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Aim
We saw the Table Top Radio
Telescope project from the Square
Kilometer Array Organisation. We aim
to build one for public outreach, for
example open day, to give a hands
on representation of radio astronomy.
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Final Product





1. Nooelec SAWbird +H1 Amazon: 50€
2. Nooelec NESDR SMart RTL-SDR V5 (100 kHz-1.75 GHz) Amazon: 35€
3. SPF5189Z Amplifier (50-4000 MHz) ebay: 6€
4. Miscellaneous power connectors
5. SMA bulkhead connector reichelt: 10€
6. Brass Rod 4 mm diameter, will be cut to a total length of 47 mm, Hardware

Store: 3€
7. SMA cable 2x
8. SMA male-male adapter
9. Can 160 mm diameter ( we got a 176 mm “keksdose” from Tchibo)
10. Cardboard: 220 mm by 503 mm and 577 mm by 612 mm
11. Aluminum foil
12. pink glitter foil (optional)

Shopping List



SAWbird +H1
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SAWbird +H1
● SAWbird+ H1 is a self-contained low noise amplifier module
● designed for hydrogen line applications at 1.42 GHz
● 1.42 GHz is a fundamental frequency of hydrogen and since it’s the most common atom in

the Universe, it's a very important number in astronomy. The proton and electron in
Hydrogen behave like small magnets due to their spin, they can be aligned parallel or
antiparallel, which has a lower energy state. The Energy difference corresponds to 1.42 GHz

● 65 MHz bandpass, centered near 1.42 GHz,
● 40 dB of gain
● Measuring gain vs. frequency to test if the amplifiers are working and the filter passes the H1

line according to the specifications

⁓SawBird
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Network Analyser
Hewlett Packard 8720D



Conclusion from SAWbird test
● The SAWbird works as we see the noise and the line just as

before● During the setup it shows a gain setting of 19 units so operating
power did not change much● The 40 dB attenuation of the noise source correctly offset the 40
dB gain of the SAWbird



NESDR SMart RTL-
SDR V5
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NESDR SMart
● It allows you to turn your computer, phone or tablet into a radio

scanner/ham radio receiver that can receive nearly all RF signals
● v5 has a frequency capability of 100kHz to 1.75GHz
● 3.2MHz of instantaneous bandwidth.
● 7 Bit Analog digital converter
● 0 - 49.6dB tuner gain
● Output: USB
● Input: SMA

SawBird



● Install Software from Slide 9 of the build
instructions

● The Software is supplied as a windows
executable

● 30 MB
● Insert NESDR stick during installation and

windows installed the drivers
● Run the Software
● 1st Step is to prepare during which it

calibrates
● With the lab noise source and a 20 dB

attenuator the calibration set the gain of the
tuner to 28 dB on a scale from 0 to 49.6 dB

● Optimal input power: -66 dBm in 3 Mhz
bandwidth measured with spectrum analyser
at 1.42 Ghz -> -52 dBm in 65 Mhz bandwidth
of the SAWbird.

Software-TTRT



“First Light” in the Lab
Set Up:

● Noise Source -> 12 dB atten -> power combiner port 1 -> NESDR

● Signal Generator (E8247C) 1420.25 MHz/-20 dBm -> 70 dB atten -> power combiner
port 2

Tone from the
Signal Generator Noise from the

Noise Source

Expected Hydrogen Line


