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Out of a group of 1300 photographs of cosmic-ray tracks
in a vertical Wilson chamber 15 tracks were of positive
particles which could not have a mass as great as that of
the proton. From an examination of the energy-loss and
ionization produced it is concluded that the charge is less
than twice, and is probably exactly equal to, that of the
proton. If these particles carry unit positive charge the

curvatures and ionizations produced require the mass to be
less than twenty times the electron mass. These particles
will be called positrons. Because they occur in groups
associated with other tracks it is concluded that they must
be secondary particles ejected from atomic nuclei.
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Quantify degree of the leptonic asymmetry with the CP source:

(¢ — leptons) — I (¢ — antileptons)
(¢ — leptons) + I (¢ — antileptons)
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Dirac Mass Potential

—DyvaN; + h.c.

Lesm
U
—F,, (ﬁ - La) N the —SB e LN b
We identify
D, = vFy

Unfortunately, this requires

|Foy| ~ 10712
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Neutrino Mass Types

Majorana Mass Potential

1 12
—5 aﬁyal/ﬁ—i- h.C.
Lesm

U

- EWSB
~Far (H - La) Ny = SMINiN, + he.  ———>  —3M2svavs + hic.

We identify
M oc My
Hence, “see-saw effect” whereby

M, sufficiently large = M, 5 sufficiently small
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Assuming large M,
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1
f(x)=~1 if f(x)=¢"
() ~1+x if F(x) =€ T,

1 . 1
Lesw D> — 5 YioNiN; = Fo (H : La> Ny — 5 M Ny + h.c.

The Weinberg operator appears through the decay channel

b — NjN; — (FI~La> <I—~I~L5>
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CP-Violating Amplitudes
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“Procedure”

e Four one loop-level diagrams

e Tree-loop interferences (CP violating phases)

e 1 — 4 body phase space integration (shut up and Mathematica)
Future Work

e Verify tree-loop interferences

e Tell Mathematica what to integrate and get ¢
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In EFT limit my < |M|:
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In EFT limit my < |M|:
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