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50 pb * 3000 fb* =150 M Higgs produced per experiment

New schedule for Long Shutdowns and
Accelerator perspective for luminosity
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* “Ultimate luminosity” is a design specification - effective integrated luminosity
is not limited by instantaneous luminosity - potentially 30% more fb!/year

* From talk by Didier Contardo (CMS) at EPS 2015
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Precision on couplings

CMS Projection
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= Without changes from Run 1,

theory uncertainties + PDFs = [ndeed, Run 1 was made possible
dominate. .. by a huge improvement in theory

= When CMS first proposed scenario uncertainties that had taken many
|
2, scaling theoretical errors by %2 years:
was not so well accepted
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= Theory and simulation "Next-to...” revolution:

Theory and simulation "Next-to...” revolution:
Standard Model and Higgs Production

= Unprecedented precision
= Calculations at Next-to-Leading-Order (NLO) and
some at Next-to-NLO (NNLO)

» Parton Distribution Function sets at NNLO

Standard Model Production Cross Section Measurements  status: Juyy 2014
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Precision over >7 orders
At a depth of 6 orders ...

proton - (anti)proton cross sections
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Situation today

This conference*

Inclusive ggH to N3LO (+N3LL soon)
MC NLO+PS, N2LO+PS coming in time?

Much promise in off-shell physics:
= Not clear if/how to get at it?

ggH at NNLO+PS (with MiNLO)
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> approximate inclusion of ¢ and b mass effects also studied

[Hamilton,Nason,Zanderighi '15]
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*Claude Duhr, Emanuele Re, Giampiero Passarino at Higgs Hunting 201z, July 20, 2015
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= (Calculations
appear to be
progressing faster
than expected!

= PDFstoo

= Y5scalingno
longer looks
impossible.

= Can we have
another factor of
2 please? ©

But...
= o,Mmaybea
limiting factor
= More precision
needed. How ?

*Stefano Forte at Higgs Hunting 2015, July 30, 2015
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MAJOR UPGRADES FROM ALL GLOBAL FITTING GROUPS:
NNPDF2.3—3.0 (10/2015); MSTW08 — MMHT14 (12/2015); CT10 =
CT14 (06/2015)

METHODOLOGICAL IMPROVEMENTS: CLOSURE TESTS (NNPDF); EXTENDED

PARAMETRIZATIONS (CT, MMHT)

LHC-I DATA INCLUDED

PDF UNCERTAINTY ON HIGGS PRODUCTION DOWN TO ABOUT 2%

ENVELOPE NO LONGER NECESSARY

Is 5% the limit? Is it enough?
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Key motivators & design drivers

» DiHiggs crucial
AN A = Experiment studies so far
CMS Simulation —e— Toy data .
— Combined ft fall slightly short
= What are the limiting factors?
= What more is needed?
= Combining many/all
channels alla Tevatron Higgs
searches? Machine learning?

= Betterinstrumentation?
- E.g. timing for pileup? (i.e.
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= Design drivers
* Allows measurement of Higgs self- = \What other phySiCS —BSM in
coupling AxhH particular —should be
« CMS Zo (3000 fb-1): 1.90c for bbyy + driving the designs?
bbrr - - Single Higgs already pushes
» 54% exp. uncertainty in signal the detectors, triggers hard....
yield = NMSSM ?
* ATLAS Zo (At / Asm=1): 1.30 = See Tony Gherghetta’s talk
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