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* Take the SM and add a Z, symmetry SUB)xSU2), xU(1)y X Z,

* AL SM fields are even under Z,, new BSM L H, ep ... ~ +
fields will be odd

« New scalar doublet and two to three s 20l 25 e iy S 8 (0 AR
generations of a neutral fermionic singlet

« The ny VEV is zero, so that Z, is exact (no) = 0 = Z, does not break
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* Very minimal model with interesting
phenomenology

* DM candidates (bosonic or fermionic),
stable thanks to an exact Z,

Bosonic: Lightest Re(n,) or Im(1,)

Fermionic: Lightest mass eigenstate of N?
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* A quartic scalar interaction:

e %/15 [(HTn)z + h. c.]



Neutrino masses! | 0 i
e R e § DY )
Hig s Rl

* The neutrino mass loop is generated from: i - ~

e A Yukawa interaction: : \

@ VY (ATLENY) + h.c. %9 N, vy

* A quartic scalar interaction:
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* We can get neutrino masses ~ eV

with loop masses M ~ 1 TeV if:

/15 Yz (3 10_8

A sufficiently small Ac will get us
there without the need to make Y

too small...

v But why’s A= small

?
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There Is always a bigger fish

* We want to build a SM extension that
includes the Scotogenic at low
energies...

* ... with the added benefit of generating
A:’s smallness naturally

* We will also generate Z, as an accidental
symmetry
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* How do we return to the scotogenic’s
diagram?
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* How do we return to the scotogenic’s
diagram?

* Consider the following VEVs and hierarchy
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* The smallness of A comes from it
being an effective operator after A
is integrated out.
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Why is v, the smallest? i

* The smallness of A comes from it
being an effective operator after A
is integrated out.

* Therefore we need
m, >> any other mass scale
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Why Is v, the smallest” i Effective theory!

* The smallness of A comes from it g :
being an effective operator after A . : y
Is integrated out. b

|

* Therefore we need o
m, >> any other mass scale
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* The first symmetry breaking step
comes from vq and v,
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* The first symmetry breaking step
comes from vq and v,
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e Our model also induces an
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*Artist’s rendition
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* New physics scales are multi-TeV...
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(90% CL, MEG 11 2021-2022) (All particles mass eigenstates)
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Final point: Dark matter

e We have a bunch of stable

DM candidates thanks to Z,

 For scalars, it’s the
scotogenic guys np and n;

 For fermions, we have two, |

Xt1 and ys1 ; coming from the
neutral components of

y—>36P1

THEY ALL ASK “WHAT IS DARK MATTER?”

AND “WHERE IS DARK MATTER?” BUT

« »
| NOBODY ASKS “HOW 1S DARK MATTER?”

o il

Actual picture displayed on the door to my office




@ r/Physics Thanks! |
Posted by /D -

What to do if i have theories?

Question

[ contacted a college and they ignored me
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The other picture displayed on the door to my office
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