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The stealth dish

Why a stealth dish...

v Visibility == [ow

> Limits as much as possible visibility when not in use

> Makes access to the feeder easy and safe

v Maintainability == High

> Makes the set-up time short and repeatable
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The stealth dish

Why a stealth dish... : Challenges and advantages

CHALLANGES ADVANTAGES

v Accuracy and v Very easy access to the
repeatibility of feeder.
positioning.

v «curiosity» minimization...
v" Complex mechanism.
v No need to use stairs.
v Much higher overall

weight. v Lower overall profile when
in «resting» position that
v Stability. minimize lightening risk.

v ... Good sleep during
thunderstorms ......
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The stealth dish

Why a stealth dish .... : a bit of history
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The stealth dish

Mechanical design : tower design

EME Conference 2016, Venice Impedimentum pro occasione arripere Mario Armando Natali, IONAA



The stealth dish

Mechanical design : tower design
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The stealth dish

Mechanical design : the plinth
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The stealth dish

Mechanical design

Video
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The stealth dish

Technical characteristics : the station
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The stealth dish

Technical characteristics : the feeder
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The stealth dish
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The stealth dish

Software tools : EZmoon

INPUT PARAMETERS

Frequency Mhz | 1,296 |Line loss before LNA dB| 0.10 |Moon distance Km 390,000
TX antenna gain dBi | 33.00 |LNA noise figure dB| 0.23 [Moon diameter Km 3,470
RX antenna gain dBi | 33.00 |LNA gain dB| 38.00 |Moon reflectivity % 7
TX Power Watt| 250.00 |Line loss after LNA dB| 0.50 |Sky temperature ( TSky ) K 100
TX line loss dB 0.10 |RX noise figure dB| 4.00

Bandwidth Hz| 3,000

OUTPUT PARAMETERS

EIRP Watt|487,461|Line loss before LNA G| 0.98 [Receiving system noise factor f 1.08
EIRP dBw | 56.88 [Line noise factor before LNA | f 1.02 |Receiving system noise figure dB 0.33
RADAR Equation dB 47.04 |LNA gain G| 6310 [Noise temperature of receiving system K 22.98
Path loss dB | 271.13 [LNA noise factor f 1.05 |Overall noise temperature (including TSky ) K 122.98

Line loss after LNA G 0.89 |Overall noise power (including TSky ) dBw -172.93

Line noise factor after LNA f 1.12

RX noise factor f 2.51
EXPECTED SNR ( best) dB | -8.32

FORMULA

EIRP =TX Power*(POWER(10;((TX antenna gain-TX line loss)))
EIRP =10*LOG10(EIRP)
RADAR Equation =10*LOG10(4*Moon distance2/Moon diameter”2)
Path loss =(32.45+20*LOG10(Frequency)+20*LOG10(Moon distance *2)+RADAR Equation-10*LOG10(Moon reflectivity/100))

Line loss before LNA

=POWER(10;(-Line loss before LNA/10))

Line noise factor before LNA

=POWER(10;(Line loss before LNA/10))

LNA gain

=POWER(10;(LNA gain))

LNA noise factor

=POWER(10;(LNA noise figure/10))

Line loss after LNA

=POWER(10;(-Line loss after LNA/10))

Line noise factor after LNA

=POWER(10;(Line loss after LNA/10))

RX noise factor

=POWER(10;(RX noise figure/10))

Receiving system noise factor

=G12+((G14-1)/G11)+((G16-1)/(G13*G11))+((G17-1)/((G15*G13*G11)))

Receiving system noise figure

=Line noise factor before LNA+((LNA noise factor-1)/(Line loss before LNA)+((Line noise factor after LNA-1)/(LNA gain*Line loss b

((RX noise factor-1)/((Line loss after LNA*LNA gain*Line loss before LNA)))

Noise temperature of receiving system

=(10~(Receiving system noise figure/10)-1)*290

Overall noise temperature (including TSky )

=Noise temperature of receiving system+Sky temperature ( TSky )

Overall noise power (including TSky )

=10*LOG10(Bandwidth *1.39E-23*Overall noise temperature ( including TSky ))

EXPECTED SNR

=EIRP-Path loss-Overall noise power ( including TSky )+RX antenna gain

EZMoon iOnaa Rev 1.0.0June 2016
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The stealth dish

Technical characteristics : the results
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The stealth dish

Future plans : automatic alignment

v The main problem with the stealth dish is the repeatability of
the alignment.

The very narrow HPBW ( about 3 Deg. )
requires strict control of orientation and
the incremental encoders (Hall sensors) of
SPID BIG-RAS/HR , together with the tower
tilting mechanism, impose a re-alignment
at the beginning of each session.

v The re-alignment is done manually calculating an offset and it
is quite easy to perform during the day with the sun ... but
becomes much more difficult without the sun'!

v' Absolute encoders are the obvious answer .... But this is too
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The stealth dish

Future plans : automatic alignment
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The stealth dish

Future plans : the sky ...
v The next challenge is the reception of pulsars ....

v Pulsars reception is an outstandig «methodology» to fine
tune an EME station and to understand digital signal

processing.

v The start to this long journey was the development of a
program that can predict the «detactability» of a pulsars
comparing the MDS ( Minimum Detectable Signal) of a
station with pulsar flow data derived from ATNF pulsar

catalogue.

v The MDS is calculated entering standard station
parameters and integration bandwidth / time.

v The program is also able to track / predict the position of
the most important radio sources.
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The stealth dish

Future plans : Murmu" Noise sources tracking -

Azimuth Elevation Range Doppler Degradation

Deg. Deg. Km Hz (1290Mhz) dB (1290Mhz)
Moon 353.61 64.08 383136.7 365.89 1.36
Sun 130.23 51.4
TIME = g - . Cygnus A 357.77 6.14
@ utC Location Latitude Longitude UTC Time N el —
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/.D. Kraus, Radio Astronomy, 2nd edition, Af = Integration bandwidth ( Hz) ‘ Calculated Longitude (D.DDD) !
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The stealth dish

Conclusions : the beauty of the antennas

iOnaa
.... who said that hamradio is not romantic
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