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Algebraic Complexity

Three �avor survival probability

Pν̄e→ν̄e = 1 − sin
2
2θ13(cos

2
θ12 sin

2
∆31 + sin

2
θ12 sin

2
∆32) − cos

4
θ13 sin

2
2θ12 sin

2
∆21

= 1 − 2s
2
13c

2
13 − 4c

2
13s

2
12c

2
12 sin

2
∆21 + 2s

2
13c

2
13

√
1 − 4s212c

2
12 sin2 ∆21 cos(2∆32 ± ϕ),

where ∆21 ≡ ∆m2
21L/4E, ∆32 ≡ ∆m2

32L/4E, in which L is the baseline

and E is the antineutrino energy, and

sinϕ =
c212 sin 2∆21√

1− 4s212c
2
12 sin

2∆21

, cosϕ =
c212 cos 2∆21 + s212√
1− 4s212c

2
12 sin

2∆21

.

Conversion probability (Pν̄e→ν̄ν ) has more terms.
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Visualization is Important

My favorite quote:

In QED, as in other quanrum �eld theories, we can use the
little pictures invented by my colleague Richard Feynman,
which are supposed to give the illusion of understanding
what is going on in quantum �eld theory.
�M. Gell-Mann
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