SU(4) Stealth Dark Matter baryons
using LapH
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Composite dark matter

15% Mass of regular matter Higgs
regular matter . Nuclei > 99 9% mechanism
e Electrons, neutrinos € 1%

Mass of protons & neutrons

85% e quarks &~ 1%

Dark Matter?
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Stealth Dark Matter

Stealth “gluons”: SU(4) - 4 colors

Stealth “quarks”: 4 degenerate flavors, EW charged

Stealth Baryon
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Stealth Dark Matter

Stealth “gluons”: SU(4) - 4 colors

Stealth “quarks”: 4 degenerate flavors, EW charged
Stealth Baryon

Polarizability

DARIKT
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SDM self-interactions

o/m(cm’/g) Galgxycolhs@ﬂs
H, gas O(10°)
Collisions O(1) [1]
Formation O(1) [2]
neutron O(1)

Lattice SDM | f(m_/mp)/m;,

[1] Astrophys.d. 679 (2008)
[2] Astrophys.d. 606 (2004)
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SDM self-interactions

o/m (cm?/g)
H, gas O(10%)
Collisions o)

Formation O(1) 2] S S
Galaxy formation:

neutron O(1)

Lattice SDM | f(m_/mp)/ mg

[1] Astrophys.d. 679 (2008)
[2] Astrophys.d. 606 (2004)
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SU(4) BB scattering with LapH (distillation)

(EBB)” — (2EB)” > 6

Expensive calculation...

A(x,y) Viy — /11' Vix I < Nyge

 Reduced noise low modes
. Computationally efficient reuse V,;, 7;; N\ e/
 Volume scalability extend to sLapH Laplacian Heaviside
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LapH in practice
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LapH in practice
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LapH in practice
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LapH in practice

0, (%) = u(x) yy d(x)
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LapH in practice met L =32, f=12.0, k = 0.1475

Py
0.55 - —— Ny =16
Nyee = 24
@p (x) = u(x) y, d(x) 0.50- Nyee = 36
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Irreducible representations
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Irreducible representations

Recall spin-2 QM

1
S l/: _§\L
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Irreducible representations

Recall spin-2 QM

5. 1= 1

5. 4= |

R.(0) 1= a1

R.(0) T=p1 T +52 |

{ = (é) = ((D } form a basis for SU(2) ~ O(3)
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Irreducible representations

Recall spin-12 QM IRREDUCIBLE
5. 1= 1 REDUCIBLE {
5. =14 \ .

1 1 S =1 %(Ti + 1)
R.(0) 1= a® 5 X5~ 1l
R (0) 1= B1 1 +52 4 S=0 S5t —4D)

{ = (é) = (?) } form a basis for SU(2) ~ O(3)
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Irreducible representations Bosons
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Irreducible representations Bosons
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ROTATIONS

Lorentz group

Irreducible representations

Octahedral group

Fermions
J
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Irreducible representations Bosons
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Irreducible representations Bosons

Lorentz group Octahedral group
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Lorentz group

ROTATIONS
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Irreducible representations
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Irreducible representations Bosons

Lorentz group Octahedral group
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Irreducible representations Bosons
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SU(4) baryons (bosons)
S=0
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SU(4) baryons (bosons)
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Irreducible representations
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Irreducible representations O o = Ul Uy U
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O (<B(E9)B(E9)>

<B(Sz:O)B(Sz:O)>
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Irreducible representations
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Irreducible representations
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Compare to previous work

Phys.Rev.D 89 (2014) 9, 094508 arXiv:1402.6656
L =32, =120, k= 0.1475

0.7 -

N I I W N I I
Vo
0.6~ S,.= 2 1 0 -1 -2
4 0.5-
-
0.4- 0w Py P
NtV Y/
031 __ B  m am
T ,0 B

Kimmy Cushman



Next Steps & Future work

* Irreps for S = 0,1
« Compare full spectrum to previous work
 LapH —slLapH

e |mprove variational basis

» Scattering!
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Thank you!
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