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Dark Matter : 4

Dark Matter Halo

Extent of Survey
around the Sun

Milky Way

» Source of gravity like normal matter -
» Dqes not interact electromagnetically with normal matter



Possible Particles of Dark Matter 5

» All of normal matter is composed of particles so
dark matter could be as well.

» One possible type: Weakly Interacting Massive
Particles (WIMPs)

» Created in the Big Bang

» As Universe cooled, they spread out enough to
not meet and annihilate with each other

» Relic density determined by the “freezeout”
conveniently fits expected density




Energy of Dark Matter

WIMP Lab Speed Distribution
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» Bound to galaxies

» From kinetic energy find mass

» | keV of kinetic energy for 1 GeV
massive particle



WIMP Scafttering Interaction

coherent elastic scattering
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» Dark matter particles recoil off nuclei
» Nuclei deposit some of transferred kinetic energy as ionization



Charged-Coupled Device (CCD) 8

» Used in wide variety of fields for high quality
imaging

A = : : 3-phase
» Silicon wafers divided into pixels CCD structure
l Poly gate

» Charged particles cause ionization
electrodes
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Measuring the Charge 10

Pixel 1 Pixel 2 » Correlated double sampling

| Charge » Sample by integrating over

Empty I Crage measurement period
Reset Empty » 40 us total integration time

Gate per pixel




DAMIC Search Focus
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Summer Work: Commissioning a 12
Testing Chamber

» Setting up cryocooler in vacuum
chamber

Temperature Cycle Preliminary Test

Cooling Warming
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Limiting Thermal Stress

Rate of Change of Temperature
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Low-energy
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Current Obstacle: Background Noise
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Image taken with cryocooler on Image taken with cryocooler off
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2tween readout controller



figating Noise: Sequence of

fempts

Testing different grounding configurations

Using different outlets for the CCD readout controller and
cryocooler power supply

Replacing switching power supply with linear power supply

Electrically and vibrationally isolating CCD from cryocooler cold tip
Adding grounding wire between CCD box and chamber
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Successes
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https://scitechdaily.com/no-evidence-of-dark-matter-around-the-sun/
https://phys.org/news/2011-12-dark.html

