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Discoveries of Milky Way dwarf spheroidal galaxies

Drlica-Wagner et al., the DES collaboration (2015)
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WIMP DM annihilation cross section limits
from Milky Way dwarf satellite galaxies
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Effects of “J-factor” uncertainties on
DM cross section limits

Annihilation cross section
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Simulating dSph stellar kinematic
measurements

» Python package “dsphsim” : Constructing mock data that simulate
spectroscopic observation of dSphs and determining how
measurements of velocity dispersion and J-factor depend on
exposure time for different spectrographs

- DEIMOS spectrograph
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Improving J-factor precision for

Milky Way dwarf satellite galaxies

MYW, Drlica-Wagner, Li, Strigari (2018), in preparation
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Using spherical Jeans equation for stellar kinematic modeling
Assuming flat priors for model parameters.

IDM, July 27t", 2018

Mei-Yu Wang



Current v.s. Future spectrographs
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Number of stars => exposure time/aperture size of the telescope
Velocity measurement error => telescope instrument design
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Constructing DM velocity distribution

in dSphs
N-body simulation Stellar kinematics
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Boddy, Kumar, Strigari, MYW (2017)

Sommerfeld-enhanced J-factor
for Milky Way satellite galaxies

1 dN

,7

47r dE-~

—— Reticulum II
—— Coma Berenices _|
—— Segue 1
—— Draco

—— Ursa Minor

1 T IIO
v [km/s]

DM velocity distribution f(v)

IDM, July 27t", 2018

/AQdQ/dé/d3_

Velocity-dependent
cross section

B _ 1
f(T(f, Q)) Ul) /d3’0 f(T(é, Q) UQ) (UAIUI — UQ')
mx 2 mx 2
Interaction between
V(r) = _AX gy DM described py a
r Yukawa potential
- sinh (732276)

(2m\/ 7276 — ooy )

Sommerfeld enhancement factor

Mei-Yu Wang



Js [GeV?/em?]

Js [GeV?/em?)

Sommerfeld-enhancement can change the
order of J-factor among satellite galaxies

Boddy, Kumar, Strigari, MYW (2017)
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Kinematic Galaxies, Photometric J-factor
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Resonantly produced sterile neutrino mass

bound from satellite phase space density
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Summary

* As new dwarf satellite galaxies continue to be discovered by current
surveys and in the near future, LSST, Milky Way satellite galaxies will
continue to provide powerful constraints on DM models

« We are working on developing a tool to understand the observational
strategies for improving stellar kinematic measurement precision, which
has direct impacts on WIMP DM model limits from dSphs Indirect
detection experiments.

* Precise stellar kinematic measurements can also help to pin down DM

velocity distribution and therefore provide useful constraints on several
DM models.
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