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• 16 “official” sessions 
• 35 “official” members
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Neumann, Williams ‘16
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Frederix, Frixione, 
Vryonidou, 
Wiesemann ‘17
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Frederix, Frixione, 
Vryonidou, 
Wiesemann ‘17

LH project: 
What is our best theory prediction?
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pT resummation in pT space:
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pT resummation in pT space:

• avoid Landau pole from αs(1/b)? 
• need to treat azimuthal cancellations carefully
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Ebert, F. Tackmann ‘17
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gg→H    pT distribution 

Bizoń, Monni, Re, Rottoli, 
Torrielli ‘17

using NNLO from Boughezal, Caola, Melnikov, 
Petriello, Schulze ‘15
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gg→H    pT distribution 

Bizoń, Monni, Re, Rottoli, 
Torrielli ‘17

using NNLO from Boughezal, Caola, Melnikov, 
Petriello, Schulze ‘15

LH project: 
Equivalence/differences between 
BMRRT and ET?
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gg→HH @ NLO  (with top mass dependence):

Borowka, Greiner, 
Heinrich, Jones, Kerner, 
Schlenk, Zirke ‘16
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Luisoni, Vryonidou ‘17

… with parton shower:
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Bagnaschi, RH, Mantler, 
Vicini, Wiesemann ‘15
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Bagnaschi, RH, Mantler, 
Vicini, Wiesemann ‘15

LH project: 
Detailed study of shower effects at large pT
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Dreyer, Karlberg ‘17VBF N3LO inclusive:
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Cacciari, Dreyer, Karlberg, Salam, Zanderighi ‘15NNLO VBF distributions:
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Rauch, Zeppenfeld ‘17
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Campanario, Figy, 
Plätzer, Sjödahl ‘13

VBF+jet @ NLO
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Campanario, Figy, 
Plätzer, Sjödahl ‘13

VBF+jet @ NLO

LH project: 
Study origin of large NNLO effects and  
goodness of structure function approach
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Off-shell Higgs:
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gg→ZZ   ×   gg→H→ZZ

?

e.g.

Alioli, Caola, Luisoni, Röntsch ‘16see



 R. Harlander, Higgs Summary (TH), Les Houches 2017



 R. Harlander, Higgs Summary (TH), Les Houches 2017

0

200

400

600

800

1000

10 -4 10 -3 10 -2 10 -1 1

parton luminosity

x

MH=130GeV
qg

gg

qq´
qq
qq–

(a)

0
20
40
60
80

100
120
140
160
180
200

10 -3 10 -2 10 -1

parton luminosity

x

MH=280GeV qg

gg

qq´
qq
qq–

(b)

Figure 1: Parton luminosities E(ω = z/x) at the LHC for Mt = 170.9 GeV at
(a) MH = 130 GeV and (b) MH = 280 GeV, plotted as functions of x = M2

H/ŝ.
The vertical line denotes the threshold ŝ = 4M2

t .

A fully general result for the partonic cross section at NNLO is as of yet unknown. In
Refs. [13, 14, 15, 16], it was evaluated in terms of an expansion of the form

∆αβ(x, τ, µF) =
∑

i≥0

(

M2
H

M2
t

)i

Ωαβ,i(x, lt, µF) , (7)

with the analogous perturbative expansion as in Eq. (6). At NNLO, the first four terms
(i ≤ 3) have been evaluated [13, 14]. The so-called EFT approach which has been used in
all higher order analyses up to now, can be derived from the leading term of this expansion:

σpp′,∞(z, lt) ≡
∑

α,β∈{q,q̄,g}

∫ 1

z
dω Eαβ(ω, µF) σ̂αβ,∞(z/ω, lt, lF) ,

σ̂αβ,∞(x, lt, lF) ≡ σ0(τ)Ωαβ,0(x, lt, lF) ,

(8)

where σ0 is given in Eq. (5).

4
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Alioli, Caola, Luisoni, Röntsch ‘16

gg→ZZ @ NLO
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Alioli, Caola, Luisoni, Röntsch ‘16

gg→ZZ @ NLO

LH project: 
Insights into qg effects?
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Higgs Strahlung
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gg→HZ:
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+

gg→HZ:
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Englert, McCullough, Spannowsky ‘14



consider ratio:    σWH/σZH

2HDM

RH, Liebler, Zirke ‘14
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• very weak dependence on PDFs
• very weak dependence on αS
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consider ratio:    σWH/σZH

• very weak dependence on PDFs
• very weak dependence on αS

• reduced experimental uncertainties?

2HDM

RH, Liebler, Zirke ‘14

LH project: 
Use WH to learn about gg→HZ.
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Thanks to all who contributed!
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Thanks to all who contributed!
Even more thanks to all who will contribute!
Most thanks to Fawzi + organizers for 
bringing us all together at Les Houches!


