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Just to say few words why you would not loose your 
time if you join the BSM workshop this afternoon

(Based a lot on Higgs Hunting talks 24-26 July 2017)



1.1) Higgs born 5 years ago

2M. Gouzevitch. Introduction to the workshop19/08/2017

● The Higgs boson was discovered through its couplings to 
bosons.
● We obtained a theory with 
stable vacuum up to the 
Planck scale. 



1.2) Higgs born 5 years ago

3M. Gouzevitch. Introduction to the workshop19/08/2017

● The Higgs mass offers a sweet spot: maximal number 
of channels/couplings available.

B.Murray



1.3) Higgs born 5 years ago
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      Morning       Afternoon



2.1) 5 years later

5M. Gouzevitch. Introduction to the workshop19/08/2017

● The only free parameter 
of SM where you really 
need to look “at the 
Higgs”: 125 GeV. 

● Expected: 4 MeV 
● A very rough direct upper 
limit on the width (H → ZZ): 
Width < 1 GeV. 
● A much more precise indirect 
limit from Higgs/continuum 
interference (model 
dependent): ~< 30 MeV.

      MASS       TOTAL WIDTH



2.2) 5 years later

6M. Gouzevitch. Introduction to the workshop19/08/2017

● Rather precisely measured in Run I. EWSB mechanism is 
established there.
● In 2015 data (low stats): “We lost our Higgs”. 

● In 2016 data: oufff we rediscovered it.

      EWSB

   Panic



2.3) 5 years later

7M. Gouzevitch. Introduction to the workshop19/08/2017

● Indirect constraints on top Yukawa 
trough the coupling to massless bosons: 

● The most interesting news from 2016:

●

● Some thinking about how to tackle the 2nd generation.

      H → ff 



2.4) The Higgs potential structure

8M. Gouzevitch. Introduction to the workshop19/08/2017

● The choice of the minimal Higgs 
potential in SM is a postulate as well 
as its structure:

● Fully constrained within SM:

● Higgs self-coupling provides a direct handle to 

● High precision Higgs BF provides an indirect handle to . 



2.5) The Higgs potential structure

9M. Gouzevitch. Introduction to the workshop19/08/2017



2.5) The Higgs potential structure
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3.1) Higgs portal to BIG questions

11M. Gouzevitch. Introduction to the workshop19/08/2017



3.2) Higgs portal to BIG questions
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    Why the Higgs 

sector shall be 
minimal?



3.3) Higgs portal to BIG questions
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