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So all the components of the radio telescope are ready and its time to assemble
them together and try them in practice. The first version of the
amplification/filtering module is in the picture below:
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Amplifiers and RF filter in between. Immediately after antenna should be
placed LNA preamp. Don't do like me. Don't place the first receiver far from
a dipole. The configuration on the image is wrong and | had understood it
after some time.

Here | will tell you about the first but wrong configuration. Anyway, a bad
experience is also an experience, and | hope you will not repeat my mistakes. In
the first version, | connect the antenna to the preamp throw a short cable (RG-58
50 Ohm). The cable is about one wavelength long (taking into account the
shortening 0.66 coefficient). A good practice is to check the cables
(http://www.cgrivne.com.ua/forum/viewtopic.php?f=3&t=519) and to don't trust
the Chinese cables. To make the cables for my telescope | bought an instrument
to jam them. It is not difficult to make cable by yourself and it is cheaper as well.

The receiver's amplifier of the radio telescope should have small noise (should
be LNA). | had talked about how to measure the noise in a few notes before. For
my radio telescope, | bought a Chinese LNA. There are few low-cost LNA in the
market. | choose one on spf5189z
(https://www.qorvo.com/products/p/SPF5189Z). The first from the antenna stays
LNA with a metal package and a filter on the powerline. This is the most critical
chain in electronics of the radiotelescope. The noise of this amplifier will be
amplified by himself and other amplifiers and so it will reduce the "efficiency" of
the whole system. The next chain is RF filter which | made last time and other
LNA amplifiers with the same chip. | don't know if there is a significant difference
between these two amplifiers. That parameters which | can measure with
NanoVNA are rather a difference between two chips in series rather than PCB or
filter or shielding effect. For power, | use 2 Li-ion batteries 18650 and 7805 linear
voltage regulator. The powering solutions based on switching circuits are not
acceptable in this situation.
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A power module of the LNA

After LNAs and filters, the signal goes to the SDR receiver. First | thought to use a
short cable to connect last LNA to SDR and then use a USB cable, but on it
doesn't work (some problem in fast transmission with 3m long shielded USB
cable). So the solution was to connect the amplifier to SDR throw 2m coaxial
cable and the SDR receiver to the port of the computer.

For the planning of the observation and estimate of efficiency, | had used the
MURMUR (http://iOnaa.altervista.org/index.php/downloads) program.

Murmur 12.0.0 8 Oct.2019 mario.natali@gmail.com httpy/filnaa.altervista.org
Rev. History
Location Latitude Longitude UTC Time Local Time
Nice 43,7103 07.2619 Wed Jan 22 15:20:57 2020 Wed Jan 22 16:20:57 2020 i e
Current Time Zone Name : Romance Standard Time (Not DST) Check for updates EXIT
TRACK noise sources  Culminations  Next 24h PSR visibility ~ Mext 24h PSR tracking
SAVE current set as default SET Observation location CALCULATE
CALCULATE Noise Y-Factor 1Month PSR visibility 1 Month PSR tracking
() Dish antenna  (®) Other antenna Wave length 0.73 m List of detectable PULSARS Minimum S/N > 10 -
PULSARS axtracted with 5400 flow >0 : 654 5
Effective ant. aperture 1.70 m~2 PULSARS extracied with S1400 fow >0 : 1742 S/N >10 suggested for reliable results
Antenna gain |16 dBi ATNF Puisar catalogue Version : L81
Sorted by Name Right AscensionJ2000 (RAJD) 5125  deg
Frequency 410 Mhz "'"i“" Declination (DECID) 54.58 deg
= ) -
Line loss before LNA 0.1 48 Pulse with @ 50% of peak (W50) &.c msec. i
LNA Noise figure 0.6 a8 Barycentric period (P0) 0.71452  sec. i
LNA gain 40 a8 System noise temp. 108.77 K Dispersion Measure (DM) 26.76 an*-3pc i
Line loss after LNA [05 | 4 System noise figure 138 dB Flow @ 400 Mhz (S400) 1500.0  mly i
Receiver noise figure 4 ] dB 6/Tratio -4.37  dB/K Flow ©1400 Mhz (51400) 203.0 mly i
Tsky [48 K i Noise floor -112.59  dBm Distance (Dist) 1.00 kpc 32616 Iy i
’ Age (age) 5.53e+06 years i
pillover 10 i i
UG K - MDS 147424 mly
T atmosphere © K i Max Integration BW 1,030 Khz i
The analysis does not take into account the Show all PSR List Expected S/N 105 i
rization of the this parameter is
Integration time [14400 | sec. N T i e Parcas PLAN Observation . CT

Integration bandwidth 1000 kHz

Please evaluate carefully case by case as this
may deteriorate performance up to 3d8.

Select object to track Elevation 53.86 deg

Window of the MURMUR program

As soon | set the observation position, | can calculate which astro-objects | can
see, in which direction to point the telescope (azimuth, elevation) and etc. Quite
useful is a test of the telescope by natural radio noise sources (Sun, Moon, stars)

but | didn't try it.


http://i0naa.altervista.org/index.php/downloads

Unfortunately, the pointing was a weak point of my radiotelescope. For pointing,
Ee a compass application on my mobile phone on azimuth and improvised
astrolyabia on elevation. However, the main lobe of the antenna have 30 deg, so
| don't need extra precision.

The next step is configuring the programs on PC to acquire the data. If you have
virgin Ubuntu (just after installation), you should not have problems.

You should install gnuradio and osmosdr:

sudo apt install gnuradio
sudo apt-get install -y gr-osmosdr

To take and channelize the data from RTL-SDR | use python script of IW5BHY.
The corrected version of it | live here
(https://drive.google.com/file/d/1tMwo4KuJhHpshLjiELj4reP2JPCkhSSF/view?
usp=sharing).

To start the record, you should set few recording parameters: time of record in
seconds, the sample rate in sps; receiving frequency in MHz; amplification RF in
dB, amplification BB (0 for RTL-SDR), amplification IF (O for RTL-SDR); fftsize (sps),
decimation; digital amplification; the name of the output file.

You should tune the amplification to get that power spectrum as in the picture
below:
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window os the Pulsar Channelizer

There are two other parameters: Sample rate of time series (2ksps will be ok).
Using this, we can calculate:


https://drive.google.com/file/d/1tMwo4KuJhHpshLjiELj4reP2JPCkhSSF/view?usp=sharing

fft size = sample rate / Sample rate of time series

#me number of channels (num chan) of 25 is also ok, so:

Decimation = fft size / num chan

To start the script:

sudo python2 PulsChan.py 3600 2400000 413 15 0 0 1200 48 2 B0329+54.bin

If it doesn't work, you should check your receiver. (in ggrx for example). gqrx is
kind of SDR# for linux. To install :

sudo apt-get install gqrx-sdr

The radiotelescope in the working mode is shown at the top of the note. The
holder of the mast is part of the old sun umbrella (very Cote d'Azur solution = ).
After the record is finished, you will need to analyze the data. | had used this
instruction (https://github.com/gio54321/pulsar-distro-guide) and their prepared
ubuntu distribution (thanks a lot for them!).

My first attempt is unsuccessful because | wanted to use their ubuntu
distributive to record data as well. But when | had installed the antenna, | realize
that the SRD receiver doesn't work from a computer battery with this version of
ubuntu in a live mode (some bug).

The result of the second attempt:
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Presto's result

Nothing. The data was significantly cutter by the RFI filter so | will try in the other
place and | will increase the receiving time.
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