
WHHHereare we now?
HHHowFar can we go?

Summary of the HHH conference ςDubrovnik Sept. 2025

https://indico.cern.ch/event/1387239/overview


WHHHereare we now?

I was not certain. 

So I do what we all do ĄRely on the expert!

Vuko!



We are HHHere:

According to  Vuko



We are HHHere:

According to Vuko

And we all owe him,

And the IUC staff

Our Gratitude!





The Fire Brigade

¢ƘŜ Ψ{Ω ƛƴ {ŎƛŜƴŎŜ {ǘŀƴŘǎ ŦƻǊ ά{ŀŦŜǘȅέΗ



How Many Higgs does it take to screw in a light bulb?



Deep Tau - CMS

CǊƻƳ 5Φ wƻȅΩǎ ǘŀƭƪ

From 2024 ςnew triggers available operating on 
4 jets

Useful for any Higgs Ąttsignature.



Roshan Joshi (aka ςά¢ƘŜ {ƘƛǊǘέύ

ATLAS flavour tagging advances



Not to be outdone ςATLAS adding ttriggers as well 



Jet Charge tagging (Clara R. )



But Seriously ςWHHHereare we?
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LEARN MORE ABOUT THE Higgs potential?
10 year Higgs discovery at Nikhef

4 July 2022

O.Karkout



We are here:

B. Todd Huffman - Oxford University 14



Letõs turn to theory
There are many models. 

What to make of it all?



B. Todd Huffman ïOxford University 16

Toscanelli's model of the geography of the Atlantic Ocean, 
which directly influenced Columbus's plans

The Role of Models in Exotic physics Searches



17/ƻƭǳƳōǳǎΩ ±ƻȅŀƎŜǎ

The Role of Models in òmostó Searches

Lesson from this:

It is good to be right

But it is not necessary







Problem:

SM XS is really small

bƻǘ ǿƘŀǘ LΩŘ Ŏŀƭƭ 
huge even at FCC



But some theories are easier to 
parse than others.



Extensions to SM ς
like TRSM 

Can enhance crossections

Worth a look.

Even in CMS and ATLAS
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TH, Yang Ma, Keping
Xie, arXiv:2007.14300

the valance. : LO sea.
Quarks: NLO;  gluons: NNLO.

EW PDFs @ a Muon Collider 
DGLAP evolution in full SM:

Take into account two scales:  QCD~ ΏQCD ,  EW ~ v







Giulia Z.  Projections to the future of HHH



The far future of HHH limits. 
Including SMEFT



In HHH Experimentally much progress!

ÅATLAS ςFirst HHH limits in K3 vs K4 in the 6b channel
ÅAlso limits in TRSM and a general search for high-mass 

resonances

ÅPublished in Feb. this year

ÅCMS ςVery recent K3 vs K4 limits in two channels
Å4byy ςlow background, but even more rare

Å6b in mixed boosted and resolved jet signatures



A TRSM Money plot

B. Todd Huffman - Oxford University 31

Published in 
Phys. Rev. D

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.032006


Used DNN scores in 
4b/5b ratio and low score 
5b/6b from data to fix 
backgrounds

Set K3 limit independent 

of HH(which CMS showed can 

strengthen limits)

ό3ˁΣ ˁ4) 
interpretation
-мм ғ ˁ3 < 17
-нол ғ ˁ4 < 240
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THE ULTIMATE COMBINATION: 
H + HH + HHH See G.Zanderighi

arXiv:2505.20463

Ilustration by U.Haisch





Ultimate Goal (unless we find a resonance)

ÅThe K3 and K4 parameters are key to 
the shape of the Higgs potential. 

ÅWe are only just beginning to explore 
this.

ÅWas there a phase transisitonin the 
early Universe?

ÅWill there be another?!

ÅI would love to find out!



WHHHereare we going?

I am not certain. 

But I am more confident than I was!
For in the future Ą

{ǳǊŜƭȅ ǿŜ ŀǊŜ ƎƻƛƴƎ ōŀŎƪ ǘƻΧΦ





My Poster Entry!
2027

Symbolic

Up-hill struggle of HHH physics

Cŀōǳƭƻǳǎ ǊŜǿŀǊŘǎ ŀǘ ǘƘŜ ŜƴŘΧΦΦ

Maybe

Hard climb ςthe top is not visible. 


