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welcome!
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Thank you to fellow organizers, administrators, participants,

chairs, speakers, and particularly Team WG5

Carsten Rott (Utah) and Ian Shoemaker (Virginia Tech.)
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which one is WG5?
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Working Group 5: New physics beyond PMNS
Except for ν osc. (WG1), ν scattering (WG2) , and muons (WG4)!
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ν evidence for new physics
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Problem: according to the SM, mν = 0. (The data disagree, obviously.)
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Problem: according to the SM, mν = 0. (The data disagree, obviously.)

Neutrino masses (’15) =⇒ many open questions:
ν have mass. What is generating mν?
ν masses are tiny. What sets the scale of mν?
mν are nearly degenerate. What sets the pattern of mν?
ν carry no QCD/QED charge. Are ν, ν the same (Majorana)?
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mν ̸= 0 + renormalizability + SM gauge inv. =⇒ new particles!
[Ma (’98)]

Incredibly powerful but also incredibly vague since new particles:

... can be light , or heavy /

... can be short-lived , or long-lived ,

... can have SM gauge interactions, e.g., H±± in Type II Seesaw

... can have new gauge interactions, e.g. νR and ZB−L in U(1)B−L

... must couple to ΦSM and L, often inducing collider processes that
do not conserve lepton number (LNV) and/or lepton flavor (LFV)
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Many ways to explore neutrino mass models

1. Indirect production at non− accelerator laboratories

3. Indirect production at accelerators

2. Direct production
h0, W±, π±, 3H, . . .

N,∆±±, ZB−L, . . .
software/tools

double precision . . .
lifetime = hbar / . . .

implicit none

subroutine

print *, . . .

end subroutine

4. Simulation

getDecayRate()

For reviews on neutrino mass models and their tests, see, e.g.,
Y. Cai, J. Herrero-García, M. Schmidt, A. Vicente, R. Volkas [1706.08524];

Y. Cai, T. Li, T. Han, RR [1711.02180]; S. Pascoli, RR, C. Weiland [1812.08750]
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Working Group 5 Agenda
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Day 2 (Tuesday)
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WG 1 + WG 5 Joint Session

Chair: Neil McCauley
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Day 3 (Wednesday)
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WG 5 Sessions (three!)

Chairs: Serguey Petcov, Vedran Brdar, and Zahra Tabrizi
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Day 4 (Thursday)
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WG 5 Sessions (three!)

Chairs: Valentina De Romeri, Carsten Rott, Sacha Davidson
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Day 5 (Friday)
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BSM-related Plenaries

Chairs: Frederik Wauters, Carsten Rott
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The discovery of nonzero neutrino masses
inspires many, many questions!

We hope WG5 talks will shed some light
on these exciting mysteries!
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Thank you!
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Nu Masses and New Particles

Nonzero neutrino masses =⇒ new degrees of freedom exist: [Ma’98]

mν 6= 0 + left− handed (LH) Weak currents

LH Majorana Mass : mL
ν νLν

c
L Dirac Mass : mD

ν νLνR

m
L
ν = y〈∆〉 or new dynamics m

D
ν = y〈ΦSM〉

(renormalizability)

(gauge invariance)

mν ̸= 0 + renormalizability + gauge inv. =⇒ new particles!
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