
Neutrino Physics

Oxford U./RAL

Dave Wark 

Towards CP Violation in n Physics –

Five Colloquia and Counting?

Dave Wark

Oxford University/RAL

Praque Colloquium 2019

Oct. 25th, 2019

http://thesummerlad.com/wp-content/uploads/2011/10/kyoto-fushimi-inari.jpg


Neutrino Physics

Oxford U./RAL

Dave Wark 

From Fedor’s talk.
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In two years we will have been having 

Prague n Colloquia for ten years

• Where have we got so far?

• What might come in the next two(?) years?

• How will we move beyond that?
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And we had K2K and 

MINOS oscillation data.
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Chooz and Palo Verde

Limits on q13

Reactor experiments had only given limits on q13
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#

11

February , 2004
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What will existing experiments yield?

Even some 90% CP violation sensitivity...

sin22q13 = 0.1, NH
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We had theorists leading us (astray?).
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MINOS (1.7s)

ne appearance, q13 > 0? 

T2K (2.5s)

Interesting hints that

q13 > 0, but clearly

more data needed.

What about 

q13? 

No CP info, just hints on q13
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5/11, 14:46, all

Hell broke loose...

The outside world was giving us issues. . .
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So where are we now, in October 

2019 ?
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The outside world is still giving us issues. . .
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Reactor 

Experiments
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In 8 years q13 has gone from unknown to the most 

accurately measured angle!
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Time will tell if this is a fluctuation or 

an issue with one or both experiments!

The ongoing joint analysis of T2K and NOvA

data should probe assumptions and models – Prague n 2021?

Both will continue to run, T2K with upgrades.
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Where we have been since 2011…
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Sterile Indications…

MiniBooNE says.... 

No! 

Yes? 

Short baselines

(L/E ~ 1)

and Sterile n.

Latest… 
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Sterile Neutrinos: LSND Starts it all...

Excess of electron anti-neutrinos in a “beam” 

from stopped pion decay…
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LSND Starts it all...

Excess not seen by 

KARMEN experiment with similar sensitivity...
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Tease of the first data from SOLiD…
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Do we know how to interpret these results?

Do we need to expand our model base?
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Not a complete list – Borexino, for instance.
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What else might we get by 2021 ?
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The first gadolinium will be added to Super 

Kamiokande later this fiscal year (i.e., before April 

2020).  Should be able to see reactor anti-neutrinos 

from individual reactors within a year.
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Find DSNR neutrinos. . .

Slash PDK background. . .

Many added capabilities…

Tell n from anti-n. . .
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What is coming in the ten years 

beyond 2021 ?
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Very broad physics programme.

MEXT have asked MoF for construction money for next year.
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From Steve King’s talk at NuPhys 2016.
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From Eligio Lisi’s talk at TAUP 2019.  
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Theory breakthrough could 

occur at any time – PLEASE.
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Thanks to Rupert and Milos for

inviting us all and for the 

wonderful organization…
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