive
- Enhance EWC by EW Sudakov logarithms——-—————” to lepton mass
- EW Sudakov logarithms come from exchange of virtual weak bosons e Need to provide 1
Leading Log  Next-to-Leading Log restriction file to model
o Q? 3 Q? . \
~ —cpf —— log? | 2% loop_gcd_ged-sm
CLL 52 Oog M‘%V CNLL 72 08 M‘%V P-4 q
e.0.
Q — 1 TeV —CLI, X 26% —+ CNLI, X 16%

MCNET BEIJING HUA-SHENG SHAO




» Massless lepton

Run Collider Banner| Cross section (pb) |Events| Dat
PP
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My first Pythia & Rivet

o1 Dilepton invariant mass spectrum
2021-06-28 06:45 top transverse momentum
— — | | | | | | | | | | | |
3.24*10A 1 V4 % = | | | |
3.12*10A 1 X )
3.00%10A 1 XX -~ 102 ]
2.88*10A 1 XX a = =
2.76%10A 1 XX Q. — 7
2.64*10A 1 XX — ~ m
2.52%10A 1 8 XX 8 AN B 7
2.40%10A 1 X 2XX 2 2 X2 XXXX2X 2 = - N
2.28%10A 1 X33XXX X33X3XX XXXXXX X 3 ;
2.16*10/ 1 XXXXXX XXXXXXX XXXXXX X r 107 = | —
2.04%10A 1 XXXXXX XXXXXXX XXXXXX X 7 o — -
1.92*10A 1 XXXXXX XXXXXXX XXXXXX X X = | , B
1.80*%10A 1 X XXX XXXXXXX XXXXXX 2X 2 X X - : I B
1.68*10A 1 3 X XO00000KXXXXXX XXXXXX XX X X 3 X B ' |
1.56%10A 1 XSXSXXXXXXXXXXXXXXX XXXXXX XX X X X X
1.44%10A 1 XXXXXXKKOXXXXXXXZXXXXXX XX X X 7 X X 11— L
1.32*10A 1 XXXXOXOOOOKKKKXXXXXXX XX X8X X8X8 X — -
1.20%101 1 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX X 2 X - —t— Rivet [LMODE=EL] .
1.08*10A 1 3XXOOOXKKKIOOXKKIIOOKKKKXXXXK XXXXXXXX X — ) -
0.96*%10A 1 XXXXXXXXOOOOOOKKKKKKXXXXXXXX XXXXXXXX XXX X5 - — T Rivet [LMODE:MU] —
0.84*%10A 1 XXOOOOOOOOXXXXXXXXXXZXXXXXXXX XXX XX7 7 S T | =
0.72%10/ 1 XXXXXOOOKKKXOOKKKKOOKKKXXXXXKKXXXXXEXXX XXX 8X 14 E N I O A B R A B IR =
0.60*10A 1 XXXXXXXKXOOOOOXKKKKKKKIOOOOOXKKKKKXXXXXK2XXXX XXX2 22 2 2 4 = —=
0.48%10A 1 3 XXXXXXXXOOXXXXXOOOXKKKXOOXKKKKOOOKKKKXXXXKKXXXX XXXX 3 XX X X 1.3 = —=
0.36%10A 1 X XXXXXXXOOOXXXXOOXKKKXOOXKKKIOOXKKKXXXXXXXXXXXSXXXX 5X XX 55X X 1.2 E- —
0.24%10A 1 X 7ZXXXXXXXXXXOOOOXXXXXXKKKOOOOXKKKKKXKXXXXXXXXXXXXXXXZXXZXXZXXX X 77 7 o 1.1 - | | —
0.12%10A 1 X8XXXXXXXXXXXXXOOXXXXXXXKKIXOOXKKXXKKKKKXKKKKKKXXXXXXXXXX XS XXX = 1 E B } =
2 09 E | | | =
Contents 0 8 = 1 =
*10A 1  000111211222233122222221322322112101121111102110010000000000000000000000000 027 = =
*10A 0 412065158522302732232534248039275287332436370015629837865234255233515122120 6 E =
*10A-1  00000000000000000000000000000000000000000000000000000000000000V0000AD 8- 5 E — I =
*10A-2  000000000000000000000000000000000000000000000000000000000000000000000000000 ‘

N
o

80 90 100

* Try Rivet analysis with MG§ event data
* Try to compare "Wijets13TeV_1ok.hepmc.gz™ with predictions by MG5
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Beyond NLO



Models

Beyond the Standard Model physics - From Lagrangians to events
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Matrix elements

4 Hard process
% Depends on the physics
| model (SM, BSM,...)

o Pertu rbative QCD

4 Parton showering
°1° Universal (QCD)

4 Hadronisation
t' < Model-based, universal
4 Underlying event

* Model-based, non-universal

4 Detector simulation

Benjamin Fuks - 28.06.2021 - 5
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o “ DNNLO” not
available

« No general loop integral
routine

e No one-rule-all IR
subtraction method

« Always done case by
case
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Good luck to us all






