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(Geha et al. 2009; FritZ et ad. 2018; Frafpel et al. 2014)
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Stellar Orbit Animation
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Orbit Superposition
Modeling (OSPM)

Simulates stellar orbits in a fixed gravitational
potential

Assigns weights to orbits to match surface
brightness and kinematics

Applied to nearby galaxies with detailed imaging
and line-of-sight velocity data

Finds best-fit model by minimizing:

(Schwarzschild 1979; Gebhardt et al. 2003; Gebhardt et al. 2000)
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We have a 4-parameter model: 301
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SMBH Mass

Best fit comes from fits with
black hole mass:

4415 x10°Me

Dark matter halo type (Core vs.
NFW)
o No significantimpact on
the black hole's mass

100000 200000 300000 400000 500000 600000 700000 800000 900000

Black Hole Mass (My)




Impact

* Challenges
assumptions on:

o Dark matter abundancies

o Dark matter composition in dark
matter "dominated" regions

o Galaxy Formation and evolution
o “Rarity” of SMBH

https://science.nasa.gov/asset/hubble/dusty-spiral-galaxy-ngc-4414/




Future Works

* Apply modelto other galaxies, such as
Draco

Explore "little red dot" parallels in other
dark matter dominated regions

Expand OSPM with modern techniques
* Al to efficiently explore parameter space
* Python & Julia for high-performance modeling

Drace Dwarf Spheroidal
: Diapitjrgd Sky Survey

w

h-ttps://sciénce.nasa.gov/asset/hubble/d raco-dwarf;spheroidal/

(Kocevski et al. 2024; Mateo 1998; Walker et al. 2009)
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