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Outline:
– PDG Neutrino group members

– RPP2018 Highlights

– 3-Flavor Parametrizations
– Changes for future editions

– Global Fits Issues
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PDG Neutrino Group

Neutrino Overseers:
– Cheng-Ju Lin (LBNL) à neutrino properties and 3-flavor mixing
– Sandro Bettini (INFN) à 0n/2n double-beta decays and BSM searches

Neutrino Ecoders:
– Kenzo Nakamura (KEK/ Kavli-IPMU)à solar and atm

– Maury Goodman (ANL)à accelerator

– Petr Vogel (Caltech) and Andre Piekpe (U. Alabama)à reactor 

– Keith Olive (U. Minnesota)à cosmological

Review Authors:
Group of leading experts writing reviews covering a broad range of neutrino 
landscape: Gallagher, Goodman, Hayato, Lesgourgues, Lin, Nakamura, 
Petcov, Piepke, Olive, Verde, Vogel, Zeller.
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RPP2018 Highlights

Precision era for neutrino mixing measurements

• All except one mixing 
parameters are measured to a 
few percent level uncertainty

• Octant of q23 and sign of Dm2
32

still not known

• CP violating phase is also not 
known at the moment

New review on Neutrinos in Cosmology that discusses 
cosmological models (e.g. LCDM), neutrino density, number of 
active species, and sum of neutrino masses
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Neutrinos in Cosmology
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Mixing Parametrizations

Mixing parametrization used in PDG evolves over time:
– Started with 2-flavor mixing
– Transitioned to 3-flavor mixing in 2006
– Added CP-violating phase (dCP) in 2014
– In 2015 switched sin2(2q) to sin2(q)

PDG 2018 Parametrization:
– Mixing angles sin2(q12), sin2(q23), sin2(q13)
– Mass differences Dm2

21, Dm2
32

– CP violating phase dCP

Four values of sin2(q23) are quoted for different mass ordering and 
octant assumptions. NOvA data favors non-maximal q23

NOvA: PRD 98, 03201 (2018)
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Consistent Oscillation Averages

Next edition needs to be more explicit on what are the official PDG numbers

Neutrino Review

PDG Listing
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Global Fits?

As neutrino experiments become more and more precise, sub-
leading effects (correlations among mixing parameters) are 
becoming important

Global fits information are used if the experiment quote the value in 
their paper. Otherwise, a straight-averaging is used

Ideal solution is for ALL neutrino experiments to work together and 
combine their results in a global fit. Takes time and not likely to 
happen soon

Ongoing discussion to adopt global fits results from 
phenomenologists as official PDG values. Some pros and cons for 
this approach. Not a long term solution

Mini-Workshop(?) with neutrino experts to find a consensus 
moving forward



Cheng-Ju Lin (LBNL), Page 8

Changes Under Discussion

• Start including mass ordering data in the Listings

• Evaluate Dm2 parametrization. Current generation of experiments 
are measuring Dm2

ee and Dm2
µµ, which is a mixture of Dm2

32 and
Dm2

21

• Switch averages to global fits. May need inputs from a broader 
community in the decision process

• Remove obsolete BSM results and move relevant measurements 
and new results into a separate section devoted to searches 
beyond the 3-flavor mixing paradigm   (See Bettini’s talk)
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Concluding Remarks

With a plethora of active and new experiments, neutrino data will 
continue to be one of the key components of PDG

Results expected from:
– Current experiments: T2K, Super-K, MINERvA, NOvA, Daya Bay, Double 

Chooz, RENO, IceCube, OPERA, MicroBooNE, Borexino, etc.
– Data expected in near term: SBND, ICARUS, short-baseline reactor 

experiments, JUNO, INO, etc.
– Longer term: DUNE and Hyper-K

Cosmology will continue to play important role 

We (PDG) are actively engaged to ensure the needs of the community 
are addressed


