A Prediction Codéfj il

What is BurstCube?

* Many space telescopes observe in the x-ray

" and gamma ray, because the ozone layer
effectively shields us from them

* BurstCube is a relatively inéxpensive ‘satellite

~ that will expand our ability to observe more4:
high-energy events, and corroborate the ones
we already detect ¢ ”

* It's atype of CubeStat, a 6U (20x30x10cm),
that can share the rocket as a “rideshare”
payload

** They can even just be *tosseg@” off the ISS
into orbit with a special arm or ejector = 8

* The planned mission is only one year after = ‘ ~
launch in 2022, but could be up to three years, p; Nuessle, mentorea y OF Judith
so we want to haye all the programming Racusin, NASA Goddard
ready to go before launch :
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The Code *,3

a starting point for the'science 8
Purpose’

* We always need te know the satellite’s
orientation and position to know what it
was, is, or will be looking at

* There are areas, namely the Southern

Atlantic Anomaly caused by the Van Allen . A g
Belts, where the satellite will need to be “# e R % maichls
turnEd Off Nocp Lo N e ST expectations. (the
Qo . R (] ek red SAA is the
* The angle to the Sun (i.e. beta angle) will i,  Fermi-LAT
also be' needed te estimate the power e , po-
level e — : purple one NICER)
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Workings R o e
"« The code is written in Python to maximize accessibility '
* It uses SGPy, a first-order Euler method, to predict the

* It will implement quaternion propagation to fully accou
precession, €tc. when predicting the pointing

* Asimple function is used to find the beta angle
* All codeis heavily commented and in¢ludes a list of command line Python packages
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When BurstCube triggers, we get a
light curve from each of the four
detectors with €oarse energy
resolution

* These om]tputs, along with the
localization code, is used to
pinpoint the source t

. i An example image from FER |
How the Code jsUsed - s v SR '
It asks where BurstCube is, what it's looking at, an ’ -
It asks when the user would like to get informatio
It figures out the’ latitude and longitude BurstCube will be at on the
It figures out what anglethe sun;mll be at, relative to" ube, a
It calculates the pointing at that time o W :
It figures out if the satellite will be in a background anemaly S
Finally, the program outputs that information to a .csv flle for use in progrdms like
Excel, R, or Python
If wanted, therei-also a version of the code that steps through a year of data each time; it

also outputs an annual adjustment to the beta angle to correct for nodal precession
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Beta Angle over Time for Orbit
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Here we observe the percentage of time spent in each-$AA.
Note that the two graphs have different y-axes but agree that .

the satellite spends §bout 11% of the day in them. the beta angle over time due to the
. orbi 3 nodaT'p ce55|

Fraction of Time in SAA vs. Beta Angle Here’ LS C_Onf“_’m - ‘ w
that the timein R

NICER polygon the South'ern
i i Atlantic Anomaly
“#and the beta

angle are ‘Hasnaa Kha
unrelated., with a Jeremy Perkins
correlation of : StackOverflow
0.0050.007 and a S CTITraeer
p-value of 0.9/0.8 NASA Thermal and Fluids Analysis
Workshop

We observe appropriate behaviorin
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