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Combination of experiments
The Jennifer2 era has been the years if 
‘combination’ both for Belle2 (+Belle) and for 
T2K (+SK, +NOVA) communities!

A lot of results from 
combination of 
experiments with pivotal 
participation from 
Jennifer2 members!
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Workshop (2/3 April, Pisa)

The final word on the achievements during
the Jennifer2 era
→ important learned lesson for the future

The future precision era / New Physics 
Searches will be dominated by combinations!

(Big and personal thanks to the 
speakers for the great talks!
Here just a summary of their inputs)

Session dedicated to combination of 
experiments for neutrino and quark flavour
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Neutrino oscillations
Different channels (να →νβ: 3x3) at different energies
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Why combining?
- Breaking degeneracies 
in the PMNS parameter space

- Overconstraining the 
PMNS parameter space:
eg, unitarity 

- Distinguish New Physics 
scenarios: eg, NSI



6

How combining? 
EASY

DIFFICULT

APPROXIMATED

PRECISE

Sum of final Gaussian errors on single 
parameter:
- non-gaussian effects?
- correlations?
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→ Full joint data fits between experiments!
(and even in that case, what about different models?)
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Main message for the future
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Flavour joint fits: CKMFit
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How to treat theoretical 
systematics?

Standard approach: 
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How to treat theoretical 
systematics?

Standard approach: 

Many other 
possibilities ...

And it does matter!!
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HFLAV: averaging physics variables

Heavy Flavor Averaging 
Group
https://hflav.web.cern.ch

“The Heavy Flavor Averaging 
Group (HFLAV) was established 
at the May 2002 Flavor
Physics and CP Violation 
Conference (Philadelphia) and 
continues the LEP Heavy Flavor
Steering Group's tradition of 
providing regular updates to the 
world averages of heavy
flavor quantities.”
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Conclusions (?)

- Combination of experiments 
is more important than ever in 
neutrino and quark flavour 
sector.

- Basic procedures and main 
challenges have been identified 
→ major results published!

- The best way to address them 
remains a challenge for the 
years to come!
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