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ORIGINS OF
DARK MATTER

= |dea was first introduced in
1930s by astronomer Fritz
Zwicky

Coma Cluster - galaxies
moved too rapidly
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Ctot = Cn = ﬂ-R* X nx U (u' + Uesc) X PN T) X gn (u)
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capture area vﬂ prob. for N collisions prob. of capture
DM flux
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DM-target cross section

SINGLE-COMPONENT MULTI-SCATTER CAPTURE

J. Bramante, A. Delgado, and A. Martin, Phys. Rev. D 96, 063002 (2017), arXiv:1703.04043 [hep-ph].
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SINGLE-COMPONENT MULTI-SCATTER CAPTURE
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SINGLE TO 2-COMPONENT

Single-Component
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Crot = 2 2 Cis

i=0 j=0

Cij = ?TRE'HX/D f(tidu (u” + ves)pi(Ta)pi (TB)gij (1)

ALTERNATE FORM
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TWO
TECHNIQUES
FOR TOTAL
CAPTURE

ESTIMATIONS




GENERALIZED MULTI-COMPONENT
CAPTURE

Component I, a scatters Component II, 3 scatters Component n, W scatters

C(CEHBJ'T: "')w) — ﬂ_Rzpa(Tf)pﬁ(TII) X .o X pw(Tn)/ dw—wgg(w,a,ﬁ,% '")w)'
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Solid Line: fy. = 0.25, Dashed Line: fu.=0
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ENHANCED
CAPTURE

Cross section taken from
XENONIT SI bounds
Ambient DM density taken as
10714 GeV/cm”-3
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N=C-Ty4

Lpy = fTlamx = fCmx

DM-DM ANNIHILATION: ADDITIONAL LUMINOSITY
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LDM(M*, DM params.) S Ledd(M*) — Lnuc(M*)

PROBING
B E LO\/\/ What happens if we detect a Pop. lll star?

We can place bounds on DM-nucleon cross section and DM mass parameter
THE NEUTRINO space
FLOOR
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Upper Bounds on 0 — my, px =10 —10'® GeV cm—3, M. = 1000M 4

PROBING
BELOW THE
NEUTRINO
-LOOR

10#
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MAIN TAKEAWAYS

New formalism for
multi-component
DM capture

Enhanced DM
capture and
luminosity in Pop. Il

stars

J
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Abiltly to constrain
DM cross section
below the neutrino

floor




FUTURE WORK
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QUESTIONS?




