EME Link Budget & Analysis Tool (1-100 GHz)

20247 18 148 JAIWQF ZH=5

SEICBNTZ 77U —3 3 vd jack DF3G) & Gerald OE2IGLAFE I~/ 270 =z — 7
EMERICBICER SN L <EF LT RT T LTY,
<ERH1>
Yo /AR L=V /4 X%Z5AL, WNIRIFITYTFHFORARESFECHAREE L LTEHTS
SEnTnT T LD ZEN TREAMER LTV SDihsOERERZHEICNLZELNTEET
INZEHEEL LFeedDh7zb, MIEPRYELDOTIRETFHFLDIshOREITERAHLEL £ 5,
- EME Link Budget & Analysis Tool 32 ZIcEY £7
https://wettersat.bplaced.net/EME/EME.html

<iEH2>

$HBHRMETIOGHZ(24GH)EMEE —a Y ZEAE Y2 I L—Y a VHRIBICRTRINE T

YA AT —T7H ERBEICBEELTRBTE—a VAU b LA B EREOMREC SR TIERIC
FAEINTWE LS TY,
BRFEOHELKEANTIOGHz EMEDE AN 4BHA £ — 2 E5 %2 —ikfIt LIRER{E TH ZEMED
HRTE2EHNTEET,

EL38AKMEEN AL O RE LEBLTELEST2IRAZBHNTESZ M EEA,
REERBFHLOREZDEFZX, FEEF1— -V I T35 ETHVOEHEDLLLEZDEBVET,

LIS, 94707 2—TDNRIFRFITFVTTOIZELEZERMELEL &5 CRR=YTELFZEW)
Yo /AR (L= /A4 R) A LEERE L LB, FeedDAIBRAECERIBA L D7 <, EIZFeed
LNABROZEB A KT 2ERE TRREICECIZFEEVIHIEBLRVET,

JAZERETTH, BERIENDH2BY A —T1F LN, IFEEKESN (BE) ZD5AHY
s 2% (ZHboEH#E) BETT,

IFEEKLE S LCTRVEDICH 5 —BLNAZ ANAIZATT (1dBR T v 7 F7IELF) =N LEHs
B/ A XEDHEE, 72U T —ZNA 2B I2HEPERTREVWEBRWET,

2 WBROHE (LAT77FEZALFHELEZOTEERD HEH)

10GHzF THMiEXk:

I0GHZ TIFZRIFZNIZERELEEITR . FADOMHEIF. WMPEDOFDOHICEALUVLNTY,

F2[: 0.1 mm/h -> 0.0007 dB/km /IfE:1mm/h ->0.01dB/km F175:10mm/h ->0.17dB/km
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47GHzH TOM - TiaXk:
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Frequency [GHz] 1 )H ;&ﬂ 0
Wavelength

Lunar reflectivity € 0 07
Moon noise temp., add temp 236K | o3 o2 01 0 0.1 02 03
Days after full moon 957 X []
2) BROY—9— ____
TX Locator: | JO54CG13 - DLOSHF-10 v = ] RX Locator: [ enter any locator v PM96CO |
Latitude [N°] 54 2644 Latitude [N°] 6061
Longitude [E"] 10.1788 Longitude [E°] 138.212 UTC YY/MM/DD hh:mm:ss [20241/7  01:18:22
Transmitting Antenna: | Gauss, max ant_n = theor -2 5% v Receiving Antenna: Gauss, maxant. n = theor-25% v Moon: | L unar reflectivity varies radially ~
Dish diameter [m], ant.gainieo|7.2 57.86 dBi Dish diameter [m), ant.gaingeo[0.6 3 )‘.Bjshﬂq'% path loss (radar equation) 2775dB
Dish f/iD 0.35 Dish fiD 037 Palh loss (oorrected for am Wi t -279.4 dB
Offset angle if offset dish [*] [0 Offset angle if offset dish [] [0 £ * gainry * gaingxd N Fs1
Surface RMS [mm], peak err  |0.85 +-17 mm Surface RMS [mm], peak err  [0.33 +/- 0.66 mm TX power [W] 458 dBm
Feed out-of-axial-focus [mm] |0 Feed out-of-axial-focus [mm] |o Received signal power -155.7 dBm
Feed blocking diam. [m] 03 Feed blocking diam. [m] 0.2 RX NoiseFigure [dB], temp ‘EQ K
lllumination efficiency n; 0.885 lllumination efficiency n; 0.885 RX bandwidth [kHz] e —
Spillover efficiency ng 0.921 Spillover efficiency ne 0921 gx ”?}Sl\le power “;%d%m
; ; : i ignal/Noise -15.6d
IIIumfsplIloyer efficiency nj.s 0815 56.97 dBi Illumfspllloyer efficiency nj.5 0815 35.39 dBi Heboriad Moon noise e TG
Ohmic efficiency Nonm 10 Ohmic efficiency Nghm 10
Polarization efficiency np 0985 Polarization efficiency nyg 0985 Sky+CMB, zenith+CMB temp 874K 56K
Surface efficiency nryze 0873 Surface efficiency Npyze 098 Spillover temp_, add. spillover 157 K
Focus efficiency Ngoeys 1 Focus efficiency Nieys 1 RX antenna noise temp. 09K
Blocking efficiency npjock ~ 0-994 Blocking efficiency npjocx ~ 0.668 g)( Ta[m t:ea'm ?fﬁc. Flr.;u‘a. 7
Mesh grid diam, spacing [mm] | | Mesh grid diam, spacing [mm)] | el RearZeRk Pet Gl -
Mesh grid effi. npesh, l0SS Mesh grid effi. Nyesn, 0SS
Max. antenna efficiency n 0671 56.13 dBi Max. antenna efficiency n 05 3327 dBi
Used antenna efficiency nrea [0599 Used antenna efficiency nea [06 Y-dish&feed: Absorber/SkyZenith 234dB
Edge taper [dB], feed taper  [-11 -7.4dB Edge taper [dB], feed taper |11 -7.7dB Y-dish&feed: Absorber/SkyElevation 23dB
Dish center - rim .1 Dish center - rim 68.1° Y-feed: Gnd(or absorber)/SkyZenith 29dB
HPBW, g1 Gainea 0278° 5564 dBi HPBW,¢a1, 9aiNcea) 3065 n o, 340645 iun tef wm G
Position x,y on Moon [°] o o Position x,y on Moon [*] o Jo ] Y-Moon:1+Moon/(Sky+Noise)
Intercepted power fraction 0.906 -0.43dB Received fraction (BWF) 0.648 -1.88dB
Illuminated fraction 0383 417 dB RX fill factor moon 00194  -1712dB G/Tew incl. RX noise temp
TX temperature [°C] 15 RX temperature [*C] Z EME m%
TX humidity [%] 50 RX humidity [%]
TX absolute pressure [mbar] [980 RX absolute pressure [mbar] 980 g mode: [Q6560E v|
TX zenith atmosph.attenuation 0.051 dB RX zenith atmosph.attenuation 0.051 dB
RX libration rate [*/min] 0.003016
Use (real) time locked TX/RX elevation for: NO, free to set manually v| RX libration spreading 170 Hz

TXRX mutal libr. spreading 109 Hz

TX refrac.cor. elevation[*]  [30__ | RX refrac.corr. elevation [°] #z Emmgw.-t 253d8
i i 0

TX LOS atmosph.attenuation 0.1dB RX LOS atmosph.attenuation
Margin = S/N EME - threshold —
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47GHz
Frequency [GHz] 47088
Wavelength 6.37 mm
Lunar reflectivity € 007 TN PR |
Moon noise temp., add temp 183K D LU LU
Days after full moon 168 * :
TX Locator: | JO62PK - DLTYC-47 ~ = RX Locator: [QMOSAV - JATWQF-47 _~] [
Latitude [N°] 52.4394 Latitude [N°] 35.8077
Longitude [E°] 13.2955 Longitude [E®] 140.045 UTC YY/MM/DD hh:mm:ss  2024/1/14  02:48:27
Transmitting Antenna: | Gauss, max ant. n = theor.-2.5% v | Receiving Antenna: | Gauss, max ant_n = theor25% v/ Moon: | Lunar reflectivity varies radially v|
Dish diameter [m], ant.gaingeq (2.4 61.46 dBi Dish diameter [m], ant.gainqq (2.4 61.46 dBi Isotropic path loss (radar equation) -289.5dB
Dish fiD 04 Dish fiID 037 Path loss (corrected for beam widths) -300.1dB
Offset angle if offset dish [*] [0 Offset angle if offset dish [] [0 € " gainty " gaingy 102.7 dB
Surface RMS [mm], peak err |03 +-0.6 mm Surface RMS [mm], peak err  [0.33 +/-0.66 mm TX power [W] 46.2 dBm
Feed out-of-axial-focus [mm] |o Feed out-of-axial-focus [mm] |o Received signal power -154.7 dBm
Feed blocking diam. [m] 032 Feed blocking diam. [m] 02 RX NoiseFigure [dB], temp 170K
lNlumination efficiency n; 0885 lllumination efficiency n; 0.885 RX bandwidth [kHz]
Spillover efficiency ng 0921 Spillover efficiency ng 0.921 gx nﬁ;?\le power -142.3 dBm
. - : ; : - ] - ignal/Noise -12.3dB
Hlum-.l—spl[loyer efficiency nj.g 0.815 60.57 dBi IIIum.i-splfloyer efficiency nj.5 0.815 60.57 dBi Ricaived Mook Hoise [
Ohmic efficiency Ngpm 10 Ohmic efficiency Nopm 1.0
Polarization efficiency n, — 0.985 Polarization efficiency npe  0.985 Sky+CMB, zenith+CMB temp 90.3K 50K
Surface efficiency Nryze 0705 Surface efficiency ngyze 0.855 Spillover temp., add. spillover 178 K P ]
Focus efficiency Neocys 1 Focus efficiency Nsoeus 1 RX antenna noise temp. 103 K
Blocking efficiency npjock 0.939 Blocking efficiency npjock 0.976 zx Talm blea.m tgfﬁc. nl\ﬁ!’ A 0351
Mesh grid diam, spacing [mm] Mesh grid diam, spacing [mm] palial pofarization, polloss — — —
Mesh grid effi. Nyesp, l0SS O dB Mesh grid effi. Nyegp, 0SS 0 dB
Max. antenna efficiency n 0.506 58.5 dBi Max. antenna efficiency n 0.487 58.34 dBi
Used antenna efficiency Neeq |0.454 Used antenna efficiency Nea [03 Y-dish&feed: Absorber/SkyZenith 239dB
Edge taper [dB], feed taper H -8.1dB Edge taper [dB], feed taper -1 -7.7dB Y-dish&feed: Absorber/SkyElevation 1.99 dB
Dish center - rim 64° Dish center - rim 68.1° Y-feed: Gnd(or absorber)/SkyZenith 3.17dB
HPBW a1, 98iNaa 0.182° 58.03 dBi HPBW a1, 98iNaa) 0.197° 56.23 dBi Sun temp, SFU@frequency o o
Y-Sun: 1+3un/(Sky+Noise) 9.25dB
Position x,y on Moon [°] 0 0 Position x,y on Moon [°] 0 0 Y-Moon: 1+Moon/(Sky+Noise) g.05d0
Intercepted power fraction 0.998 -0.01dB Received fraction (BWF) 0.0862 -10.65 dB ) )
llluminated fraction 0.158 -8.02dB RX fill factor moon 0995 -0.02 dB G/Tepe incl. RX noise temp 29.68 dB/K
S/N EME: Signal/(0+Sky+Noise):
TX temperature [°C] 15 RX temperature [°C] 15 S/N EME: Signal/(Moon+Sky+Noise):
TX humidity [%] 50 RX humidity [%] 50
TX absolute pressure [mbar] {980 RX absolute pressure [mbar] (980 Decoding mode: [Q65-60E |
TX zenith atmosph.attenuation 0.87 dB RX zenith atmosph.attenuation 0.87 dB
RX libration rate [°/min] 0.001982
Use (real) time locked TX/RX elevation for: | NO, free to set manually v| RX libration spreading 185 Hz
TXRX mutal libr. spreading 88.2 Hz
TX refrac.corr. elevation [°] RX refrac.corr. elevation [°] — Decoder threshold -257dB
TX LOS atmosph.attenuation 1.7dB RX LOS atmosph.attenuation 1.7dB
Margin = S/N EME - threshold — B8.1dB
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