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A Rich Dark Sector BYU

PHYSICS AND ASTRONOMY

Estimated Matter in Universe

Dark Matter (~85%)

Standard Model of Elementary Particles
or I

data from https://cds.cern.ch/images/ATLAS-PHOTO-2019-010-2
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A Mirror Sector

mass
charge

spin

LEPTONS

=2.2 MeV/c?

%
Y

u

up
J

=4.7 MeVI/c?

Y2

—14 d

down
—

=0.511 MeV/c?

electron

<1.0 eV/c?

0
Y2

Ve

electron
neutrino

=1.28 GeV/c?

charm |
—
=96 MeV/c2
/)
Y

strange
-

=105.66 MeV/c?
=fl,

.

muon

<0.17 MeV/c?
0

«

muon
neutrino

=173.1 GeV/c?
%

x
top

=4.18 GeV/c?

%

» (@

bottom

-/

=1.7768 GeV/c?
=l

v

<18.2 MeV/c?

"

tau
neutrino

https://en.wikipedia.org/wiki/Standard_Model

photon

=91.19 GeV/c?
0

: @

Z boson

=80.39 GeV/c?

=124.97 GeV/c?
0

o H
higgs

$\VeO Ye.MSI=
0

H
2ppir

Logan Page | Pheno 2023

S\VeO L.EVI=
E\S

N
qo?
O\Ve0 8I.h=
S\I_
.
w moitod
\—

«

notoriq

S\VeD el.Ie=
0 &=

S - Ny

nozod X usl

$0\Ved 83YV.I=

$0\VeD E.08= $0\VeM S.8I>

B, .

ust
onitiuan

PHYSICS AND ASTRONOMY

$\VeD 8S.I=
&

J «

misno
\—
So\VsM ae=
N_
N

spnsiie
| -

$2\VaM 89.20L=
I_

Y

nownm

$0\VaM YI.0>
0

e .

nowum
onituan

$9\VaM S.8=

V)

L
e

a8
N

So\VaM V.h=

N_
b .

nwob
| -

$o\VeM LI2.0=

noiiosls

so\Vs 0.I>

9V

noiiosle
onitiusn

0
N

226m
9pi1sno

nige

r’EblOU2




The Hierarchy Problem

Higgs renormalization:

(125GeV)? ~ — (109GeV)” + A?|H|? (10CeV)” + ...
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A Symmetric Solution
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A Colorless Solution

Review of Neutral Naturalness: arXiv:2203.05531

Logan Page | Pheno 2023


https://doi.org/10.48550/arXiv.2203.05531

The Twin Higgs

Approximate Global SU(4): H —

LC—MEHP? + M gH* + 65 (|Ha|* + |Hp|*)

Twin Higgs: arXiv:hep-ph/0506256
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https://doi.org/10.48550/arXiv.hep-ph/0506256

The Twin Higgs

Approximate Global SU(4):

Twin Higgs: arXiv:hep-ph/0506256
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https://doi.org/10.48550/arXiv.hep-ph/0506256

The Twin Higgs

No longer renormalizing Higgs mass

up ~ —Mj + X (|[Hal” + |Hp|?) A + ...

Twin Higgs: arXiv:hep-ph/0506256
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https://doi.org/10.48550/arXiv.hep-ph/0506256




A More Colorful Twin Higgs

L C QPR
d1 &
B —
@ = q3

44
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A More Colorful Twin Higgs




A More Colorful Twin Higgs BYU

PHYSICS AND ASTRONOMY

New scalar bosons:

1 Color sextet
s Color singlet
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Conclusions BYU

PHYSICS AND ASTRONOMY

Rich dark sectors are interesting & motivated
Hierarchy problem makes Twin Higgs models attractive

SU(4) color:

1 enriches dark sector
» predicts new visible sighals
1 correlates with cosmological dark sector signals
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BYU

PHYSICS AND ASTRONOMY

Questions?
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