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Higgs production and decay

Associated production with one 
or two quarks (tH, t ӶÔH, ÂÂH)

Associated production 
with a vector boson (VH)

Vector-boson 
fusion (VBF)

Production modes

Decay modes

Ϥс҈ ϤлΦлн҈~58% ~3% ~22% ~3%

~87% ~7% Ϥп҈ Ϥн҈ ~0.05%

H O  WW*, H O  ZZ* H O  ʐ+ʐ-, H O  µ+µ-H O ÂÂ, H O  cÃ
~0.2% ~0.2%
( O ɾɾȟ ( O :ɾ

bŀǘǳǊŜ слт рн όнлннύμμ ŀǊ·ƛǾΥннлтΦлллфн

https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://arxiv.org/abs/2207.00092
https://arxiv.org/abs/2207.00092
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Run 2, Run 3, and Run 2+3 at ATLAS

ÅMost Run 2 studies now published (ί  13 TeV).

ÅRun 3 data collection finishes this year (ί  13.6 TeV).

ÅPartial Run 3 studies (2022-2024, up to 165 fb-1, highlighted) starting to reach publication.

Å Including results combining the two runs!

Public Run 3 luminosityPublic Run 2 luminosity

https://atlas.web.cern.ch/Atlas/GROUPS/DATAPREPARATION/PublicPlots/2025/DataSummary/figs/intlumivstimeRun3.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/DATAPREPARATION/PublicPlots/2018/DataSummary/figs/intlumivstimeRun2.png
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/Ǌƻǎǎ ǎŜŎǘƛƻƴ ƳŜŀǎǳǊŜƳŜƴǘǎ
CƛŘǳŎƛŀƭ ŎǊƻǎǎ ǎŜŎǘƛƻƴ

ÅaŜŀǎǳǊŜƳŜƴǘ ǿƛǘƘƛƴ ŀ ƭƛƳƛǘŜŘ ǇƘŀǎŜ ǎǇŀŎŜ όŘƛŎǘŀǘŜŘ ōȅ ŘŜǘŜŎǘƻǊύΦ

{ƛƳǇƭƛŦƛŜŘ ¢ŜƳǇƭŀǘŜ /Ǌƻǎǎ {ŜŎǘƛƻƴǎ ό{¢·{ύ

Å5ƛŦŦŜǊŜƴǘƛŀƭ ŎǊƻǎǎ ǎŜŎǘƛƻƴΣ ƻǊƎŀƴƛȊŜŘ ōȅ ƪƛƴŜƳŀǘƛŎ ǎŜƭŜŎǘƛƻƴǎΦ

Å!ƭƭƻǿǎ ŦƻǊ ŜŀǎƛŜǊ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŘƛŦŦŜǊŜƴǘ ŘŜŎŀȅ ŎƘŀƴƴŜƭǎΦ

Å{ŎƘŜƳŜǎ ƻǊƎŀƴƛȊŜŘ ōȅ IƛƎƎǎ ǇǊƻŘǳŎǘƛƻƴ ƳƻŘŜΣ ƳŜŀǎǳǊŜƳŜƴǘ ōƛƴǎ 
ƛǘŜǊŀǘŜŘ ǳǇƻƴ όŎǳǊǊŜƴǘƭȅ ǎǘŀƎŜ мΦнύΦ

SciPost Phys.Comm. 15 (2026) || arXiv:1906.02754

https://scipost.org/SciPostPhysCommRep.15
https://scipost.org/SciPostPhysCommRep.15
https://scipost.org/SciPostPhysCommRep.15
https://arxiv.org/abs/1906.02754


Recent 
measurements
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Decay:  H O  Zɾ arXiv:2507.12598

Search/branching ratio measurement.
    Production: Inclusive (ЉЉɾ final state)
    Data set: Early Run 3 (2022-2024, 165 fb-1)
                     Combined with Run 2 result (140 fb-1)

Å{Ƴŀƭƭ ōǊŀƴŎƘƛƴƎ ǊŀǘƛƻΣ ǎƛƳƛƭŀǊ ǘƻ (O ɾɾΦ  aŀƴȅ .{a ŎŀƴŘƛŘŀǘŜǎ ŎƻǳƭŘ ƛƴŦƭǳŜƴŎŜ (O :ɾ "2Σ 
ǎƻ .wό(O :ɾύκ.wό(O ɾɾύ Ґ ǎŜƴǎƛǘƛǾŜ ǇǊƻōŜ ǘƻ ƴŜǿ ǇƘȅǎƛŎǎΦ

tŀǊǘƛŀƭ wǳƴ оΥ 

    hōǎŜǊǾŜŘ ǎƛƎƴŀƭ ȅƛŜƭŘΥ А Ґ πȢω Ȣ
Ȣ

    hōǎŜǊǾŜŘ ǎƛƎƴŀƭ ǎƛƎƴƛŦƛŎŀƴŎŜΥ мΦпʎ

tŀǊǘƛŀƭ wǳƴ о Ҍ wǳƴ н ŎƻƳōƛƴŀǘƛƻƴΥ 

    hōǎŜǊǾŜŘ ǎƛƎƴŀƭ ȅƛŜƭŘΥ А Ґ ρȢσ Ȣ
Ȣ

    hōǎŜǊǾŜŘ ǎƛƎƴŀƭ ǎƛƎƴƛŦƛŎŀƴŎŜΥ нΦрʎ

https://arxiv.org/abs/2507.12598
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Decay:  H O  ɾɾ,  H O  ZZ* O  τЉ
Fiducial cross section measurement via statistical fit to invariant mass 
spectra.
    Production: Inclusive
    Data set: Early Run 3 (2022)  
    (H ɾOɾ: 31.4 fb-1, H ZOZ*O 4Љ: 29.0 fb-1)

Eur. Phys. J. C 84 (2024) 78 || arXiv:2306.11379

Run 2 publication: arXiv:2207.08615 

Some low efficiency muon 
trigger data removed.

Å{Ƴŀƭƭ ōǊŀƴŎƘƛƴƎ ǊŀǘƛƻǎΦ 
Å{ǘǊƻƴƎ ƭŜǇǘƻƴκǇƘƻǘƻƴ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŜŦŦƛŎƛŜƴŎƛŜǎΦ

CƛŘǳŎƛŀƭ ƳŜŀǎǳǊŜƳŜƴǘΥ 

ʎɾɾÏÂÓȡχφ  ÆÂ 

ʎɾɾ3-ȡφχȢφ Ȣ
Ȣ ÆÂ 

ʎτЉÏÂÓȡ ςȢψπȢ
Ȣ ÆÂ

ʎτЉ3-ȡ σȢφχȢ
Ȣ ÆÂ

/ƻƳōƛƴŜŘ ƳŜŀǎǳǊŜƳŜƴǘΥ 

ʎ ÐÐ O (   υψȢς Ȣ
Ȣ ÐÂ

ʎ ÐÐ O (3-  υωȢω Ȣ
Ȣ ÐÂ

https://link.springer.com/article/10.1140/epjc/s10052-023-12130-5
https://arxiv.org/abs/2306.11379
https://arxiv.org/abs/2207.08615


Fiducial and STXS cross section measurement via 
profile likelihood fit to signal and control regions.
    Production: ggF, VBF (ЉʉЉʉ final states)
    Data set: Run 2 (140 fb-1)
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Decay:  H O  WW* Eur. Phys. J. C 85 (2025) 1403 || arXiv:2504.07686

ÅFirst ggF ὴ  300 GeV split.
ÅFirst 1-jet VBF measurement.
ÅFirst 2-jet VBF ὴ  ά (350, 1000, 1500 GeV) splits.

ʎ(ggF)xBR(( ᴼ WW*): ρςȢτ Ȣ
Ȣ pb 

ʎ(VBF)xBR(H ᴼ 77ɕ: πȢχωȢ
Ȣ  pb

Å[ŀǊƎŜ IƛƎƎǎ ōǊŀƴŎƘƛƴƎ Ǌŀǘƛƻ ǿƛǘƘ ƭŜǇǘƻƴƛŎ Ŧƛƴŀƭ ǎŀǘŜΦ
ÅtǊƻōŜ ƻŦ IƛƎƎǎ ŎƻǳǇƭƛƴƎ ǘƻ ƘŜŀǾȅ ǉǳŀǊƪǎκƎƭǳƻƴǎ 
όƎƎCύ ŀƴŘ ǾŜŎǘƻǊ ōƻǎƻƴǎ ό±.CΣ ±I ŘŜŎŀȅύΦ

https://link.springer.com/article/10.1140/epjc/s10052-025-14761-2
https://arxiv.org/abs/2504.07686
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Decay:  H O  WW*
Fiducial and STXS cross section measurement. 
    Production: WH (2Љȟ σЉ final states) 
              ZH (4Љ final state)
    Data set: Run 2 (140 fb-1)

JHEP 08 (2025) 034||  arXiv:2503.19420

ÅLarge branching ratio.
ÅProbe of Higgs coupling to vector bosons.
ÅFirst ATLAS VH, H O  WW* STXS measurement.

https://link.springer.com/article/10.1007/JHEP08(2025)034
https://arxiv.org/abs/2503.19420
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Decay:  H O   ʐ+ʐ- WI9t ло όнлнрύ лмлμμ ŀǊ·ƛǾΥнплтΦмсонл

{¢·{ ϧ ¦ƴŦƻƭŘŜŘ CƛŘǳŎƛŀƭ 5ƛŦŦŜǊŜƴǘƛŀƭ ό¦C5ύ ŎǊƻǎǎ ǎŜŎǘƛƻƴ ƳŜŀǎǳǊŜƳŜƴǘǎΦ
    tǊƻŘǳŎǘƛƻƴΥ ÇÇ&ȟ 6"&ȟ 6(ȟ ÔӶÔ(
    5ŀǘŀ ǎŜǘΥ wǳƴ н όмпл Ŧōπмύ

~6% BR, many production modes considered, enough 
statistics for new STXS measurements:
ÅFirst VBF split in full STXS 1.2 bins. 
ÅFirst t ӶÔH split at 200 and 300 GeV.

https://link.springer.com/article/10.1007/JHEP03(2025)010
https://link.springer.com/article/10.1007/JHEP03(2025)010
https://link.springer.com/article/10.1007/JHEP03(2025)010
https://link.springer.com/article/10.1007/JHEP03(2025)010
https://link.springer.com/article/10.1007/JHEP03(2025)010
https://link.springer.com/article/10.1007/JHEP03(2025)010
https://arxiv.org/abs/2407.16320
https://arxiv.org/abs/2407.16320
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Decay:  H O   µ+µ-
Phys. Rev. Lett. 135 (2025) 231802||  arXiv:2507.03595

Run 2 result

Search/branching ratio measurement
    Production: ggF, VBF, VH, t ӶÔH
    Data set: Early Run 3 (2022-2024, 165 fb-1)
        Combined with Run 2 result (140 fb-1)

ÅExtremely small branching ratio, but best option 
to study Higgs coupling to second generation 
fermions.

/ƻƳōƛƴŜŘ ǎƛƎƴŀƭ ǎǘǊŜƴƎǘƘ ҡ Ґ ρȢτ Ȣ
Ȣ

hōǎŜǊǾŜŘ ǎƛƎƴƛŦƛŎŀƴŎŜΥ оΦп̀ όнΦр̀ ŜȄǇΦύ

https://journals.aps.org/prl/abstract/10.1103/gzdh-p159
https://arxiv.org/abs/2507.03595
https://arxiv.org/abs/2007.07830
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Search/branching ratio inclusive and STXS measurement.   
    Production: VH
    Data set: Run 2 (140 fb-1)

ÅLooking at leptonic V decay final states (0, 1, or 2Љ± ).
Åὴ  > 600 GeV measurement (planned for STXS stage 1.3)

JHEP 04 (2025) 075||  arXiv:2410.19611

ʎ(VH)xBR(H ᴼ ÃÃ  = 11.5 SzM

First 5ʎ obs of WHH O ÂÂ!

WH, H O  bÂ

 µ = πȢωυȢ
Ȣ

 Signal signif: 5.3ʎ

ZH, H O  bÂ

 µ = πȢψψȢ  
Ȣ

 Signal signif: 4.9ʎ

5ŜŎŀȅΥ  ( O ÂÂȟ ( O ÃÃ

https://link.springer.com/article/10.1007/JHEP04(2025)075
https://arxiv.org/abs/2410.19611
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5ŜŎŀȅΥ  ( O ÂÂ
Fiducial cross section and STXS measurement.   
    Production: t ӶÔH
    Data set: Run 2 (140 fb-1)

ÅSensitive probe of fermionic Higgs couplings (production and decay).
ÅChallenging background treatment (t ӶÔ+jets events).
ÅSingle lepton and dilepton channels.

Eur. Phys. J. C 85 (2025) 210||  arXiv:2407.10904

ʎ(t ӶÔH) : τρρ ÓÔÁÔȢ (syst.) fb

SM: ʎ(t ӶÔH) : υπχ  fb

 µttH =πȢψρȢ
Ȣ ÓÔÁÔȢ Ȣ

Ȣ (syst.)

 Signal signif: 4.6ʎ

https://link.springer.com/article/10.1140/epjc/s10052-025-13740-x
https://arxiv.org/abs/2407.10904
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{ǳƳƳŀǊȅ ϧ ƻǳǘƭƻƻƪ

ÅGreat progress in recent years!

ÅLatest global signal strength 
measurement:

ÅMany cross section and BR 
measurements 10-40% more precise 
than previous studies. 

ÅGood agreement with standard model 
so far!

!¢[!{π/hbCπнлнрπллс

2022

2025

Nature 607 52 (2022)
ATLAS-CONF-2025-006

А
ʎ ὄzὙ

ʎ ὄzὙ
ρȢπςσȢ

Ȣ

https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://www.nature.com/articles/s41586-022-04893-w
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
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Summary & outlook

vǳŜǎǘƛƻƴǎΚ

arXiv:2508.14695

arXiv:2510.23755

arXiv:2301.10731

arXiv:2511.21911

arXiv:2410.19611

ŀǊ·ƛǾΥнплтΦмлфлп

arXiv:2509.14005

ŀǊ·ƛǾΥнрммΦнмфмм

arXiv:2410.19611

arXiv:2507.03595

arXiv:2407.16320

arXiv:2503.19420

arXiv:2504.07686

ŀǊ·ƛǾΥнрлтΦмнрфу

arXiv:2306.11379

ŀǊ·ƛǾΥнолсΦммотф

(A)

Full Run 3 studies with 
300+ fb-1 on the horizon!

A lot to look forward to!

(Marked with (A) if in appendix)

(A)

(A)

ό!ύ

(A)

ό!ύ

https://arxiv.org/abs/2508.14695
https://arxiv.org/abs/2510.23755
https://arxiv.org/abs/2301.10731
https://arxiv.org/abs/2511.21911
https://arxiv.org/abs/2410.19611
https://arxiv.org/abs/2407.10904
https://arxiv.org/abs/2407.10904
https://arxiv.org/abs/2509.14005
https://arxiv.org/abs/2511.21911
https://arxiv.org/abs/2511.21911
https://arxiv.org/abs/2410.19611
https://arxiv.org/abs/2507.03595
https://arxiv.org/abs/2407.16320
https://arxiv.org/abs/2503.19420
https://arxiv.org/abs/2504.07686
https://arxiv.org/abs/2507.12598
https://arxiv.org/abs/2507.12598
https://arxiv.org/abs/2306.11379
https://arxiv.org/abs/2306.11379
https://arxiv.org/abs/2306.11379
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Run 2 measurement tables (2025)
Appendix

ATLAS-CONF-2025-006

https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
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Run 2 Summary details (2025)
!ÐÐÅÎÄÉØ

ATLAS-CONF-2025-006

https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
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Run 2 summary details (2024)
Appendix

JHEP 11 (2024) 097||  arXiv:2402.05742

https://link.springer.com/article/10.1007/JHEP11(2024)097
https://arxiv.org/abs/2402.05742
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STXS schemes (Stage 1.2) ŀǊ·ƛǾΥмфлсΦлнтрп

Appendix

The intention of performing these 
differential cross section measurements 
is to:
ÅReduce theory dependence when 

possible.
ÅBetter isolate possible BSM effects.

https://arxiv.org/abs/1906.02754
https://arxiv.org/abs/1906.02754
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Decay:  H O  bÂ, H O  cÃ arXiv:2511.21911

{ŜŀǊŎƘκōǊŀƴŎƘƛƴƎ Ǌŀǘƛƻ ƳŜŀǎǳǊŜƳŜƴǘΦ 
    tǊƻŘǳŎǘƛƻƴΥ 6"&
    5ŀǘŀ ǎŜǘΥ wǳƴ н όотΦр Ŧōπмύ ŀƴŘ ŜŀǊƭȅ wǳƴ о όнлннπнлноΣ рмΦр Ŧōπмύ

ÅStructured as ( ᴼ cÃ measurement, measured bÂ in parallel.
ÅUses trigger developed in 2018, high VBF ( ᴼ cÃ, ( ᴼ bÂ efficiency.
ÅDifficulty due to small Higgs Yukawa coupling to charm (relative to 

dominant bottom multijet background) and jet identification.

ʎ 6"&Ø"2( O ÃÃӶ  τρz3-

Appendix

https://arxiv.org/abs/2511.21911
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Decay:  H O  bÂ arXiv:2509.14005

Search/branching ratio measurement. 
    Production: VBF, with associated photon
    Data set: Run 2 (133 fb-1)

ÅwŜǉǳƛǊŜƳŜƴǘ ƻŦ ǇƘƻǘƻƴ ǊŜŘǳŎŜǎ ƛƳǇŀŎǘ ƻŦ ƳǳƭǘƛƧŜǘ 
ōŀŎƪƎǊƻǳƴŘ όǊƛƎƘǘύΦ
ÅtƘƻǘƻƴ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ŎƭŜŀƴ ǘǊƛƎƎŜǊ ǎƛƎƴŀǘǳǊŜΦ
ÅhǘƘŜǊ ǇǊƻŘǳŎǘƛƻƴ ƳƻŘŜǎ ƘŀǾŜ ƭƛƳƛǘŜŘ ŎƻƴǘǊƛōǳǘƛƻƴ 
ǘƻ ǎƛƎƴŀƭ ǊŜƎƛƻƴ ό6( ғ р҈ύΦ Signal strength relative to SM = πȢς Ȣ

Ȣ 
Observed significance: 0.3̀ (1.5̀  exp.)

!ÐÐÅÎÄÉØ

https://arxiv.org/abs/2509.14005
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Decay:  H O  Invisible (4ʉ)
Search/branching ratio measurement.
    Production: VBF, ZH, t ӶÔH, ggF
    Data set: Run 2 (139 fb-1)
        Combined with Run 1 (VBF only)
         (4.7 fb-1 at ί χ TeV, 20.3 fb-1 at ί ψ TeV)

ÅPrimarily conducted as dark matter probe.
ÅIn the standard model extremely small branching 

ratio, due to H O  ::ɕ ᴼ 4ʉ: BR(Hᴼ)ÎÖÉÓÉÂÌÅ): ~0.1%

Phys. Lett. B 842 (2023) 137963||  arXiv:2301.10731

2ÕÎ ςȡ "2( O )ÎÖÉÓÉÂÌÅ  πȢρρσ ÁÔ ωυϷ #, 
ÅØÐÅÃÔÅÄȡ πȢπψπȢ

Ȣ

#ÏÍÂÉÎÁÔÉÏÎȡ "2( O )ÎÖÉÓÉÂÌÅ  πȢρπχ ÁÔ ωυϷ #, 
ÅØÐÅÃÔÅÄȡ πȢπχχȢ

Ȣ

Appendix

https://www.sciencedirect.com/science/article/pii/S0370269323002976
https://arxiv.org/abs/2301.10731
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Production:  tH
Fiducial cross section and STXS measurement.   
    Decays: bb, WW*, ZZ*, ʐ+ʐ- (Extra Љ in final states from t.)
    Data set: Run 2 (140 fb-1)

ÅProbe of Higgs Yukawa coupling to top quark Ą important 
implications for radiative corrections to Higgs potential.
ÅProduction at LHC via tHq, tWH (and ~3% of production via 

s-channel, neglected here).
ÅIndividual channels measured separately, but combined 

value measured via simultaneous fit.

JHEP 10 (2025) 093||  arXiv:2508.14695

ʎtH   ρσȢωᶻὛὓ

 µtH = ψȢρ Ȣ
ȢÓÔÁÔȢ Ȣ

Ȣ(syst.)

 Signal signif: 2.8ʎ

!ÐÐÅÎÄÉØ

https://link.springer.com/article/10.1007/JHEP10(2025)093
https://arxiv.org/abs/2508.14695

