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How many Higgs
bosons at the LHC?
Important test of the Standard
Model Higgs sector
Theoretical input needed for Higgs
coupling extractions
Differential measurements per decay
channel will be very precise.

Inclusive cross-section:
rough, idealised but also
crucial…

Does not correspond to a directly
measured cross-section…
but it is the reference number that the
experiments extrapolate to
Normalization for detailed Monte-Carlo
simulations
Traditional first step towards fully
differential cross-sections at NLO and NNLO.
Theoretical laboratory for perturbative QCD

e measurements
of , will
, b , t and
. The proN3LO
a very
W , Z , ghave
1
1
integrated dataset of 300 fb (left) and 3000 fb (right).
important
impact
in
Higgs
two uncertainty scenarios described in the text.

Scenario 1

No Theory Unc.

0.15

ncertainty

coupling measurements
CMS Projection
Expected uncertainties on
Higgs boson couplings

3000 fb-1 at

s = 14 TeV Scenario 1

3000 fb-1 at

s = 14 TeV No Theory Unc.

κγ
κW
κZ
κg
κb
κt
κτ
0.00

0.05

0.10

0.15

expected uncertainty

tion 3 we study the sensitivity of the crossstudy the eﬀect of the Higgs width. In Secti
cross-section and its uncertainties.

NNLO

2. Perturbative convergence and sca

NNLO is slow…

σ (pb)

Convergence through
35

NNLO

but acceptable with a

30

judicious scale choice

25

(mu=mh/2).

20

O(10%) scale uncertainty

NLO
LO

LHC 8TeV

15

10

Indications that
corrections beyond NNLO

0.06

0.1

0.2

0.3 0.4

1

2

3

4 5
µ/m

H

are small from some
flavours of resummation,
but…

Figure 1: Scale dependence of the gluon fusion
125GeV (left panel) and mH = 450GeV (right pa
scale choices smaller than Higgs boson mass.
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N3LO necessary not
only to reduce
scale variation
but to also prove
from S. Forte’s talk at the 9th workshop, Jan ‘15
the validity of
perturbation theory
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From NNLO to N3LO
going one order higher in
perturbation theory is a big challenge
NNLO has been a big challenge on its
own, not very far in the past…
…strategy and division of the
problem is crucial!
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We present an order a2 calculation of the K-factor in the Drell-Yan process. Only
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contributions due to soft and virtual gluons
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taken
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account.
Our
L- The deviation
- AC
the abelian (Cs) part of the K-factorexponentiates, at least in theT
numerical sense.
of the exponentiation for the total K-factor is wholly due to the non-abelian part (CACF). It
appears that the order a2 correction is noticeable in particularR.for
pair
masses
HAlow
MBEdi-lepton
RGand W
. L. van
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(Q2 _ 100 GeV2). Its implication for massive muon pair production at fixed target experiments
I nst i t uutexperiments
- Lor ent z, Uni ver
si tdiscussed,
y of Lei den, P. O. B. 9506, 2300 RA Lei den, The Net her l ands
and electro-weak vector boson production in collider
are
T. MATSUURA* X

1. Introduction
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F r o m 1978 onwards radiative corrections to various parton subprocesses were
Recei ved 16 November 1990
calculated in the framework of perturbative quantum chromodynamics
(QCD)
[1].
( Revi sed 13 Febr
uar y 1991)
The most interesting outcome of these calculations was that some of the corrections
urned out to be rather large. This can mainly be attributed to the considerable size
I n t hi s paper we pr esent t he compl et e cal cul at i on of t he or der as cor r ect i on i n t he MS
of the running coupling constant as(Q2),
which
decreases slowly as a function of
scheme t o t he Dr el l - Yan K- f act or . Al l channel s r epr esent ed by t he qq, qg, gg and qq
subpr ocesses have been i ncl uded now. One of our concl usi ons i s t hat t he O( as) par t of t he
he factorization mass scale Qz.

ADS Abstract Service ; Link to Article from SCOAP3
Welcome
INSPIRE,
the JHEP
High Energy
Physics
information
3 records found
seconds.
HEP
Document Server ; ADS Abstract
Serviceto; CERN
Server;
Electronic
Journal
Server
Detailed record - Cited by 118 Search
records took 0.14CERN
system. Please direct questions, comments or concerns to
Detailed record - Cited by 8 records
Detailed record - Cited by 527 records

feedback@inspirehep.net.
1.
NLO
Higgs
boson
rapidity
distributions
at
hadron
colliders
2. Soft and virtual corrections to
proton
---> Hboson
+ x at NNLO
2. proton
Inclusive
Higgs
production
at U.).
hadron
colliders
at next-to-next-to-leading
7. Higgs
production
in hadron
Charalampos
Anastasiou,
Lance
J.
Dixon
(SLAC),
Kirill Melnikov (Hawaii
Nov 2002.
5 pp. collisions: Soft and virtual QCD corrections at NNLO
Robert V. Harlander, William B. Kilgore (Brookhaven). Feb 2001. 16 pp.
Stefano Catani (CERN), Daniel de Florian (Zurich, ETH), Massimiliano Grazzini (Florence U. & INFN,
order
in D64
Nucl.Phys.Proc.Suppl.
116 (2003) 193-197
HEP ::Florence).
HEPNFeb
AMES
NSTITUTIONS :: CONFERENCES :: JOBS :: EXPERIMENTS ::
PublishedPublished
in Phys.Rev.
(2001) 013015
2001.::17 Ipp.

William B. Kilgore (Brookhaven), Robert V. Published
Harlander
(CERN).
May025
2002.
4 pp. :: HELP
in JHEP
0105 (2001)
SLAC-PUB-9571
BNL-HET-01-6
JOURNALS
CERN-TH-2001-044
BNL-HET-02-11
DOI: 10.1103/PhysRevD.64.013015
DOI: 10.1016/S0920-5632(03)80168-8
DOI: 10.1088/1126-6708/2001/05/025
Conference: C02-03-16,
Proceedings
e-Print: hep-ph/0102241
| PDF
Presented at Conference:
C02-09-08.1,
p.193-197 p.327-330
Proceedings
e-Print: hep-ph/0102227 | PDF
e-Print:
hep-ph/0205152
| PDF
References
| BibTeX | LaTeX(US)| PDF
| LaTeX(EU)
| Harvmac | EndNote
Easy| Search
e-Print: hep-ph/0211141
References | BibTeX | LaTeX(US) | LaTeX(EU)
| Harvmac
EndNote
a ravindran and t higgs and d 2003 Brief format
Search
Advanced Search
ADS Abstract Service ; Phys. Rev. D Server
CERN
Document
Server
;
ADS
Abstract
Service
;
CERN
Server;
JHEP Electronic Journal Server
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
References
|
BibTeX
|
LaTeX(US)
|
LaTeX(EU)
|
Harvmac
|
EndNote
find
j
"Phys.Rev.Lett.,105*"
::
more
Detailed record - Cited by 214 records
Detailed
record
- Cited
260 records
ADS Abstract Service; CERN Library
Record;
Link
to by
fulltext

ADS Abstract Service ; SLAC Document Server; Link to WEBEDS
Detailed record - Cited by 5 records
loop results:
order
Detailed record - Cited by 46 records
Sort by:8. The soft gluon current at one
Display

Stefano Catani (CERN), Massimiliano Grazzini (Zurich, ETH). Jul 2000. 20 pp.

single list
3. Next-to-next-to-leading order Higgs production at hadron colliders
CERN-TH-2000-184
2. Pseudoscalar HiggsRobert
boson
production
at
hadron
colliders
in
NNLO
QCD
V. Harlander (CERN), William B. Kilgore (Brookhaven). Jan 2002. 5 pp.
earliest datePublished
desc.
- or rank
by - (2000) 25
results
in Nucl.Phys.
B591
435-454

Interested in being notified about new results for this query?

DOI: 10.1016/S0550-3213(00)00572-1
CharalamposSubscribe
Anastasiou,
Kirill
Melnikov
(SLAC). Aug 2002.
5 pp.201801
in Phys.Rev.Lett.
88 (2002)
e-Print:
hep-ph/0007142
3 records
found| PDF
Search took 0.13 seconds.
to the Published
RSS feed.
HEP
Published in Phys.Rev. D67
(2003)
037501
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
BNL-HET-02-3, CERN-TH-2002-006
1. DifferentialCERN
cross-sections
for; ADS
Higgs
production
Document Server
Abstract
Service ; CERN Server
SLAC-PUB-9373
DOI: 10.1103/PhysRevLett.88.201801
V. Ravindran
(Harish-Chandra
Res.
Inst.),
J.
Smith
(SUNY,
Stony Brook), W.L. van Neerven (Leiden U.). Jul
Detailed record - Cited by 136 records
DOI: 10.1103/PhysRevD.67.037501
e-Print: hep-ph/0201206 | PDF
2003. 12 pp.
e-Print: hep-ph/0208115 | PDF References | BibTeX | LaTeX(US)
Published
in Mod.Phys.Lett.
A18 (2003)
1721-1734
| LaTeX(EU)
| Harvmac
| EndNote
YITP-SB-03-24,
INLO-PUB-08-03
EP :: Search :: Help :: TermsReferences
of use :: Privacy policy
This
site
is
also
available
in
the
following
languages:
| BibTeX | LaTeX(US)
| LaTeX(EU)
| Harvmac
| 10.1142/S0217732303011265
EndNote
CERN Document
Server
; ADS
Abstract
Service ; CERN Server; Phys. Rev. Lett. Server
DOI:
owered by Invenio v1.1.2+
Български Català
Deutsch
Ελληνικά English Español
ADS
Abstract
Service
;
Phys.
Rev.
D
Server;
SLAC
Document
Server
oblems/Questions to feedback@inspirehep.net
Hrvatskie-Print:
Italiano hep-ph/0307005
Norsk/Bokmål
Polski
| PDF
Detailed record - Cited byFrançais
948 records
Interested in being notified about new results for this query?
Português Русский Slovensky
Svenska
(
)
( )
References | BibTeX | LaTeX(US)
Harvmac | EndNote
Detailed record - Cited by 94 records
Subscribe |toLaTeX(EU)
the RSS| feed.

ADS Abstract Service ; CERN Library Record; Mod.Phys.Lett.A Server
Detailed record - Cited by 11 records

3. Higgs boson production at hadron colliders in NNLO QCD

2. Higgs
Charalampos Anastasiou, Kirill Melnikov (SLAC). Jul 2002. 27
pp. production at NNLO
V.
Ravindran
Inst.),
J. Smith
(SUNY, Stony Brook), W. L.
van
(Leiden
U.). Apr
HEP
:: Search
::(Harish-Chandra
Help about
:: Terms ofnew
use ::Res.
Privacy
policy
This
siteNeerven
is also available
in the following
languages:
Published in Nucl.Phys. B646 (2002) 220-256 Interested in being
notified
results
for
this query?
Powered
by Invenio v1.1.2+
Български Català Deutsch Ελληνικά English Español
2003.
5 pp.
SLAC-PUB-9273
Problems/Questions
to feedback@inspirehep.net
Subscribe toPublished
the
RSS
feed.
Français Hrvatski Italiano
Norsk/Bokmål Polski
in Pramana
62 (2004) 683-686
Português
Русский
Slovensky
Svenska
( )
( )
DOI: 10.1016/S0550-3213(02)00837-4
YITP-SB-03-13, INLO-PUB-04-03
DOI: 10.1007/BF02705346
e-Print: hep-ph/0207004 | PDF
Talk given at Conference: C03-01-03 Proceedings
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac
| EndNote
e-Print:
hep-ph/0304005 | PDF
ADS Abstract Service ; SLAC Document Server; Link to WEBEDS
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
ADS Abstract Service ; Pramana Server
Detailed record - Cited by 858 records
Detailed record - Cited by 6 records

3. NNLO corrections to the total cross-section for Higgs boson production in hadron
hadron collisions

Interested in being notified about new
Subscribe to the RSS feed.

V. Ravindran (Harish-Chandra Res. Inst.), J. Smith (SUNY, Stony Brook), W. L. van Neerven (Leiden U.). Feb
2003. 58 pp.
Published
in Nucl.Phys.
B665 (2003) 325-366
results for
this query?
YITP-SB-03-02, INLO-PUB-01-03
DOI: 10.1016/S0550-3213(03)00457-7
e-Print: hep-ph/0302135 | PDF
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
ADS Abstract Service ; Link to WEBEDS
Detailed record - Cited by 680 records

From NNLO to N3LO
learn from the experience at NNLO
and do a “soft expansion” for the
partonic cross-sections first

with

From NNLO to N3LO

Soft

Soft
-virtual
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next
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Soft
2014

next
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next
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…
next
to
Soft
2015

closed
functional
form
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From NNLO to N3LO
Wilson coefficient
Three-loop splitting functions
Collinear and UV
counterterms
Triple virtual
Soft expansion for triple real
Exact (real-virtual)^2
Exact real-virtual-virtual
Soft expansion real-real-virtual
Expansion using the
differential equation method
Exact quark channels
Exact real-real-virtual
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What is now known for
the N3LO correction
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expansion

What is now known for
the N3LO correction

Why now?
Since the NNLO computations in 2002 a lot has
changed.
Could this computation had happened earlier?
Some techniques and ideas have been present
for quite some time now
but, recent progress in the field of loop
computations and new ideas were also
crucial.

Old and new
Reverse unitarity: map phase space integrals on loop
integrals with Cutkosky rules:

expand around the threshold limit:
“Cutkosky rules can be differentiated with respect to
masses and kinematic parameters”

Old and new
Laporta algorithm: Gauss
elimination of linearly dependent
integrals and reduction of
amplitudes to master integrals.
New implementation of the algorithm
with great efficiency optimisations.

Old and new
Dimensional shifts, Mellin-Barnes, multidimensional integrations, polylogarithms
New criteria to chose the order of integrations
Clever representations of phase-space
integrals
From Mellin-Barnes to Euler type
representations
Symbol/coproduct and algebraic techniques
for iterative integrations

Old and new
Differential equations method
Finding Henn canonical forms
Strategy of regions to determine
boundary conditions
Expansion of differential equations
around the threshold limit turning
their solution into an algebraic
problem

How tough of a
problem?
Two orders of magnitude more
Feynman diagrams than NNLO
1028 N3LO master integrals (27 at
NNLO)
72 boundary conditions for the N3LO
master integrals (5 at NNLO)

for PDFs and quark mass schemes. In particular, we investigate three di↵ere
which are summarized in Tab. 1–3. Note that we use NNLO PDFs even whe
to lower order terms of the cross section, unless stated otherwise. The valu
quark masses used are in accordance with the recommendations of the Higgs Cro
Working Group [82], wherein the top quark mass was selected to facilitate co
with existing experimental analyses at LHC, Run 11 .

From NNLO
to N3LO
Scale variation
setup 1, EFT, 13 TeV

Table 1: Setup 1

80

p
S
13TeV
mh
125GeV
PDF
PDF4LHC15 nnlo 100
as (mZ )
0.118
mt (mt )
162.7 (M S)
mb (mb )
4.18 (M S)
mc (3GeV )
0.986 (M S)
µ = µR = µF 62.5 (= mh /2)

60

Table 2: Setup 2
p

S
13TeV
mh
125GeV
PDF
PDF4LHC15 nnlo 100
LO
as (mZ )
0.118
mt
172.5 (OS)
NLO
mb
4.92 (OS)
mc
1.67 (OS)
NNLO
µ = µR = µF 62.5 (= mh /2)

Table 3: Setu

p
S
13
mh
125
PDF
abm12lh
as (mZ )
0.
mt (mt )
162.7
mb (mb )
4.18
mc (3GeV )
0.986
µ = µR = µF 62.5 (=

σeft (pb)

N3LO
40

3. The cross-section through N3 LO in the infinite top-quark limi
3.1 The partonic cross section at N3 LO in the heavy-top limit

20

In this section we discuss the contribution ˆij,EF T in eq. (2.4) from the e↵ect
where the top quark is infinitely heavy. This contribution can be expanded into
bative series in the strong coupling constant,
1

0
0.0

0.2

0.4

0.6
μ/mH (μ=μR=μF )

ˆij,EF T
⇡ |C|2 X (n)
=
⌘ij (z)
ans ,
0.8
1.0
1.2
z
8V
n=0

N3LO result is very precise and
scalewithin
µ=µ =µ .
the NNLO scale variation.

where V ⌘ Nc2 1 is the number of adjoint SU (Nc ) colours, as ⌘ ↵s /⇡ denotes
constant on
evaluated
at a renormalization
scale µ and C isand
the factorization
Wilson coefficient intr
Figure 8: The dependence of coupling
the cross-section
a common
eq. (2.5), which admits itself a perturbative expansion in the strong coupling [1
F

R

1
X

From NNLO to N3LO
Varying the “Higgs mass”

Figure 1: E↵ective theory production cross section of a scalar particle as a function of the particle
mass mS 2 [10 GeV, 60 GeV] through increasing orders in perturbation theory, at a 13 TeV protonproton collider. The bands enveloping the respective orders represent the variation of the cross
⇥m
⇤
S
section due to variations of the scale µ 2 4 , mS . The value of the top mass is set to mt (mt ) =
162.7 GeV.

N3LO result is very precise and
within the NNLO scale variation.

From NNLO to N3LO
Varying the “Higgs mass”

Figure 2: E↵ective theory production cross section of a scalar particle as a function of the particle
mass mS 2 [150 GeV, 500 GeV] through increasing orders in perturbation theory. For further details
see the Caption of Fig. 1.

N3LO result is very precise and
within
the
NNLO
scale
variation.
into our results, in the
case where
the width is not
too large compared
to the mass.
The total cross section for the production of a scalar boson of total width

S

can be

From NNLO to N3LO
Varying the “Higgs mass”

N3LO result is very precise and
within the NNLO scale variation.

Figure 3: E↵ective theory production cross section of a scalar particle as a function of the particle
mass mS 2 [500 GeV, 3000 GeV] through increasing orders in perturbation theory. For further
details see the Caption of Fig. 1.

In order to facilitate the computation of the line-shape we perform a parametric fit of

Resummation
Threshold resummation (I)
50

σ(pb)

40

30

NNLO
N3LO
N3LO+N3LL

20

NN3LO+N3LL AP2
NN3LO+N3LL PSI
NN3LO+N3LL PSI+AP2

10

follows Catani, Grazzini, de Florian, Nason prescriptions

0
0

1
μ/mH

2
(μ=μR=μF )

3

4

Traditional QCD threshold
resummation agrees with N3LO
Figure 12: Scale variation with µ = µR = µF of the N3 LO+N3 LL cross-section within Setup 1
for di↵erent resummation schemes. The fixed-order cross-sections are shown for comparison.

All these schemes are formally equivalent resummation schemes, because they agree in
the large-N limit. However, the formally subleading corrections can have a significant

Soft-collinear effective theory
Resummation
(II)

follows Ahrens, Becher, Neubert prescriptions

SCET
renormalisation
group
Figure 13: The Higgs boson production cross-section computed for the LHC using Setup 2 at
LO (green), NLO (orange), NNLO (blue), N LO (red). Solid lines correspond to fixed-order (FO)
improvement
agrees
with
N3LO
predictions and dashed lines to SCET predictions.
3

Let us start by commenting on the central value of the prediction (??). Since eq. (??)
is the combination of all the e↵ects considered in previous sections, it is interesting to see
how the final prediction is built up from the di↵erent contributions. The breakdown of the
di↵erent e↵ects is:

Composition of the inclusive
cross-section
48.58 pb =

16.00 pb
+ 20.84 pb
2.05 pb
+ 9.56 pb
+ 0.34 pb
+ 2.40 pb
+ 1.49 pb

(+32.9%)
(+42.9%)
( 4.2%)
(+19.7%)
(+0.7%)
(+4.9%)
(+3.1%)

(LO, rEFT)
(NLO, rEFT)
((t, b, c), exact NLO)
(NNLO, rEFT)
(NNLO, 1/mt )
(EW, QCD-EW)
(N3 LO, rEFT)

(8.2)

where we denote by rEFT the contributions in the large-m
rescaled
by the Herzog,
ratio RLO
t limit,
CA,
Duhr,
Dulat,
Furlan,
Gehrmann,
N3LO QCD for infinite Mtop limit
of the exact LO cross-section by the cross-section Lazopoulos,
in the EFT
(see Section ??). All the
Mistlberger
numbersFinite
in eq. quark-mass
(??) have beencorrections
obtained by setting
the renormalization and factorization
at
Dawson; Djouadi, Gtaudenz, Spira, Zerwas;
scales equal to mH /2 and using the same set of parton
densities
atCA,Beerli,
all perturbative
orders.
Harlander,
Kant;
Bucherer,
Daleo,
- NLO exact
Kunszt; Bonciani,
Degrassi,
Vicini
Specifically, the first line, (LO, rEFT), is the cross-section
at LO taking
into
account only
Harlander,
Marzani,
Ozeren;
the top quark. The second line, (NLO, rEFT) are the
NLO Mantler,
corrections
to the
LO cross- NNLO 1/mtop expansion
Steinhauser
section in the rescaled EFT, and the third line, ((t,Pak,
b, Rogal,
c), exact
NLO), is the correction
Actis,
Passarino,
Sturm,QCD
Uccirati;
that needs
to be added
to the first two
lines in order to
obtain
the exact
cross-section
Two-loop
electroweak
corrections
Aglietti, Bonciani, Degrassi, Vicini
through NLO, including the full dependence on top,
bottom and charm quark masses.
CA, Boughezal,
Mixed
The fourth
andQCD-electroweak
fifth lines contain thecorrections
NNLO QCD corrections
to Petriello
the NLO cross-section

first uncertainty in eq. (8.1) is the theory uncertainty related to missing corrections in the
perturbative description of the cross-section. Just like for the central value, it is interesting
to look at the breakdown of how the di↵erent e↵ects build up the final number. Collecting
all the uncertainties described in previous sections, we find the following components:

Theoretical Uncertainties
(scale)

(trunc)

(PDF-TH)

(EW)

(t, b, c)

(1/mt )

+0.10 pb
1.15 pb

±0.18 pb

±0.56 pb

±0.49 pb

±0.40 pb

±0.49 pb

+0.21%
2.37%

±0.37%

±1.16%

±1%

±0.83%

±1%

In the previous table, (scale) and (trunc) denote the scale and truncation uncertainties
Small uncertainties O(1% - 2%)…but quite a few of them
on the rEFT cross-section, and (PDF-TH) denotes the uncertainty on the cross-section
prediction due to our ignorance of N3 LO parton densities, cf. Section 3. (EW), (t, b, c)
missing
N3LO
pdfs on the cross-section due to missing quark-mass e↵ects
and (1/m
uncertainties
t ) denote the
at NNLO and mixed QCD-EW corrections. The first uncertainty in eq. (8.1) is then
obtained missing
by adding linearly
all these
e↵ects. The
parametric
uncertainty due to the mass
exactly
computed
mixed
QCD+EWK
values of the top, bottom and charm quarks is at the per mille level, and hence completely
negligible. We note that including into our prediction resummation e↵ects in the schemes
missing
partonic
that we have
studiedN3LO
in Section
4 would cross-sections
lead to a very smallin
scale variation, which we
closed and
functional
believe unrealistic
which we doform
not expect to capture the uncertainty due to missing
higher-order corrections at N4 LO and beyond. Based on this observation, as well as on the
fact thatmissing
the definition
of the resummation
scheme mayeffects
su↵er from
ambiguities, we
top-bottom
interference
atlarge
NNLO
prefer a prudent approach and we adopt to adhere to fixed-order perturbation theory as
an estimator of remaining theoretical uncertainty from QCD.

PDF
+
aS
uncertainty
PDF uncertainties
1.10

PDF4LHC15_nnlo_100
CT14nnlo
MMHT2014nnlo68cl
NNPDF30_nnlo_as_0118

σ/σLHAPDF

0

1.05

1.00

0.95

0.90
2

4

6

8

10

12

14

E(TeV)

members of PDF4LHC comparison

PDF uncertainties
1.05

σ/σLHAPDF

0

1.00

0.95
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Figure 17: Higgs production cross-section and 68% C.L. PDF+↵s uncertainty from the HERAPDF2.0 fit, normalized by the central value obtained with the PDF4LHC combination.

HERA vs PDF4LHC comparison
In Fig. ?? we compare the 68% C.L. predictions from CT14, MMHT2014 and NNPDF3.0
with those from the PDF4LHC15 combination. For comparison purposes, in this section
we combine (potentially asymmetric) PDF and ↵s uncertainties in quadrature7 ,
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Figure 18: Higgs production cross-section and 68% C.L. PDF+↵s uncertainty from the ABM12
fit and from the CT14 set computed at ↵s = ↵sABM , normalized by the central value obtained with
the PDF4LHC combination.
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Conclusions/
Outlook
First N3LO computation for a hadron collider
process
Results to the most precise determination of the
Higgs production rate.
Further improvents can come with further cutting
edge calculations: exact quark mass dependence at
NLO, exact EWK-QCD corrections, more NNLO and
N3LO processes for PDF fits
Tempting next theoretical challenge: can we do
differential distributions?

Every particle
physicist of our lucky
generation has a story
to tell about the Higgs
boson.
I described a story
of precision Higgs
physics
As with many other
Higgs stories, the end of
our little fairy tale has
not been written yet….
watch out for the next
chapter!

