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LHC Higgs Cross Section Working Group — how it began
» initiated by Giampiero Passarino in 2009
» complicated negotiations with LHC collaborations ... politics
» Inauguration Workshop in Freiburg, April 2010
» regular workshops:
CERN-+Bari (2010), BNL+LAL (2011), CERN+CERN (2012), ...
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LHC Higgs Cross Section Working Group — how it began

» initiated by Giampiero Passarino in 2009

» complicated negotiations with LHC collaborations ... politics

» Inauguration Workshop in Freiburg, April 2010

» regular workshops:

CERN+Bari (2010), BNL+LAL (2011), CERN+CERN (2012), ...

Initial structure of the group:

» 4 overall contacts

» 10 subgroups on production modes and common issues

> 6 “orthogonal” subgroups on decay channels (since 2011)

» ex-officio contact people
ATLAS . cow |
Higgs conveners Bill Murray (RAL) Sandra Kortner (MP1) Andrey Korytov (Florida) Vivek Sharma (UCSD)
MC Generator conveners

Claire Gwenlan (Oxford) Pster Loch (Arizona) Fabio Cossutti (Trieste)

Fablan StcKil (CERN)
SM XS Task Force convener Jon Butterworth fUCLJ Roberto Chierici (L}nn)
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The mission ...

Processes at hadron colliders (pp/pp):

Tasks:
» precise predictions in the SM and beyond for common input
» combination of production channels and decays
» uncertainty estimates
> appropriate (pseudo-)observables
> simulation tools

= Working Group planned following the role model of LEP WGs

Phy
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LHC XS WG — how it worked (in the beginning)
> weekly virtual meetings among the overall contacts

Physikalisches Institut__;
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LHC XS WG — how it worked (in the beginning)
> weekly virtual meetings among the overall contacts

» continuous work by many participants

... planned like this
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» ~ 2 plenary workshops per year

» VYellow Reports:
YR1 (2011, 161p.) — YR2 (2012, 287p.) — YR3 (2013, 404p.) — YR4 (2017, 869p.) — 77
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LHC XS WG — artist’s painting from one of the workshops

e Tt
-

Physikalisches Instiut
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Back to the role model ...
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The “LEP spirit” of the WG

Common approach is paramount:
» Subgroups lead by conveners to
> identify most important physics issues
» coordinate common effort to make progress
> organize meetings to discuss progress and further directions
» Task forces within subgroups might concentrate on important topics
leading to publications
» Common coherent contributions of subgroups to WG reports (YRs)
» Active collaborations between theorists and experimentalists:

exp. observables, issues, needs
TH EXP

th. predictions, error estimates, constraints
» New scientific contacts and collaborations emerge (also TH+EXP)

Physikalisches Institut__;
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Common approach is paramount:
» Subgroups lead by conveners to

> identify most important physics issues
» coordinate common effort to make progress
> organize meetings to discuss progress and further directions

» Task forces within subgroups might concentrate on important topics
leading to publications

» Common coherent contributions of subgroups to WG reports (YRs)

» Active collaborations between theorists and experimentalists:

exp. observables, issues, needs

TH EXP
th. predictions, error estimates, constraints
» New scientific contacts and collaborations emerge (also TH+EXP)

How it is NOT meant:
» Individuals or gangs work in isolation,
» on topics unrelated to the main theme of the subgroup,
» self-invite them to give talks at meetings,
» and abuse WG reports to propagate their work.
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Potential issues and challenges:  (more about real life)

>

>

different views on different methods, approaches, results
— actually natural4-productive

common progress versus personal interests

— conveners/coordinators should enusure balance

WG groups as “Yellow Reports” or journal publications?
— controversal views ...

LHC community > LEP community

< organisation more difficult

LHC physics often more complex than LEP physics
(PDFs, complicated reconstructions, hadronic junk, etc.)
— WG structure more complex
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Showcase examples from theory in the LHC HXS WG:

State-of-the-art predictions with error estimates on ...
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Parametric + theoretical uncertainty:
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120 3% 6% 12% 10% 5% 5% 5%
150 4% 3% 10% 8% 2% 1% 1%
200 5% 3% 10% 8% 2% <0.1% <0.1%
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Showcase examples from theory in the LHC HXS WG:

State-of-the-art predictions with error estimates on ...

» branching ratios R R I
> total XS =0 M(H)= 125 GeV

NLOEW)

T
LHC HIGGS XS WG 2016

pp ML O
LHC Higgs XS WG '16

o(pp — H+X) [p
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1072;\\\\‘HH‘\H\‘HH‘\\H‘HH‘HH‘H\\‘HHE
Rough numbers: 6 R Y
My = 125 GeV Uncertainties NLO/NNLO/NNNLO
Vs =14 TeV theory PDF4LHC QCD EW
geF 6% 3% >100% 5% )
VBF 1% 2% 5% 5% QP
WH 1% 2% 20% 7%
ZH 4% 2% 35% 5%
ttH 9% 4% 20% 1-2%
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Showcase examples from theory in the LHC HXS WG:

State-of-the-art predictions with error estimates on ...

» branching ratios w : :
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» scale uncertainty ~ 1-2%
> (N)NLO QCD and NLO EW corrections ~ 5—20%
> and s-channel contributions ~ 1.5%

Physikalisches Instiut
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Showcase examples from theory in the LHC HXS WG:

State-of-the-art predictions with error estimates on ...
» branching ratios
> total XS
» differential XS

Many more results on ...

» PDF interplay

» proposals for pseudo-observables

» predictions within effective field theories
» predictions within SM extensions
>
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A concrete future challenge:
consistent predictions within SM extensions

>
4

common model parametrizations

common input and input schemes

common renormalization schemes

< if not, model constraints & fits will not better than to ~ 10%
common treatment across all process classes in Higgs physics
potential models:

» Higgs singlet extension

» THDM (various types)

> models with Higgs triplets (e.g. Georgi-Machacek)
» models with dark sectors

= Close collaborations of several groups necessary!
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Conclusions  (somewhat personal)

The LHC H(XS) WG ...
» very successful in the past
» continuous restructurings adapted to new developments
(physics of growing complexity, connections to neighbouring WG—fields, ...)
» organisational challenges

(e.g. moving beyond the SM with an army + retinue)

» WG as important as ever
= Show must go on!
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very successful in the past

continuous restructurings adapted to new developments
(physics of growing complexity, connections to neighbouring WG—fields, ...)

organisational challenges
(e.g. moving beyond the SM with an army + retinue)

WG as important as ever

= Show must go on!

Take long walks in the woods
for wise decisions?
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