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Inclusive gluon fusion cross section:

48.58 pb = 16.00pb  (+32.9%) (LO, rEFT)
+20.84pb  (+42.9%) (NLO, rEFT)
ty - - - — 2.05pb (—4.2%) ((t,b,c), exact NLO)
H + 9.56pb  (+19.7%) (NNLO, rEFT)
0.34 pb (+0.7%) (NNLO, 1/m,)
| + 240pb  (+4.9%) (EW, QCD-EW)
n YRA4 + 1.49pb (+3.1%) (N”LO, rEFT)

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen



Inclusive gluon fusion cross section:

48.58 pb = 16.00 pb (+32.9%) (LO, rEFT)
+20.84pb  (+42.9%) (NLO, rEFT)
ty - - - — 2.05pb (—4.2%) ((t,b,c), exact NLO)
H + 9.56pb  (+19.7%) (NNLO, rEFT)
0.34 pb (40.7%) (NNLO, 1/m,)
| + 240pb  (+4.9%) (EW, QCD-EW)
n YRA4 + 1.49pb (+3.1%) (N”LO, rEFT)

Uncertainty estimate:

o(scale) o (trunc) 0 (PDF-TH) 0 (EW) o(t, b, c) 6(1/my)

i_(l)ig EE +0.18 pb +0.56 pb +0.49 pb +0.40 pb +0.49 pb

A 1£0.37% +1.16% 1% +0.83% +1%
LHCHXS)WG YR4 16

tttttttttttt

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Theoretica ‘ RWTH

lllllllllllllll
oooooooooooo




Inclusive gluon fusion cross section:

48.58 pb = 16.00 pb (+32.9%) (LO, rEFT)
+20.84pb  (+42.9%) (NLO, rEFT)
ty - - - — 2.05pb (—4.2%) ((t,b,c), exact NLO)
H + 9.56pb  (+19.7%) (NNLO, rEFT)
0.34 pb (40.7%) (NNLO, 1/m,)
| + 240pb  (+4.9%) (EW, QCD-EW)
n YRA4 + 1.49pb (+3.1%) (N”LO, rEFT)

Uncertainty estimate:

O(scale) o (trunc) 0(PDF-TH) 0 (EW) o(t, b, c) 6(1/my)

Tlonb [£0.18pb|  £0.56pb  £049pb  +0.40pb  £0.49 pb

2% [ £0.37% +1.16% 1% +0.83% +1%
LHCHXS)WG YR4 16

tttttttttttt

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen e P | RWTH

oooooooooooo




6(z) = 6(z = 1) + O(1 — 2

| I I | I | |
LHC @ 13TeV i
gg->h+X subchannel -
MSTWO08 68cl

| H=HR=HF=Mp

| | | | |
| \ \
| I I
| [

0 5 10 15 20 25 30 35

d(scale) o (trunc) 0(PDF-TH) 0 (EW) o(t, b, c) 6(1/my)

Ten |£0.18pb|  £0.56pb  +049pb  £0.40pb  +0.49 pb

R -0.37% +1.16% 1% +0.83% +1%
LHCH(XS)WG YR4 16

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




3_
2_,
7 | | . w
o | : ~@- Expansion .
s || LHE 13 Tev e exact z dependence:
Z | I l
O |- PDF4LHC150 R EEEEE
1 yu=125 GeV } Higgs boson production at hadron colliders at N2LO in QCD
| | Bernhard Mistlberger (CERN) (Feb 2, 2018)
Published in: JHEP 05 (2018) 028 - e-Print: 1802.00833 [hep-ph]
0 1 pdf (2 DOI = cite @ reference search <) 178 citations
'y | |
0 10 20 30 40

Truncation Order

d(scale) o (trunc) 0(PDF-TH) 0 (EW) o(t, b, c) 6(1/my)

Ten |£0.18pb|  £0.56pb  +049pb  £0.40pb  +0.49 pb
R -0.37% +1.16% 1% +0.83% +1%

| HCH(XS)WG YR4 ’16

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




3_
2_,
o \
[ — | @ Expansion .
5 || LHC 13 TeV e exact z dependence:
L PDF4LHC15.0 SRR
3 p=1 25 GeV 1 Higgs boson production at hadron colliders at N3LO in QCD
| | Bernhard Mistlberger (CERN) (Feb 2, 2018)
Published in: JHEP 05 (2018) 028 - e-Print: 1802.00833 [hep-ph]
0 pdf (2 DOI = cite @ reference search <) 178 citations
' | |
0 10 20 30 40
Truncation Order
d(scale) 0(PDF-TH) 0 (EW) o(t, b, c) 6(1/my)
+0.10 pb i n n N
115 pb +0.56 pb +0.49pb  £0.40 pb +0.49 pb
+0.21%
o 3707 +1.16% 1% +0.83% +1%

| HCH(XS)WG YR4 ’16

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




3k e
EE o o
10 MMIjT 20(;_4 NN;,O NNLO
2 8
= | 2
& | x 6
o | ¢ exact Z dependence:
a0
0 Higgs boson production at hadron colliders at N>LO in QCD
Bernhard Mistlberger (CERN) (Feb 2, 2018)
0 - Published in: JHEP 05 (2018) 028 - e-Print: 1802.00833 [hep-ph]
0 N — | | | | pdf ¢’ DOI - cite [[d reference search
~~
% 0.9 // // /
: L
— Z
s 0.8 Fully Differential Higgs Boson Production to Third Order in QCD #98
_ | _|4 -3 _|2 —1 (l) 1 2| 3 !1 _| X. Chen (Zurich U. and KIT, Karlsruhe, TP and KIT, Karlsruhe, IAP), T. Gehrmann (Zurich U.),
Yy E.W.N. Glover (Durham U., IPPP), A. Huss (CERN), B. Mistlberger (SLAC) et al. (Feb 15, 2021)
Published in: Phys.Rev.Lett. 127 (2021) 7, 072002 - e-Print: 2102.07607 [hep-ph]
4+0.21% - pdf (@ DOI [S cite [Q reference search ~ 3) 37 citations
_237% , 9 __]..16%
/____________\
| HCH(XS)WG YR4 '16
| IRNNTTHL

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen

. and Cosmology

#4

5) 178 citations

Particle Physics




d(scale) 0(PDF-TH) 0 (EW) o(t, b, c) 6(1/my)
i_(l)ig EE +0.56 pb +0.49 pb +0.40 pb +0.49 pb
R +1.16% 1%  +0.83% +1%

LHCHXS)WG YR4 '16

tttttttttttt

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen P l RWTH

oooooooooooo




S(scale) | X 5(PDF-TH) S(t.b.c)  6(1/m,)

i_(l)ig EE ! -0.56 pb +0.40 pb +0.49 pb

R ‘ -1.16% +0.83% +1%
' ' L HCH(XS)WG YR4 16

ttttttttttt

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen P l RWTH

oooooooooooo




- - - X )\ Y - - -

S(scale) | X 5(PDF-TH) S(t.b.c)  6(1/m,)

i_(l)ig EE ! -0.56 pb +0.40 pb +0.49 pb

R ‘ -1.16% +0.83% +1%
' ' L HCH(XS)WG YR4 16

tttttttttttt

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen P l RWTH

oooooooooooo




_—— - — —_ — — X A v _ - -
H H H
Z Z

Higher order corrections to mixed QCD-EW contributions to Higgs boson ' Next-to-leading order corrections to light-quark mixed QCD-EW
production in gluon fusion contributions to Higgs boson production
Marco Bonetti (KIT, Karlsruhe), Kirill Melnikov (KIT, Karlsruhe), Lorenzo Tancredi (CERN) (Jan 31, Matteo Becchetti (Turin U. and INFN, Turin), Roberto Bonciani (Rome U. and INFN, Rome), Vittorio
2018) Del Duca (Zurich, ETH and Frascati), Valentin Hirschi (Zurich, ETH), Francesco Moriello (Zurich,
Published in: Phys.Rev.D 97 (2018) 5, 056017, Phys.Rev.D 97 (2018) 9, 099906 (erratum) - e- ETH) et al. (Oct 19, 2020)
Print: 1801.10403 [hep-ph] Published in: Phys.Rev.D 103 (2021) 5, 054037 - e-Print: 2010.09451 [hep-ph]
pdf & DOI  [= cite [Q reference search %) 63 citations pdf (2 DOI S cite @ reference search  5) 15 citations

d(scale) 0(PDF-TH) o(t, b, c) 6(1/my)
e ‘ -0.56 pb +0.40pb  £0.49 pb

R ‘ -1.16% +0.83% +1%
LHCH(XS)WG YR4 '16

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




_—— - — —_ — — X A v _ - -
H H H
Z Z

Higher order corrections to mixed QCD-EW contributions to Higgs boson ' Next-to-leading order corrections to light-quark mixed QCD-EW
production in gluon fusion contributions to Higgs boson production
Marco Bonetti (KIT, Karlsruhe), Kirill Melnikov (KIT, Karlsruhe), Lorenzo Tancredi (CERN) (Jan 31, Matteo Becchetti (Turin U. and INFN, Turin), Roberto Bonciani (Rome U. and INFN, Rome), Vittorio
2018) Del Duca (Zurich, ETH and Frascati), Valentin Hirschi (Zurich, ETH), Francesco Moriello (Zurich,
Published in: Phys.Rev.D 97 (2018) 5, 056017, Phys.Rev.D 97 (2018) 9, 099906 (erratum) - e- ETH) et al. (Oct 19, 2020)
Print: 1801.10403 [hep-ph] Published in: Phys.Rev.D 103 (2021) 5, 054037 - e-Print: 2010.09451 [hep-ph]
pdf & DOI  [= cite [Q reference search %) 63 citations pdf (2 DOI S cite @ reference search  5) 15 citations

d(scale) 0(PDF-TH) S o(t, b, c) 6(1/my)
e ‘ -0.56 pb 46 +040pb  40.49 pb

R ‘ -1.16% +0.83% +1%
LHCH(XS)WG YR4 '16

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




S(scale) | % S(PDE-TH) |\ S(t.b.c)  6(1/m,)

i_(l)ig EE ! -0.56 pb ‘ +0.40 pb +0.49 pb

R ‘ -1.16% +0.83% +1%
: ‘ ' ‘ LHCH(XS)\WG YR4 *16

ttttttttttt

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen P l RWTH

oooooooooooo




d(scale) \ 0(PDF-TH)

+0.10 pb ,
115k . -0.56 pb

0.21
iQ.S?ZE ‘ -1.16%

lllllllllll

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen P | RWTH

oooooooooooo




48.58 pb = 16.00pb  (+32.9%) (LO, rEFT)
+20.84pb  (+42.9%) (NLO, rEFT)
— 2.05pb (—4.2%) ((t,b, c), exact NLO)
+ 9.56pb  (+19.7%) (NNLO, rEFT)
+ 0.34pb (40.7%) (NNLO, 1/m;)
+ 240pb  (+4.9%) (EW, QCD-EW)
+ 1.49pb (+3.1%) (N®LO, rEFT)

d(scale) \ 0(PDF-TH)

+0.10 pb . i

—1.15 pb ‘ =0.56 pb
1+0.21%

—2.37%

WG YR

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




channel| (o3&’ /onnit — 1) [%)]

— - X _ - gg +0.62
H H qg —19
99 —4
total —0.16
99 +0.62
48.58pb = 16.00pb  (+32.9%) (LO, rEFT) 19 jg
+20.84 pia (+42.9%) (NLO, rEFT) tal — 0392
— 2.05pb (—4.2%) ((t,b, c), exact NLO)
+ 9.56pb (+19.7%) (NNLO, rEFT) Exact Top-Quark Mass Dependence in Hadronic Higgs Production
+ 0.34 pb (__()7%) (NNLO 1/mt) M. Czakon (Aachen, Tech. Hochsch.), R.V. Harlander (Aachen, Tech. Hochsch.), J.
T 9240 pq:) (__4.9%) (EW QCD EW) Klappert (Aachen, Tech. Hochsch.), M. Niggetiedt (Aachen, Tech. Hochsch.) (May 10, 2021)
1L 149 p‘i) (__3 1%) (N LO I‘EFT) Published in: Phys.Rev.Lett. 127 (2021) 16, 162002 - e-Print: 2105.04436 [hep-ph]

pdf ¢ DOI — Cite [[d reference search  3) 15 citations

d(scale) \ o(PDF-TH)
+0.10 pb ,
115 gb . -0.56 pb

+0.21%
—2.37%

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




channel| (o3&’ /onnit — 1) [%)]

— - X _ - gg +0.62
H H q9 —19
qq —4
total —0.16
99 +0.62
48.58pb = 16.00pb  (+32.9%) (LO, rEFT) a9 —18
+20.84pb  (+42.9%) (NLO, rEFT) L
— 2.05pb (—4.2%) ((t,b, c), exact NLO)
| (+19.7%) (NNLO, rEFT) Exact Top-Quark Mass Dependence in Hadronic Higgs Production
(——()7%) (NNLO 1/mt) M. Czakon (Aachen, Tech. Hochsch.), R.V. Harlander (Aachen, Tech. Hochsch.), J.
(__4.9%) (EW QCD EW) Klappert (Aachen, Tech. Hochsch.), M. Niggetiedt (Aachen, Tech. Hochsch.) (May 10, 2021)
(__3 1%) (N LO I‘EFT) Published in: Phys.Rev.Lett. 127 (2021) 16, 162002 - e-Print: 2105.04436 [hep-ph]

pdf ¢ DOI — Cite [[d reference search  3) 15 citations

d(scale) \ o(PDF-TH)
+0.10 pb ,
115 gb . -0.56 pb

+0.21%
—2.37%

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




channel (U exacI:JtO / UIIFIEIE‘J% o 1) [%]

— - X _ - gg +0.62
H H q9 —19
qq —4
total —0.16
99 +0.62
48.58pb = 16.00pb  (+32.9%) (LO, rEFT) a9 —18
+20.84pb  (+42.9%) (NLO, rEFT) L
— 2.05pb (—4.2%) ((t,b, c), exact NLO)
| (+19.7%) (NNLO, rEFT) Exact Top-Quark Mass Dependence in Hadronic Higgs Production
(——()7%) (NNLO 1/mt) M. Czakon (Aachen, Tech. Hochsch.), R.V. Harlander (Aachen, Tech. Hochsch.), J.
(__4.9%) (EW QCD EW) Klappert (Aachen, Tech. Hochsch.), M. Niggetiedt (Aachen, Tech. Hochsch.) (May 10, 2021)
(__3 1%) (N LO I‘EFT) Published in: Phys.Rev.Lett. 127 (2021) 16, 162002 - e-Print: 2105.04436 [hep-ph]

pdf ¢ DOI — Cite [[d reference search  3) 15 citations

d(scale) \ o(PDF-TH)
+0.10 pb ,
115 gb . -0.56 pb

+0.21%
—2.37%

Institute for

R. Harlander, Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Lo

and Cosmology




Institute for

R. Harlander; Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen - Paiicle Pysis

and Cosmology




Institute for

R. Harlander; Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Paiicle Pysis

and Cosmology




Institute for

R. Harlander; Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Paiicle Pysis

and Cosmology




Institute for

R. Harlander; Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Paiicle Pysis

and Cosmology




Institute for

R. Harlander; Higgs Theory Overview, FSP CMS Annual Meeting 2024, Aachen Paiicle Pysis

and Cosmology




% 107! L===_ LO Full ===
Q :z_%z— NLO FTapprox
—2 _—
810 = NLO Full =
mﬁ10_3 e N

5107} e
©10-5 | ==———
$107° | LHC 13 TeV ==

10-6 [ PDF4LHC15 NLO ="V

107 K=
s eV
~—~ 100 o |
S T
— i ‘
7. I ratio to LO Full
— 1.1F . f
£ 1.0 pretrbbbt et Tt ++++-l—t++++j-+++++_-|'j' SEERSEIEY:
Q 5 :
2 0.9 = ratio to NLO FTapprox 3

0.8 ¢ |

200 400 600 800 1000
Pt u [GGV]

-

Next-to-Leading-Order QCD Corrections to Higgs Boson Plus Jet
Production with Full Top-Quark Mass Dependence
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What | could not talk about...

off-shell Higgs production
Higgs decays
resummation
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