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Conclusion

The Completely Hackable Amateur Radio Telescope (CHART), is an initiative to create a The homemade telescope consists of the horn that is pointed at the sky, a low frequency amplifier, a RTL- | | The Completely Hackable Amateur Radio Telescope (CHART), is an initiative to create a
radio telescope that is both low tech and low cost, making it easily accessible to anyone. SDR (or Software Defined Radio), and a raspberry pi. This set up has a program the is very intuitive and When connected to the telescope we can see the 21 cm. line of the galaxy in a adio telescope that is both low tech and low cost: making it sasily accassible to anyone
The base design is optimized to look at the Milky Way and capture the hydrogen 21 cm easy to use but does not give a great insight into how the signal is being processed by the program. My set live graph as well as save the data to the computer. The three graphs that we see The base design is optimized to look at the Milky Way and capture the hydrogen 21 cm
line. The CHART project includes a base design that consists of a cardboard telescope and up consists of the horn, amplifier, RTL-SDR, and computer. This is for the more inquisitive students who in figure 3 are the Real Time data, which allows us to determine the state of the line. The CHART project includes a base design that consists of a cardboard telescope and
an RTL-SDR module programmed with GNURadio. In a prior iteration the data capture want to see how the signal is being transmitted. data coming in before the FFT. The other two other graphs are post FFT an RTL-SDR module programmed with GNURadio. In a prior iteration the data capture
was done using a GnuRadio python script. Here we describe a new version built in transformation and show us the frequencies the are being picked up by the was done using a GnuRadio python script. Here we describe a new version built in
GNURadio companion with the aim of improving student understanding of the signal telescope. | GNURadio companion with the aim of improving student understanding of the signal
processing steps ano! encogragmg modification. The template 'rT d V|§ual pro'grammmg Today's Data "‘ o i::.:‘:; processing steps and encouraging modification. The template in a visual programming
language can be easily repllcatefi by new use.rs. Custom blocks S|mpI|fy the signal flow, | — B ( W |w W‘H MWM m MMHMM m ‘ MMIMH MMWMMW MHWH o L hh\Fh 'WM h )’r l\} w’h I 1,\ \\ ’, n .\ m w ’, ‘N” ﬁ) .} ” w[ il .‘ language can be easily replicated by new users. Custom blocks simplify the signal flow,
and the use of GRC makes the signal processing steps clear and provides a fun and = = ‘ ‘ ‘ ’ “ ‘ ’ : “ “ H ) ‘ and the use of GRC makes the signal processing steps clear and provides a fun and
accessible tool set for anyone interested in radio astronomy. —T — = accessible tool set for anyone interested in radio astronomy.
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Figure 1: The original program used for Horn RTL-SDR ¢ — / =
collecting data on a raspberry pi. Computer With the GNURadio program we can run gn experlme!ﬁt that maps the Milky
Way across the sky. The experiment consisted of starting the telescope parallel Sweep of the Galaxy
to the ground, facing where the galaxy is, and taking, for example, 30 seconds of .
Figure 2: The set up for the computer version of the signal processing data. Then you start moving the telescope up vertically by 15 degree increments, -
repeating the same steps of the first parallel experiment. We are then able to %05
save the data to the computer and are then able to process it to look like figure &+ f
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