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Working Group 5
NuFact 2022 – Snowbird, Utah & U. Utah

Richard Ruiz on behalf of WG5

Institute of Nuclear Physics – Polish Academy of Science (IFJ PAN)

August 1 2022
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welcome!
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Thank you to fellow organizers, administrators, participants,

chairs, speakers1, and particularly Team WG5

Koun Choi (IBS) and Ian Shoemaker (Virginia Tech.)

1This is a gentle but very public reminder to upload your talks. ,,,
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which one is Working Group 5?
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Working Group 5: New physics beyond PMNS
Overlap with ν osc. (WG1), ν scattering (WG2), muons (WG4),
ED&I++ (WG7)!
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new physics (and WG5 ,!) is at the core of ν physics
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Problem: according to the SM, mν = 0. (The data disagree, obviously.)

1

2

3

4

5

∆
χ

2

0.3 0.4 0.5 0.6 0.7
sin2 θ23

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

∆
m

2 32
(1

0−
3

eV
2
)

T2K 2017
MINOS 2016
SK 2017

NOνA 2017
IC 2017
IceCube, Analysis A

1 2 3 4 5

∆χ2

IceCube[1901.05366]

Guidance from data: ν favor the PMNS paradigm
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Neutrino masses (’15) =⇒ so 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 and ν the same (Majorana)?

Do ν and ν interact differently (CPV)? (probably)

Do ν communicate with non-SM particles (νNSI)?

...
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These questions can be realized and understood in many ways2

Minkowski (’77); Yanagida (’79); Glashow & Levy (’80); Gell-Mann et al., (’80); Mohapatra & Senjanović (’82); + many others

mνk
6= 0

νR

∆I

Majorana
Dirac

Low scale Type I

High scale Type I

Singlet (Scoto.)

LRSM

U(1)B−L

TypeII

Higgs Doublet Ext.
DM

SO(10)

PS

SU(5)
24F

Colored S
±1/3
LQ

ΣI
SMEFT

Weinberg d = 5

LFV d = 6

d ≥ 7

νSMEFT TypeIII

RPV SUSY

Z@1 loop
rruiz(‘22)

ZB@n loop

SU(5)

2For 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]; + Snowmass updates
R. Ruiz - IFJ PAN Working Group 5 Opening – νFact 2022 9 / 23
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1. Indirect production at non− accelerator laboratories

3. Indirect production at accelerators

2. Direct production
h0, Z, B±

c
, D±, 3H, . . .

N,∆±±, ZB−L, . . .
and tool dev.

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

implicit none

subroutine

print *, . . .

end subroutine

4. Simulations

getDecayRate()

Many complementary ways to explore neutrino physics
colliders ℓℓ, ℓh, hh ,
short and long baseline experiments ,
space! (space-based telescopes) ,
space! (ground-, water-, ice-based telescopes) ,
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Working Group 5 Agenda

R. Ruiz - IFJ PAN Working Group 5 Opening – νFact 2022 11 / 23



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

WG 5 by the numbers:

>25 in-person and virtual talks (sooo many submitted abstracts)

5 hybrid sessions and 2 pure virtual sessions (thank you LOC for working with us)

1 joint session with Working Group 1 (ν osc) (thanks Adam, Jian, Mark!)

Guest chairs: J. Berger (CSU), Z. Tabrizi (Northwestern), Y. Zhao
(Utah) , K. Adamczyk (ISJ), D. Kim (TAMU)
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Day 2 (Tuesday)
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WG 5 Hybrid Session

Chair: Josh Berger
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WG 1 + WG 5 Joint Session
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Day 4 (Thursday)
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WG 5 Hybrid Sessions (two!)

Chairs: Zahra Tabrizi and Yue Zhao
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WG 5 Virtual Session (afternoon)

Chairs: Koun Choi (remote)
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Day 5 (Friday)
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WG 5 Virtual Session (morning)

Chairs: Ian Shoemaker (remote)
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WG 5 Hybrid Sessions (two!)

Chairs: Karol Adamczyk, Doojin Kim
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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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