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Qutline

® Dark Matter: What do you know about it?
® Moni Bidin’s claim on Dark Matter

® My results




What is dark matter?

® 85% of the mass in galaxies
and clusters of galaxies are
made up of unknown dark
matter component.

® 3% of mass-energy




Dark Matter Distribution




eThis is a
simulation of how

dark matter is




Why do we believe in it!

Rotational curves
Gravitational lensing

Hot gas in clusters
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Obhserved
Sun’s velocity is
sbout 220 km/sec

Differenceis contributed
by the dark matter halo.

S
Sun’s velocity should "
be only 160 km/sec

—
.

Visible matter only ==

10 15 20
Distance from Center (kpc)

The gravity of the visible matter in the Galaxy is not enough to explain the high orbital
speeds of stars in the Galaxy. For example, the Sun is moving about 60 km/sec too fast.
The part of therotaion curve contributed by the visible marter only is the bottom curve.
The discrepancy berween the two curves is evidence for a dark matter halo.



Gravitational Lensmg

® Dark Matter .. -~ g
bends the light ~ W
coming from |
galaxy clusters "

® Distorts the
light to look
like thin arcs
instead of
circular shapes




Hot gas in
clusters

® Without dark
matter, gas
wouldn’t be




Measuring mass with gravity

® Can calculate mass of sun with position/
velocity of earth

® Galaxies have stars which have velocity

® Can calculate mass of galaxy with
position/velocity of stars

!
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Moni Bidin’s method

Motion

Gravitational

>

Poisson
Equation

—

[T Of Stars

Potential

Equation

® Combines two equations to form a complex
method to calculate total surface mass density

® Makes |0 assumptions in order to simplify the
equation



Big buzz in astrophysicist
community

Science JP T0 THE MINUTE NEWS FROM SCIENCE
Has Dark Matter gone missing?

NewsScientist D

Nearby Dark Matter Mysteriously Missing NATIONAL
GEOGRAPHIC”
T'SCi@nC@ 2.0 Serious Dark Matter is
+ES+ Blow to Missing in the Sun’s
Dark Matter Dark NelghborhOOCp
Density Near Earth? Matter

+ Theories?



VWWhat we did

® Used low/high resolution simulations in
order to graph the surface mass density in
the solar neighborhood

® Test the assumptions

® Evaluate his claim and understand why he

. *




Millennium Run
10.077.696 000 partacles
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- = Moni Bidin's visible surface mass density
Moni Bidin's total surface mass density
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Millennium Run
10.077.696 000 partacles
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- = Moni Bidin's visible surface mass density
Moni Bidin's total surface mass density
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Millennium Run
10.077.696 000 partacles

Moni Bidin's method

Moni Bidin's visible surface mass density
Moni Bidin's total surface mass density
Moni Bidin's method & our data

Our visible surface mass density

Our total surface mass density
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Resolution Study

Resolution Test
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Low-Res
High-Res
Our total surface mass density
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Assumption IV.
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Velocity [km/s]
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Simulation Data
fitted line




onclusion

® Very important topic to further investigate







