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Bilans tacza radiowego (spsLB 1988 1)
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Bilans
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Bilans
OE2IGL & DF3GJ

282
https://wettersat.bplaced.net/EME/EME.html

10.368

Frequency [GHz]

avelength 28.9 mm
Lunar reflectivity & o7 ]
Moon temp. center, average 242K 235K
Rx antenna temp. of moon 797K
Days after full moon 6.37

Locator: | 10540613 - DLOSHF-10 ~ | [ |
Latitude [N°] 54.2644
Longitude [E®] 10.1788

Transmitting Antenna: | Gauss, max ant. n = theor-2.5% ~ |

Dish diameter [m], ant.gaingeq|7.2 57.86 dBi
Dish /D 0.35
Offset angle if offset dish [] [0
Surface RMS [mm], peak err  |0.85 +/- 1.7 mm
Feed out-of-axial-focus [mm] |0
Feed blocking area [m?] 0.0707
Ohmic efficiency ngpm 1.0
lllumination efficiency n; 0.885
X-polarization efficiency g 0.985
Spillover efficiency ns 0.921
Phase efficiency nppase 1
llum*phase™spill*xpol njp+s+ 0.802 56.9 dBi

Surface efficiency npyze 0.873
Focus efficiency nfocus 1
Blocking efficiency ﬂbluck 0.954

Mesh grid diam, spacing [mm]

Mesh grid effi. nyesh, loss 1
Max. antenna efficiency Nmax 0-671

Used antenna efficiency ez
Edge taper [dB], feed taper  |-11 7.4 dB

56.13 dBi

RX Locator: IN67MTB7 - OE2IGL-10 ~|  [— |

47.8227
13.0705

Latitude [N°]
Longitude [E®]

Receiving Antenna: | Gauss, max ant. n = theor-2.5% ~|

Dish diameter [m], ant.gaingeg |0.815 38.94 dBi
Dish fiD 0.67
Offset angle if offset dish [] |21
Surface RMS [mm], peak err  [0.17 +/- 0.34 mn
Feed out-of-axial-focus [mm] |0
Feed blocking area [m?] 0
Ohmic efficiency ngym 10
lllumination efficiency n; 0.866
X-polarization efficiency npg 0985
Spillover efficiency ns 0.937
Phase efficiency nphase 1
lllum*phase*spill*xpol njp+s+ 0.8 37.97 dBi
Surface efficiency ngyze 0.995
Focus efficiency Nfocus 1
Blocking efficiency gk
Mesh grid diam, spacing [mm] l—jlﬁ
Mesh grid effi. npesp. loss 1 0dB
Max. antenna efficiency Nmax 077 37.8 dBi

Used antenna efficiency ez
Edge taper [dB], feed taper  |-12 -11 dB

Dish center - im 7L1° Dish center - im 36.5°

HPBWeal, gaingeal 0.266° 55.64 dBi HPBWreal, gaingeal 2.38° 37.33 dBi

Position %,y on Moon [7] 0 0 Position x,y on Moon [*] 0 0

Intercepted power fraction 0.941 -0.26 dB Received fraction (BWF) 0.607 -2.17 dB

luminated fraction 0.332 -4.79 dB R fill factor moon 0.0348 -14.58 dB

TX temperature [*C] 15 RX temperature [*C] 15

TX humidity [%] 50 RX humidity [%] 50

TX absolute pressure [mbar] [980 RX absolute pressure [mbar] [sg0

TX zenith atmosph.attenuation 0.048 dB RX zenith atmosph.attenuation 0.048 dB
Use time locked TX/RX azimuth/elevation for: | NO, set elevation manually v/

TX azimuth [7] - RX azimuth [*] -

TX refrac.corr. elevation [7] RX refrac.corm. elevation [°] -

TX LOS atmosph.attenuation 0.096 dB RX LOS atmosph.attenuation 0.096 dB

additional cloud loss [dB] o] additional cloud loss [dB] o]

[ Swap stations, Tx <=> Rx |

[ Echo mode, set Rx = Tx |

UTC YY/MM/DD hh:mm:ss

2025/8/1! 14:24:31

Moon: | Lunar reflectivity varies radially

>

Isotropic path loss (radar equation) -276.7 dB
Path loss (corrected for beam widths) -278.9 dB
£ * gainmy * gainpy 81.4 dB
TX power [W] 44.5 dBm
Received signal power -153.2 dBm
RX MoiseFigure [dB], temp 523K
RX bandwidth [kHz] 25 |
RX noise power -147.4 dBm
Signal/Noise -5.7 dB
Received Moon noise -156.4 dBm
Sky+CMB, zenith+CMB temp 8.36 K 54K
Spillover temp., add. spillover 140 K o ]
RX antenna noise temp. 28.1K
RX main beam effic. nyg, np 084
Spatial polarization, polloss - -

use +-90° feed rotation - -
Y-dish&feed: Absorber/SkyZenith 5.74 dB
Y-dish&feed: Gnd/SkyZenith 5.17 dB
Y-dish&feed: Absorber/Sky@Elevation  6.27 dB
Y-dish&feed: Gnd/Sky@Elevation 5.69 dB
Y-feed: Gnd{or absorber)/SkyZenith 7.63 dB
SFU@frequency, Suntemp. [0 [12530K
Y-Sun: 1+Sun/{Sky+Noise) 7.2dB
Y-Moen: 1+Moon/(Sky+Noise) — 0.34 dB
GiTgpe incl. RX noise temp 17.92 dB/
SN EME: Signal/(0+Sky+Noise): -8.3 dB

SIN EME: Signal/{Moon+Sky+Noise):

Decoding mode: [Q65-60E v |

RX libration rate [*/min]
RX libration spreading 213 Hz
Mutual libr. spread, beam corr. 201 Hz
Dopgler libration 0Hz
CW inteqgr. time [s], x-sigma

decoder threshold

Margin = S/N EME - threshold —-

Calculate

0.003052

156 Hz

-23.8 dB




SZum - deﬁnicja (ITU-R P.372-17)

Zrédta naturalne:
* emisje z gazoéw atmosferycznych i hydrometeorow

* powierzchnia Ziemi; np. emisyjnosé ladu, oceanu i innych przeszkod
znajdujacych sie w zasiegu anteny

* promieniowanie pochodzace z kosmicznych zrédet radiowych

* promieniowanie pochodzace z wytadowan atmosferycznych i
innych wytadowan elektrostatycznych (szum atmosferyczny)



SZum - deﬂnicja (ITU-R P.372-17)

Zr6dta pochodzenia ludzkiego:

* w szczegodlnosci w przypadku anten zewnetrznych, zagregowane
niezamierzone promieniowanie pochodzace z maszyn
elektrycznych, urzadzen elektrycznych i elektronicznych oraz sieci,
linii przesytowych energii elektrycznej, komunikacji energetycznej,
bezprzewodowego przesytu energii, urzadzen przemystowych,
naukowych i medycznych (ISM) lub z zaptonu silnikow spalinowych,
a takze promieniowanie elektromagnetyczne pochodzace z
niedoskonale ekranowanych obudow, linii przesytowych i kabli



SZum - deﬁnicja (ITU-R P.372-17)

Zr6dta pochodzenia ludzkiego:

* w pomieszczeniach lub w przypadku anten znajdujacych sie w
poblizu przeszkdd, zagregowane promieniowanie niezamierzone,
jak powyzej, w mozliwym zakresie, ale rowniez obejmujace typowe
poziomy promieniowania pochodzace z pojedynczych lub
niewielkiej liczby zrédet, w okreslonych typowych srodowiskach.



SZum - deﬁnicja (ITU-R P.372-17)

Szum w systemie odbiorczym ma wiele zrodet.

Nalezy wzigc pod uwage zarowno szum zewnetrzny, jak i szum
wewnetrzny generowany w odbiorniku.

Jedynym odpowiednim punktem odniesienia dla ogdlnego szumu
roboczego systemu odbiorczego sg zaciski rownowaznej bezstratnej
anteny odbiorczej. (Taka antena nie istnieje fizycznie).



Fizyka — temperatura szumowa

Thermal Noise + Quantum and 1/f Effects
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Fizyka — zrodta w zaleznosci od czestotliwosci

(ITU-R P.372-17 Fig. 3)
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Fizyka — szum atmosferyczny (brightness temperature)

(ITU-R P.372-17 Fig. 5)
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Fizyka — Ziemia z kosmosu. Szum jest spolaryzowany!

(ITU-R P.372-17 Fig. 8)

Brightness temperature at 1 430 MHz of the ground as a function of elevation angle

Microwave brightness temperature, 7,(K)
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a) Moisture content from 5.9% to 25.1% for a bare, smooth ficld

Elevation angle (degrees)

b) For (A) smooth field (B) medium roughness and (C) rough (deeply ploughed)
field with percentage water content as indicated




Fizyka — komunikac

500 stron - 60 lat temu

| troposferycznej i odbicia od nierownych powierzchni

16.3. Relative Importance of Specular Reflection and Other Components
in Lineof-Sight Links

16.4. Line-of-Sight Paths: Statistical Distribution of the Received Field

16.5. Fading due to Specular Reflection

16.6. Diversity Reception on Line-of-Sight Paths

16.7. Radar Coverage

16.8. Communication by Specular Reflection (without Visibility)

A nnex: Characteristics of some experimental paths

. DIFFUSE SCATTERING: I. PRACTICAL APPLICATIONS

17.1. Line-of-Sight Paths
17.2. Communication by Diffuse Ground Reflections without Direct Visibility
17.3. Scattering of Solar Radiation by the Earth—Albedo

. Dirruse ScAaTTeRING: [[. APPLICATION TO BACK-SCATTERING BY THE EARTH’S

SURFACE

18.1. The Back-scattering Cross-Section o°

18.2. Back-Scatter by the Sea at Large Grazing Angles
18.3. Back-Scatter by Terrain at Large Grazing Angles
18.4. Back-scattering by the Sea at Small Grazing Angles

. SCATTERING BY ATMOSPHERIC SHEETS

19.1. Some Data on the Structure of the Troposphere

19.2. Theory of Reflection by Tropospheric Sheets

19.3. Tropospheric Scatter Propagation—the Mean Field beyond the Horizon

19.4. Tropospheric Scatter Propagation—Fieldstrength Fluctuations, Bandwidth
Limitations, Diversity Effects '

19.5. Some Experimental Verifications

19.6. Ionospheric and Exospheric Sheets

. REFLECTION OF RADIO WAVES BY THE MOON AND THE PLANETS

20.1. Problems Posed by the Reflection of Radio Waves by the Moon

20.2. Reflections by the Rough Surface of the Moon—Theory

20.3. Reflections by the Rough Surface of the Moon—Experimental investi-
gations

20.4. Reflections of Radio Waves from Venus and from the Sun

Annex: Tables of data on experiments with moon reflections quoted in
Chapter 20
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Temperatura szumowa anteny (Dragoslav Dobrici¢, YUIAW)

VHF Antenna Noise Temperature, antenneX Issue No. 132 — April 2008
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Fig. 5: Relative S/N versus anfenna noise difference ATa



Temperatura szumowa anteny (Dragoslav Dobricic, YUIAW)

VHF Antenna Noise Temperature, antenneX Issue No. 132 — April 2008

Temperatura szumowa anteny zalezy catkowicie od sSrodowiska anteny, rodzaju
komunikacji i czestotliwosci roboczej. Analiza pokazuje, ze wptyw temperatury szumu
anteny Ta na zdolnos¢ odbiorczg anteny wyrazona jako stosunek sygnatu do szumu S/N
jest marginalny w pasmach VHF. Nawet w przypadku komunikacji kosmicznej, takiej jak
EME, wptyw ten nie jest tak istotny, jak mozna by sie spodziewaé. R6znica temperatury
szumu anteny miedzy podobnymi antenami o podobnej dtugosci wysiegnika,
wynoszgca okoto 20-30 K, wytwarzana w systemach tacznosci EME o dtugosci 2 metrow,
daje réznice w stosunku S/N wynoszaca zaledwie 0,3 dB!

W przypadku pracy naziemnej z wykorzystaniem rozpraszania troposferycznego, ze
wzgledu na wyzszg temperature szumu anteny Ta, roznica ta jest jeszcze mniejsza.)



Temperatura szumowa anteny (Rastislav OM6AA et al.)

https://www.researchgate.net/publication/301657591_Parabolic_Antenna_Noise_Characteristic_with_Dual-
Mode_Feed
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Fig. 7 - Dependence of antenna noise temperature on elevation angle for a dish with f/D
ratio 0.65. Note accrual of antenna noise temperature for higher elevation angles, above 50
degrees. due to antenna spillover.



Temperatura szumowa anteny (Rastislav OM6AA et al.)

https://www.researchgate.net/publication/301657591_Parabolic_Antenna_Noise_Characteristic_with_Dual-
Mode_Feed

Fig. 6 shows that maximum antenna gain for a prime focus antenna configuration employing
the W2IMU dual-mode feed is attained with a dish having an /D ratio of 0.6. Such antenna
configurations are best used for transmitting and will be referred to as TX optimum.
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Fig. 6 - Antenna efficiency and directivity
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Parabolic_Antenna_Noise

Temperatura szumowa anteny (Rastislav OM6AA et al.)

https://www.researchgate.net/publication/301657591
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Temperatura szumowa anteny (Rastislav OM6AA et al.)

https://www.researchgate.net/publication/301657591_Parabolic_Antenna_Noise_Characteristic_with_Dual-
Mode_Feed

5. Optimal receiving (RX) performance, G/Ts ratio

The computed G/Ts curves from the above results (Figs. 6 and 8) are shown 1n Fig. 9.
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Fig. 9 - Antenna and System G/T ratio



Low Noise Amplifier with 7 K Noise at 1.4GHz and 25 °C

Sander Weinreb, Life Fellow, IEEE and Jun Shi, Member, IEEE

Weinreb/Shi 7K LNA Paper, Jan. 13, 2021

(@) (b)
Fig. 10. Two methods of using IN?2 cooled terminations to measure the noise
of an LNA and then calibrate noise diodes for faster measurements.

® ©
Fig. 9. (a) 4.6 m prime focus paraboloid, (b) LNAs mounted on low-loss, dual-
linear polarization feed, and (c) feed mounted at prime focus of paraboloid.
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TABLE III
COMPOSITION OF MEASURED SYSTEM NOISE
Source Noise (K) Comment
. Measured to mK accuracy in hundreds of
Cosmic Background 2.7 S "
Spatial average of many discrete sources
Galactic | and will vary with location of galactic plane
in antenna beam
Atmosphere Oxygen and water at 30-degree zenith angle
SaTlesas Calculated from feed pattern; higher at
p zenith
Estimate based upon 0.38 m feed diameter
Feed Blockage 2 and 150 K average brightness of scatterd
pattern
s Tises ) EM mtegraltlon of surface current and
surface resistance
T, 7 Measure in laboratory with noise source
ke NF =0.10 dB calibrated with LN»
y Due to 600 K next stage, 3 dB cable loss,
Post LNA Noise 1 and 36 dB LNA gain + fiber link noise
Total NE=0.31dB 21.7 Total measured with absorber vs sky, Feb

20, 2020



Nasze amatorskie pomiary...

https://palehg.com/10_ghz_stations.htm

Info from other EME stations
WeHD 14.8

WA7CIO 4.9 2.9 |dB 17.8 |dB X dB
SM4DHN 6 2.8 |dB 16 dB X dB
WS5LUA 5 1.8 dB 16 dB X dB
PAOBAT 3.7 1.95/dB 16.2 |dB 6.2 feed only |dB
PA3CSG 3 1.7 |dB 15.5 |dB X dB
AAS5C 3.3 1.0 |dB 13 dB X dB
FEKSX 3 2.0 |dB 16 dB X dB
PAOEHG 3 1.7 |dB 15 dB 5.1 dB

LASLF 4.6 3.1 |dB 20.3 dB #22







Temperatura ksiezyca z uwzg. szerokosci wigzki anteny i btedu sledzenia

(Joachim Koppen DF3GJ)
https://portia.astrophysik.uni-kiel.de/~koeppen/JS/AimRadioMoon.html

Station: | kel v | longitude [W] -10.13 | latitude [N] |54.34 |

Date [YMD] |2025 | |&ug v ||18 | day of year 230 | previous day || next day | | Use current date&tin
Time [UT] |12 [|o |46 | | 1 hour earlier || 1 hour later |

Sun Moon

Ra 148.07 Dec 12.92 Ra 8467 Dec 27.04

Az 193.69 El 47.04 Az 2741 El 32.26

Ang_ Diameter [deg] o0.526 Phase [0 = Full Moon] 120 waning crescent

Angle to Sun [clockwise from top] 311
Distance [km] 372976
Ang.Diameter [deg] 0.533

Frequency [GHz] [10.3 | vert.offset [arcmin]

No. of bins |40 |

Antenna beam HPBW [°] |o.93 | 15

[ without smoothing by antenna beam |

| false colour image (auto range) v | 10
5
Average temperature 190.9 K 0
Temperature at disc centre 219.8K
R
Beam offsets in X, Y [F] |0.2 |01 |
Temperature in beam 316 K -10).
Fill factor in antenna beam 0.164
-15
Mouse position:
X position 13 arcmin = 0.21° 205 10 v 10 20
Y position -12 arcmin = -0.2° horiz oftset [arzmind

brightness temperature 0 K



Kalkulator wspotczynnika Y dla szumu Stonca

SimpleCalc, Carsten OZ9AAR

File  GetSFU data..  Measure

Antenna ohmic
losses (dB):

[ Enable crosscheck

SimpleCalc - Cascaded noise figure and sun noise calculator, By OZ9AAR V.1.0.0.9

noise.  Two station echoes..  Settings..  About.

SFU @ Band:

Gain (dBi):

Gain (dB):

Load default values

Save values as default

SFU data
S. ltaly - San Vito
2025-08-24 1200
SFU10.7 cm: 141

Band

O 50 MHz
O 144 MHz
O 222 MHz
O 432 MHz
O 900 MHz
® 1296 MHz
O 2304 MHz
O 3456 MHz
O 5760 MHz
O 10368 MHz
@] 0 MHz

Gain (dB):

Edit comments

Results

Receiver NFtemperature

1.051 dB

(from antenna connector to radio)

7941K

Overall NF/temperature

1.58 dB

(incl ohmic losses and Ta):

12714 K

Figure of merit, M (G/T):

5.55 dB(K"-1)

Expected Y-Sun level:

821dB

Current Az/El of sun:

78307 |

24 58°

RX/Radio/

Loss (dB): Loss (dB): Loss (dB): tra nsve rte r
0.30: 3.00: 5.00:




Kalkulator wspotczynnika Y dla szumu Stonca

SimpleCalc, Carsten OZ9AAR

Two station performance and echoes - */ x
File
[Copyrom mairvirdow | 1296 MHz | Copy fom main window |
Antenna ohmic losses (dB): H o m e ' ' Dx Artenna ohmic losses (dB):
om: U . T
Power at fegd{_‘i\l;]‘ Power at feed (W)
_ : | 4o
----- 00 [ R .
—— X \ ERP) (EIRF)

Home stations own echos

Gai"*dmj -18.65dB|  ReceivernF 1Bl

DX stations own echos:

Receiver NF -21.66 dB

7941 K 67.09K

158d8B 137dB
Overall NF Overall NF
bl 127.14K 10799K] o0

System sensitivity | -143.58 dBm -144.29 dBm

System sensitivity

os=FE) gloss i) o= E] RE(E) po=s (HE
! ~ 3.00] | 5.003 =) | 060
I B - e I R——
NF (dB): | 3_00_@ NF (dB): | 3.00 = NF (dB): | 15_00'L_i NF (dB): | NF (dB): | 0.2?@
Gan (@8 | 15.00/3] RXBW: 2500 Hz (WSJT) +| RXBW: [2500 Hz WSJT) ~ | Gan@B: | 37.00%]
Home station hears DX station: — DX station hears home station:
-2046dB | -19.85 dB
Degradation (4E): 0.0

‘ Load default values |_—L Load default values

Moon distance {km): |_384000£1: L Current ]

Pathloss (dE):

Save values as default

‘ Save values as default




Bilans
OE2IGL & DF3GJ

282
https://wettersat.bplaced.net/EME/EME.html

10.368

Frequency [GHz]

avelength 28.9 mm
Lunar reflectivity & o7 ]
Moon temp. center, average 242K 235K
Rx antenna temp. of moon 797K
Days after full moon 6.37

Locator: | 10540613 - DLOSHF-10 ~ | [ |
Latitude [N°] 54.2644
Longitude [E®] 10.1788

Transmitting Antenna: | Gauss, max ant. n = theor-2.5% ~ |

Dish diameter [m], ant.gaingeq|7.2 57.86 dBi
Dish /D 0.35
Offset angle if offset dish [] [0
Surface RMS [mm], peak err  |0.85 +/- 1.7 mm
Feed out-of-axial-focus [mm] |0
Feed blocking area [m?] 0.0707
Ohmic efficiency ngpm 1.0
lllumination efficiency n; 0.885
X-polarization efficiency g 0.985
Spillover efficiency ns 0.921
Phase efficiency nppase 1
llum*phase™spill*xpol njp+s+ 0.802 56.9 dBi

Surface efficiency npyze 0.873
Focus efficiency nfocus 1
Blocking efficiency ﬂbluck 0.954

Mesh grid diam, spacing [mm]

Mesh grid effi. nyesh, loss 1
Max. antenna efficiency Nmax 0-671

Used antenna efficiency ez
Edge taper [dB], feed taper  |-11 7.4 dB

56.13 dBi

RX Locator: IN67MTB7 - OE2IGL-10 ~|  [— |

47.8227
13.0705

Latitude [N°]
Longitude [E®]

Receiving Antenna: | Gauss, max ant. n = theor-2.5% ~|

Dish diameter [m], ant.gaingeg |0.815 38.94 dBi
Dish fiD 0.67
Offset angle if offset dish [] |21
Surface RMS [mm], peak err  [0.17 +/- 0.34 mn
Feed out-of-axial-focus [mm] |0
Feed blocking area [m?] 0
Ohmic efficiency ngym 10
lllumination efficiency n; 0.866
X-polarization efficiency npg 0985
Spillover efficiency ns 0.937
Phase efficiency nphase 1
lllum*phase*spill*xpol njp+s+ 0.8 37.97 dBi
Surface efficiency ngyze 0.995
Focus efficiency Nfocus 1
Blocking efficiency gk
Mesh grid diam, spacing [mm] l—jlﬁ
Mesh grid effi. npesp. loss 1 0dB
Max. antenna efficiency Nmax 077 37.8 dBi

Used antenna efficiency ez
Edge taper [dB], feed taper  |-12 -11 dB

Dish center - im 7L1° Dish center - im 36.5°

HPBWeal, gaingeal 0.266° 55.64 dBi HPBWreal, gaingeal 2.38° 37.33 dBi

Position %,y on Moon [7] 0 0 Position x,y on Moon [*] 0 0

Intercepted power fraction 0.941 -0.26 dB Received fraction (BWF) 0.607 -2.17 dB

luminated fraction 0.332 -4.79 dB R fill factor moon 0.0348 -14.58 dB

TX temperature [*C] 15 RX temperature [*C] 15

TX humidity [%] 50 RX humidity [%] 50

TX absolute pressure [mbar] [980 RX absolute pressure [mbar] [sg0

TX zenith atmosph.attenuation 0.048 dB RX zenith atmosph.attenuation 0.048 dB
Use time locked TX/RX azimuth/elevation for: | NO, set elevation manually v/

TX azimuth [7] - RX azimuth [*] -

TX refrac.corr. elevation [7] RX refrac.corm. elevation [°] -

TX LOS atmosph.attenuation 0.096 dB RX LOS atmosph.attenuation 0.096 dB

additional cloud loss [dB] o] additional cloud loss [dB] o]

[ Swap stations, Tx <=> Rx |

[ Echo mode, set Rx = Tx |

UTC YY/MM/DD hh:mm:ss

2025/8/1! 14:24:31

Moon: | Lunar reflectivity varies radially

>

Isotropic path loss (radar equation) -276.7 dB
Path loss (corrected for beam widths) -278.9 dB
£ * gainmy * gainpy 81.4 dB
TX power [W] 44.5 dBm
Received signal power -153.2 dBm
RX MoiseFigure [dB], temp 523K
RX bandwidth [kHz] 25 |
RX noise power -147.4 dBm
Signal/Noise -5.7 dB
Received Moon noise -156.4 dBm
Sky+CMB, zenith+CMB temp 8.36 K 54K
Spillover temp., add. spillover 140 K o ]
RX antenna noise temp. 28.1K
RX main beam effic. nyg, np 084
Spatial polarization, polloss - -

use +-90° feed rotation - -
Y-dish&feed: Absorber/SkyZenith 5.74 dB
Y-dish&feed: Gnd/SkyZenith 5.17 dB
Y-dish&feed: Absorber/Sky@Elevation  6.27 dB
Y-dish&feed: Gnd/Sky@Elevation 5.69 dB
Y-feed: Gnd{or absorber)/SkyZenith 7.63 dB
SFU@frequency, Suntemp. [0 [12530K
Y-Sun: 1+Sun/{Sky+Noise) 7.2dB
Y-Moen: 1+Moon/(Sky+Noise) — 0.34 dB
GiTgpe incl. RX noise temp 17.92 dB/
SN EME: Signal/(0+Sky+Noise): -8.3 dB

SIN EME: Signal/{Moon+Sky+Noise):

Decoding mode: [Q65-60E v |

RX libration rate [*/min]
RX libration spreading 213 Hz
Mutual libr. spread, beam corr. 201 Hz
Dopgler libration 0Hz
CW inteqgr. time [s], x-sigma

decoder threshold

Margin = S/N EME - threshold —-

Calculate

0.003052

156 Hz

-23.8 dB




Podstawy radioastronomii

(Joachim Koppen DF3GJ)
https://portia.astrophysik.uni-kiel.de/~koeppen/Haystack/basics.html
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