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Mass searches are expected to improve by a 1.5 -1.9 factor

The fine tuning question
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Indirect measurements will improve by a factor of
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Roughly:

The impact of precision measurements will grow



1) We attempt to characterise the broad landscape of symmetry-
based naturalness solutions.


2) Adding SUSY allows us to interpolate between direct and indirect 
searches.
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The kitchen sink

But… why????

Gegenbauer Higgs + SUSY Twin Higgs + pNGb Higgs



 The kitchen sink
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Gegenbauer (  ,  ):SO(8) → SO(4)A × SO(4)B SUSY [Durieux, McCullough,Salvioni, ‘22]



Evolution of the tuning

4/5

Tuning driven by v/f



Evolution of the tuning
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Increase in the tuning by a 
factor ~4 driven by

|δhVV | < 2.6 %
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Evolution of the tuning

Only a factor 5 deeper

 is natural here due to the Gegenbauer, 
but stops drive the tension
v ≪ f
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Evolution of the tuning
Here we are dominated by 
searches for stops.

The tuning here is 50 times 
worse.
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Conclusions
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• For pNGB approaches to Higgs naturalness we are presently astride 
the ‘direct search’ and ‘indirect precision’ eras.


If all measurements continue to be SM like, even the Kitchen Sink 
can’t scape tuning.


Optimistically: if evidence of naturalness is to arise, it may show 
first in the form of Higgs coupling deviations.
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