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From ive flavour E m =

A change of basis in the Hilbert space
by using the 3x3 unitary matrix U called
PMNS matrix:
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i (t >—Z o|Va(t)
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BUT! Why ONLY three active

flavors?

Experiments at LEP found that:
Ny = 2.9840 = 0.0023
Best fit for the Z boson decay width

NOTE: Those are the number of families
interacting weakly!

BUT! BUT! Is this in
complete agreement with other

observations?
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hadrons @ LEP

| 3 FAMILIES?
[ ALEPH

1.3

OPAL 1 LOVE!

—

L § average measurements,
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by factor 10
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nﬂ Observing 1/, disappearance N

Less neutrinos than expected are observed in RAA region... hidden oscillation?
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To fit observations at LEP: 4th type of neutrino must be STERILE

i experiments
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+  Stereo wants to know!
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Variable short baseline neutrino segmented 6-cell detector

8-11m from ILL Nuclear Reactor Core - Grenoble (France)

IBD in liguid scintillator: PMT measure e+ and n signals
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K veto

Polyethylene
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ILL Reactor Plant NN
N

Institut Laue-
Langevin, Grenoble
FRANCE

Reactor core needs to be very compact 58 MW of power.

Highly enriched U-235.
Measuring ~ 50% Reactor ON time.

8m minimum distance from detector.
e [LL with core’s diameter of 9cm Challenging reactor-related BG.

e Source as point-like as possible

e Detector located very close to the source
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[1] U-235

stimulated with
neutrons
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[2] Fission products
controlled fission | disintegrate via beta
decay emitting
antineutrinos
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IBD cross section
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[3] Inverse beta
decay

the scintillator
Ue+p—et +n

SCINTILLATOR
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Physical process

[3] Inverse beta
decay
the scintillator

U, +p—vet+n

[5] Neutron
[4] Electron g Catcher (Gd):
losses energy emits
until gammas
annihilation: § summing up

Prompt 8MeV
signal

SCINTILLATOR
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What do we see?
Energy of the prompt
signal, necessarily in

coincidence with delayed

signal:

Response to 2 MeV positrons
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. resolution: ~12%
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=== Furthest Cell Survival probability depends on L/E - Difference in flux
s Closest Cell between cells must be visible

L
P(D, — Ug) ~ sin® 2014 - Sin2(1.27Amilﬁ)
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reactor (core) and nearby AN Fast n scatters with H+ and

experiments (D19, IN20) | recoil energy creates prompt
accidentally produce ‘ , signal. Slowed down n
random coincidence generates delayed signal.
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“This is not even wrong!” Woltgang Ernst Pauli
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