How to build a homemade
radio telescope
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What is radio astronomy?

Radio astronomy is a major branch of astronomy that studies celestial objects
at radio frequencies (3 kHz- 300 GHz) [1]. i

It is needed to get a full picture of distant objects. [2]

Radio telescopes are the instruments used to receive radio waves. [2]

Credit: Bettymaya Foott, NRAO/AUI/NSF


https://en.wikipedia.org/wiki/Astronomical_object
https://en.wikipedia.org/wiki/Radio_frequency
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1. What are EM waves? [3]

Non mechanical, transverse waves

Composed by oscillating electric and
magnetic field, perpendicular to each
other and time varying.

Direction of

Produced by accelerating charged —y propegaton
particles.

Travel at speed of light.

Figure 1. EM wave

Credit: extracted from [3]



1. EM Spectrum

Orderly distribution of electromagnetic waves in terms of wavelength and frequency [3]
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https://commons.wikimedia.org/w/index.php?title=User:Sakurambo&action=edit&redlink=1

2. Materials

Figure 3. Radio Telescope assembled
Credit: myself

Mandatory

2. LNB
3. Satellite finder

5. Coaxial cable and connectors
Recommended

1. Lighter/wire stripper
2. Stick
3. Base support



Figure 4. Principle of parabolic
antennas.

Credit to: radartutorial

2. Materials- Parabolic antenna [4]

Parallel radio waves that incide are reflected and they
all pass through a particular point - the focus.

These type of parabolic antennas are called primary
antennas.

The LNB can cast a shadow over the dish



Ei\gure 5. Dish

Credit: myself again

2. Materials- Parabolic antenna

Offset antennas are used to receive more signal. [4]
Dish has oval shape thus displacing the focus . [4]

Nonetheless, other type of antennas do exist (Cassegrain),
where radio waves are reflected back to the middle of the
dish and detected behind it. [1] - -

Figure 6. Cassegrain
antena.
Credit to: NASA (public domain)




2. Materials - LNB

The Low Noise Block downconverter (LNB) receives the EM

radiation, amplifies it and reduces the frequency of the signal
received (downconversion). [5]

Thanks to this process, the signal received can be carried with
relatively cheap coaxial cable. [5]

Will only detect some frequencies. [6]

Figure 7. LNB used.

Credit: myself once more



2. Materials - Satellite finder [ 7]

Tells how strong the signal received by the LNB is.

If a display is presented it is possible to measure the
strength of the signal.

However measurement will only be comparative and will
lack precision.

Figure 8. Satellite finder used
Credit: myself flipped



2. Materials - Battery

-Needed for closing the electric circuit.

- Voltage and type of current needed depending on the
Satellite tracker acquired. [7]

-Battery holders are advised.

Figure 9. Battery holder used

Credit: myself once more
once more



2. Where can you find the materials?

Figure 10. Possible providers of antennas and LNBs
Credit: myself

Kit Antena PARABOLICA TELEVES 60CM + LNB
TELEVES + Soporte A Pared + Conexiones

Marca: TECNOVO

172 valoraciones
n Parabolicas

50+ comprados el mes pasado

2990€

Los precios de los productos vendidos en Amazon incluyen el IVA. Dependiendo
de tu direccidn de entrega, el IVA puede variar al finalizar la compra. Para
obtener mas informacion, haz clic aqui.

Antena Radio
Marca TECNOVOZ
Color Blanco

Fabricante TELEVES

Acerca de este producto

« Antena 60cm fabricada en hierro
* LNB TELEVES 7475

* Soportes a pared

« Conexiones

» Ver mas detalles

E Informar de un problema con este producto
Queremos garantizar la mejor experiencia posible
Verifica si este producto es compatible con tu dispositivo en su
pagina web



2. Where can you find the materials?

22KHz H/V

RS-SF-10

RedStar24 Satfinder | Medidor de sefial satélite
con cable de conexidén de sonido y F para
ajustar su cuenco satélite digital | Buscador
digital de satélites

10%¢

Devoluciones GRATIS v
Los precios de los productos vendidos en Amazon incluyen el IVA. Dependiendo
de tu direccién de entrega, el IVA puede variar al finalizar la compra. Para
obtener més informacién, haz clic aqui.
Medidor SAT REDSTAR24 para alinear con precision su sistema de satélite
analdgico y digital o antena plana. Ideal para campistas y conductores de
camiones.
Rango de frecuencia de 950 a 2150 MHz, ganancia de sefial de 52 ~ 60 dB,
entrada y salida de 75 ohmios, conector F. Soporta niveles de entrada de
-40dB a -10dB.
Escala de puntero fcil de leer con luz de fondo, indicador LED, sefial de
sonido, cable F y ajuste de sensibilidad a través del regulador de nivel.
Indicador de banda de frecuencia a través de dos LED.
Fcil de usar: no requiere pilas. Alimentado por el receptor, el buscador de

Credit: myself

Pasa el ratdn por encima de la imagen para ampliarla

Figure 11. Possible providers of sat. finder and batteries

HALJIA 2 unidades de 15V AA 10x 1.5 V de plastico celular clip
bateria ranura titular caja de almacenamiento de la bateria doble

cubierta/vuelta a la espalda con cables de alambre
Marca: HALJIA
43 %k kot v 31valoraciones

17%9€ 600/ unigac)

Devoluciones GRATIS v
Los precios de los productos vendidos en Amazon incluyen el IVA. Dependiendo de tu direccidn de entrega, el IVA
puede variar al finalizar a compra. Para obtener mas informacidn, haz clic aqui.

Marca HALJIA

Recuento de unidades 2.0 unidad
Tensidn 1,5 Voltios
Reutilizacion Recargable

Dimensiones del 5,8%7,8x3 centimetros
producto: largo x ancho x
alto




2. Where can you find the materials?

Figure 12. Local shop where you may find the materials needed.

Credit to: Dassenman


https://commons.wikimedia.org/w/index.php?title=User:Dassenman&action=edit&redlink=1

ngreiS.Conn
dish mounted.

Credit to: Octavio M.

3. Assembly [8]

ections and

Mount the dish and Inb following the instructions
which came with the antenna.

Attach the connectors to the coaxial cable.

Connect the LNB to the Satellite finder using the
coaxial cable with its connectors.



3. Assembly [8]

4. Cut the coaxial cable.

5. Connect the core of the coaxial cable to the battery's
positive terminal and the copper shield to the negative.

Figure 14. Connection of the
battery.

Credit to: Physics peer



4. Possible experiments

There are some possible experiments and measurements that can be done with this
very basic radio telescope. Some of them are:

-Detection of solar EM waves.

-Measurement of the background radiation.

-Emission and reflection of EM waves.



4. Possible experiments - Measurement of the
background radiation

=

4 5 6 7 4 5 6
Number of the measurment Number of the measurment

Graphic 1. Degrees measured while pointing at sky Graphic 2. Temperature recorded for
each measurement.



4. Possible experiments - Measurement of the
background radiation

-Signal remained approximately constant, independently of temperature and
climate variation.

-1t is possible that it slightly changed with weather, as shorter radio wavelengths
waves can be absorbed by water in the clouds. [1]

Figure 15. Responsable clouds.
Credit: myself




Conclusions; Worth 1t?

Pros:
-Cheap

-Materials are easy to
find

-Easy assembly

Drawbacks:
-Not very precise

-Only some
frequencies can be
detected

-Background radiation

It really depends on what you are looking for
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