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Light sector is composite

( and complicated )

Why not dark matter

e Natural way to produce
stable, neutral particles

e Arise from other models
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Some paradigms:

e WIMPs

% Increasing <o,v>
e SIMPs ki ) Y

: {
e Stable mesons 2 S
e Baryons eSS
e Nucleai
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Asymmetric 1 Ji S

e Dark baryogenesis

Increasing <o,v>

s md vound s+

e No indirect detection?

e Direct detection signals
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SU(2) gauge, 2 fundamental fermions
e A simple model with complex phenomenology

Dark nuclei 2
Simplest miracle 3

Light asymmetric dark matter 4

As technicolor

fr = 246GeV, m; = 0+ SM corrections
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SU(4) — SP(4)

Five Goldstone bosons
= QT(—iag)CEYa%Q + h.c.

1/_1757'31/1 ifa=1,2,3
T ys(—ion)C(—iT2)Y + hc. if a=4,5
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Direct detection:
At low energies

No Z-exchange
Higgs exchange

Charge radius, electric dipole moment
(mu % md)

Polarizability
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Electromagnetic form factor:

(m(pr|Vu(0)|7(57)) = Fr(Q%)(pi + Pr)us
Q2 = (P_} - 5;)2 - (Eﬂ'(p_;‘) - Eﬂ(p_;))2
With the electromagnetic current

Vi) = 2V2(x) — 3 V2 (x) and

1

V() = 380+ AL+ 3) ULG)u(x) — 3801~ 3) Up(x)ulx + )
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Vector meson dominance in QCD
m?
~ P

Pl @~ | o

2 1 m
&%mw3<%+QJ+3<ﬁﬁQJ

In SU(2) lattice results, works approximately
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Charge radius:

Lg = le—gb MQS&,FW

2 2
dB mpu B mp

A2 T 2 2
A 2m M3,

DM - nucleon scattering cross section:

~ mém%\, 87TOédB 2
g,. =
P An(my + my) N2
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Higgs exchange:

d1 * d> 2 %
Khau¢ oMo + Km¢h¢ ¢

With ordinary Higgs interactions:

2
H 2
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The electric polarizability
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In a classical constant background field
m& =m0 + E47r0z £+
On the lattice add the background field

U,SE) — eiQAu(X)efQENtX35H,45X4,Nt—1’ A#(X) — (07 O, —EX4, O),
2mn
E =
gN: N,

And just measure the mass
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We get the per nucleon rate
2Pl g (ME)?
a2 RO
with R = 1.2A1/3

o(Z,A)

CP3Origins



DM-nucleon cross section with Xe ( cm?)
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Note

e Partially quenched
e SM corrections break SU(4)

— nonzero my
e Results assume a technicolor model

Other SM interactions may dominate
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