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MgB., Bolometer

m Bole (Greek): for something thrown like a
ray of light

m Measures Infrared Radiation from deep
space

m Need robust material for future missions to

Saturn and Jupiter, which have harsh
radiation environments
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What is Noise?

Thermal Noise == Johnson Noise

Johnson Noise Is a thermally excited
agitation of the charged carriers in the
conductor.
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First we get rid of as much external
n0|se aspossmle

Insulated

*Afaraday cage blocks
out external static electrical
fields




Experlmental Set Up
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To Date

m Testing on heater (voltage regulator)

m Frequency response measurements of the
transformer




The Plan

m Calibration measurements on noise
measurement system

m Run noise measurements on the MgB,
bolometer



Star Camera

Development

Mentor:
Fred Herrero
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The Mini Star Camera (MISC)

What is 1t?

A device used to determine the
orientation of a satellite via the stars

MNow I know
ii m 816 DIPPER

PHOTO DATABASE MATCH o

Credit: NASA
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Small and Cheap

lCubeSat
m More room In CubeSat for instruments

m \Weighs less so that it is cheaper to fly and
consumes less power

m Use a common point-and-shoot camera
CCD

m Focusing lens not necessary-advantages
and disadvantages

INSTRUMENTS
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Pin Hole Camera

A

Visible Light

CCD
(Charged Coupled Device)

(Simply a detector you can
find in your digital camera)
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Where iIs the Centroid of the

Image”?
Randon Points and 1ts Fitted Gaussian Function
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Error in Centroid
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Gaussian Function:
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My Plan: Pin Hole Error Analysis
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Star Magnitude vs. Photons per
Second Falling On 1mm?
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Defocused

We can get better measurements without a

lens

Photon Distribution from a Pin-hole
(Uniform)

Photon Distribution with a lens
(Gaussian)
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Radiation hardness

m We need to prevent the CCD from getting
harmed by the radiation incident on the
CCD In space
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