WA4ATC EME Software Setup and Operating
Procedures

By WY30, Dan Stancil, August 2024
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Overview

The key pieces of equipment for earth-moon-earth (EME) communications are the following:

IC-9700 UHF/VHF transceiver. The frequency of the transceiver is stabilized by a GPS-
disciplined oscillator (the small box with the red LED mounted on the right side of the
transceiver).
Kuhne Electronic MKU LNA 132 AH low-noise preamplifier. This unit is mounted right at the
feedhorn on the dish and is powered by DC sent up the RX coax. The noise figure of the
preampis 0.4 dB.
BEKO HLV-523 1296 500 Watt 1296 MHz linear power amplifier. Taking into account the
attenuation of the coax to the roof, the power at the feedhorn on the dish is probably about
SPID PS-02 power supply and SPID MD-02 AZ/EL controller
S2 EME sequencer. The sequencer controls the order of operations needed to switch
between RX and TX so as not to damage the sensitive low-noise receive preamplifier. The
steps to switch from RX to TX are as follows:
o WSIJT-X software signals the sequencer to begin RX->TX sequence, and starts a
delay timer that must expire before sending an audio data signal over USB to the IC-
9700 (no power is transmitted until this audio is sent)
o Sequencer switches the Input of the preamp from the antenna to a 50 ohm
termination
o Sequencer enables the BEKO linear amplifier
o Transmission begins when the WSJT-X timer expires.
o These steps are reversed for the TX->RX transition.
PC running Windows 10. All of the system operation is controlled by software, so it is
possible to completely control the EME station remotely using a Remote Desktop
Connection.

The key program for earth-moon-earth (EME) communications is WSJT-X. This is a suite of weak
signal protocols and modulation/detection modes originally developed by Joe Taylor K1JT. At 1296
MHz where our EME station operates, the prevailing modulation is Q65. More about this in the
Operating section.

The complete list of software used is:

PSTRotator: this program controls the pointing of the dish antenna, and can track both the
moon and the sun. (Tracking the sun is useful to compare the noise level when pointing to
the sun with that when pointing to cold space. This provides an indication of the gain of the
dish antenna.)

WSIJT-X: Main program used to operate EME communications. It controls the TX/RX mode of
the 1C-9700.

JTAlert: Provides a link between WSJT-X and DXKeeper (the logging component of the DX
Lab Suite).


https://en.wikipedia.org/wiki/Joseph_Hooton_Taylor_Jr.

e DXKeeper: Logs all contacts. Upon completion of a QSO with WSJT-X, a log entry is
automatically created using the time, signal report, frequency, mode, etc. from WSJT-X.

In the following sections we describe the setup of the various software programs. Note that
shortcuts to these programs should already be on your desktop when you log on to Hammy, but
each person will need to set up the software for themselves.

Software Setup

WSIJT-X Setup

Open WSIT-X, open Settings, and set the options on the setting tabs as shown in the following.

T-X w261 by KT et al, - O X

I - .‘
Open Ctrl+0

fnfigurations  View Mode Decode Save Tools Help

Average Decodes

Open next in directory UIC d8 DT Freqg Message

Decode remaining files in directory shift+F6

Delete all = wav & *.c2 files in SaveDir
Erase ALL.TXT

Erase wsjtx_log.adi

Erase WSPR hashtable

Reset Cabrillo log ...

Export Cabrillo log ...

Open log directory

Log QS0 Erase Clear Avg Decode Enable Tx Halt Tx Tune Menus

B 1,296.086 222

-
|~

Tx 1500 Hz P | ‘-,:, Generate Std Msgs MNext MNow
O | 1 »

Tx even/1st

|l'\J

DX Grid NI IR e [vkaco1 waaTc FMos

80
Fre || VKDl || | Ax 1500 Mz 2] [Maxorit 0 2] |vacDr waaTC -15 | O [ ™z
> FT4 | Report -15 =] [wacoiwaatcr-15 | O [ Tx3
" = Lookup Add | TR &0 s ] [wacorwastcrrzs | O [ Txa
* [sh [ AutoSeq |cQ:None v || [Tx6 VKACDI WAATC 73 TxS
MRS 2024 Aug 07 | A o [
45d8 | mres 15:58:23 [cq wasTc Fmos | ® [ Txs
_ QGS_GOC 13 20 _ 234’60 WDeem




Fadio Audio Tx Macros Reparting Frequencies Colors Advanced

Details
My Call: |waaTC | My Grid: |FMOSPS | O AutoGrid 1ARU Region: | Al -
Message generation for type 2 compound callsign holders: | Full call in Tx3 W
Display
[ start new period decodes at top Font...

Blank line between decoding periods

[ ap Decoded Text Font...
[ ] Display distance in miles

Tx messages to Ry frequency window

[ Show D%CC, arid, and worked-before status || Show principal prefix instead of country name

[ ] Highlight D% Call in message [] Highlight DX Grid in message

Behavior

[ ] Manitor off at startup Enable VHF and submode features

[ ] Monitor returns to last used frequency Allow Tx frequency changes while transmitting
Double-dick on call sets Tx enable Single decode

Disable Tx after sending 73 Decode after EME delay

[] caling € forces Call 1st

] alternate F1-F6 bindings Tx watchdog:
[] cw 1D after 73 Periodic CW ID Interval:

Cancel




Settings ? >
@ setting

General Audio Tx Macros Reparting Frequencies Colors Advanced

Rig: |Icom IC-9700 v | Pall Interval:
CAT Control FTT Method
Serial Port: | COM4 v| | O vox O o
Serial Port Parameters ® caT ) RTS
Baud Rate: | 115200 w Port: | COM3

Transmit Audio Source

Data Bits _
Rear/Data FrontMic
® Default () seven () Eight
i Mode
Stop Bits
Mone LISB Data Pkt
@ Default () One ) Two O O © i
Handshake Split Operation
® Default O MNane (O MNone @ Rig (O Fake It
() XON/XOFF () Hardware

Force Contral Lines

DTR: | RTS: v _ TestPTT

Cance

Pressing the Test CAT button will test the connection to the radio. It should turn green if allis
working properly.




Settings ?
@ g

General Radio ¥ Macros Reporting Frequencies Colors Advanced

Soundcard

Input: | Microphone (3- USE Audio CODEC ) ~ | |Mono
Cutput: | Speakers (3- USE Audio CODEC ) | [Mono
Save Directory

Location: C:/Users/ddstanci/AppData/Local MWSIT-X /save Select
AzEl Directory

Location: C:/Users/ddstand/AppData/Local MWSIT-X Select

Remember power settings by band

|:| Transmit |:| Tune

Concel



On the Reporting tab, change the “Op Call:” to your callsign.
@ settings 7

General Radio Audio Tx Macros Reporting Freguencies Colors Advanced

Logaing

Prompt me to log QSO opcaft [wyzo )
[ ] Log automatically (contesting only)

] Convert mode to RTTY

dE reports to comments
[] clear D% call and grid after logging

Metwork Services

Enable PSK Reporter Spotting [] Use TCP/IP connection

LIDP Server

UDP Server: 127.0.0.1 | 7] Adxept UDP requests

UDP Server port number; |223? S | Notify on accepted UDP request

Accgpted UDP request restores window

Secondary UDP Server (deprecated)

[] Enable logged contact ADIF broadcast

Server name or IP address: |12}'.D.D. 1 |

4k

Server port number: |2333

—




Add frequencies by right-clicking a row and selecting “insert.” Make sure to choose Q65 as the
mode, and IARU Region can be set to “All.”

@ settings 7 x

General Radio Audio Tx Macros Reporting Freguendies Cplors Advanced

Frequency Calibration
Slnpe:| 0.0000 ppm 5| Intercept: 0.00Hz |5

Warking Frequencies

IARU Region Mode Fh&qﬁenc\r Pref Description Start Date/Time En ™
i_ 1,296.055000MHz (3em) (W | | ||
—_ 2zz= 1,296.060 000 MHz (23cm) []
> Insert... 1,296.085 000 MHz (23cm) [ ]
Load ... 1,296,065 000 MHz (23am) [
Saveas ... 1,296.065 000 MHz (23cm) [
Merge ... 1,296.070 000 MHz (23cm) [ ]
Reset 1,296,075 000 MHz (23am) [
Al Q65  1,295.080 000 MHz (23cm) []
Al Q65  1,296.085 000 MHz (23cm) []
Al Q65  1,296.090 000 MHz (23cm) [] .
< o >




Continue adding all of the frequencies shown below. These represent the most common
frequencies used on 1296.

Settings ?
o g

General Radio Audio Tx Macros Repaorting Freguencies Colors Advanced

Frequency Calibration
Slnpe:l 5,0000 ppm =1 Intercept: 0.00Hz |5

Working Freguencies

IARU Region Mode Freqﬁencv Pref Description Start Date/Time En ™

Al 065 1,296,055 000 MHz (23cm) [ ]

Al 065 1,296,060 000 MHz (23am) [

Al Echo 1,296.065 000 MHz (23cm) [

Al JT65 1,296,065 000 MHz {23cm) [ ]

Al 065 1,296.065 000 MHz (23cm) [

Al 065 1,296.070 000 MHz (23cm) []

Al Q55 1,296,075 000 MHz (23cm) []

Al 065 1,296.080 000 MHz (23cm) []

Al Q65 1,296.085 000 MHz (23cm) [ ]

Al Q65  1,296.090 000 MHz (23am) [ "
< B p




. Settings

?
General Radio Audio Tx Macros Repaorting Freguencies Colokg Advanced
IT&5 WHF JUHF Microwave decoding parameters Miscellaneous
Random erasure patterns: |E S | Degrade 5/M of .wav file: |I:I.U dB =
Aggressive decoding level: |I:I S | Receiver bandwidth: |25IIJI:I Hz S
Two-pass decoding Tx delay: |IIJ. 1s S

Tone spacing
|:| x 2 |:| x4

Waterfall spectra

(®) Low sidelobes () Most sensitive

[ ] 5pedal operating activity

Fox Hound
MA YHF ARRL Field Day FD Exch:
EU WHF Contest FT Roundup FT RU Exch:
W Digi Contest ARRL Digi Contest

CQ with individual contest name Contest name:

PACC

Cancel
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Next, set the mode for Q65-60C:

Q) WSIT-X v2.6.1 by KlTetal. - O 4
File Configurations View Mode Decode Save Tools Help

FST4 odes Average Decodes
urc dB DT Frec FT4 urc dB DT Freq Mes=zage
FT8
T4
Jra

5]
® Q65

MSK144

FST4W
WSPR

Echo

FregCal

—

. _ Tx Evenflst | P
m w el N . - Wr
| L Tx 1500 Hz \ = | \;, Generate Std Msgs Mext Mow
H )

Log QS0 Stop - Erasze Clear Avg Decode Enable Tx Halt Tx Tune Menus
1,296.084 016
Dx call DX Grid

| »
O e o [
FTe | | VK4CDI || | e 2] Maxout 0 ] VK4CDI WAATC -15 O | ™2
&0 . 4
= S~ o [
S N I Y e O [
Bl 2024 Aug 07
: T
%6 [ 22:07:15 2 ® [x
[TResEving T [ ges60C 204 204 [ 15/60 WD:6m

Also set both the Tx and Rx frequencies to 1500 Hz, and the F Tol 100. The Tx and Rx frequencies are
the bottom of the Q65 signal in the AF passband, and the F Tol 100 means WSJT-X will still find the
signals if they are up to 100 Hz off. T/R 60 s indicates that each transmit and receive window will
have a duration of 60 seconds. If the Tx even/1% box is checked, this means you will be transmitting
on even numbered minutes and listening on odd numbered minutes.
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Next open the Astronomical Data window:

@ wat-x w2 - m| X
File Configurftions View Mode Decddg Save Tools Help
Waterfal Average Decodes
UTC  dB Astronomical data UIC dB DT Freq  Message
Message averagips F7
Echo Graph F8
Fast Graph Fa
Contest log
Fox log
Color highlighting scheme
Active Stations
SWL Mode
Log QSO Stop - Erase Clear avg Decode Enable Tx Halt Tx Tune Menus
Tx evenfist -
ESEMLd  1,296.083 985 g o
I | % 1500 Hz = | = Generate Std Msgs Mext Mow
H Dx call oxGid [ o | [Fro 100 1= | [iacorwasrcrmos O | ™1 -»
¥ Submode C (%
- [wacorwanrc 15|
8 | | VKACDI || I Rx 1500 Hz 2] [Maxorift 0 2] VK4CDL WAATC -15 O | ™2
B0
— | Report -15 S| VKACDI WA4ATC R-15 O | ™3
i Lookup Add | TR 60 s 2] VK4CDI WAATC RR73 O | Txa
MSK
20 [ sh AutoSeq |CQiMNome v | | TxB VK4CDIW4ATC 73 ~| (O | Tx5
Qs5 2024 Aug 07
g CQ WHATC FMOS Tx &
& [7res 22:12:52 2 ©
R ossec 206 27 I 520 v

This will open the window:
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@

2024 Aug 07
UTC: 22:14:05

Az: 234.4
El: 42 .6
SelfDop: -2043
Width: 33
Delay: 2.67
DxAz: 0.0
DxE]l: 0.0
DxDop: o
DxWid: 0
Dec: 2.8
Sundz: 274.0
SunkEl: 22.6
Freq: 1296.1
Tsky: 3
Dpol: 32.8
MNR : 0.0
Dist: 400298
Dgrd: -2.1

Doppler fracking

The settings on this window will be discussed in the Operating Procedures Section.

Doppler tracking

() Full Doppler to DX Grid

() Own Echo

@ Constant frequency on Moon
() On DX Echo

i callox

i) Mone

Sked frequency
Rx: 1,296.085 000

Tx: 1,296.085 000

Press and hold the CTRL key to
adjust the sked frequency
manually with the rig's VFO dial or
enter frequency directly into the
band entry field on the main
window,

Echo Mode

RIT 0 Hz =[] bither

13



JTAlert Setup

There are several versions of JTAlert that may be on your desktop. Launch the wone for WSIT-X:

pots to HamSpots.net
+  Enable automatic updates check

Enable Debug Recording

Wanted Callsigns #1 ...
Wanted Callsigns #2 ...
Wanted Callsigns #3 ...
Wanted U5 States ...
Wanted VE Provinces ...
Wanted DXCCs ...
Wanted Continents ...
Wanted CC Zones ...
Wanted ITU Zones ...
Wanted Grids ...
Wanted Prefixes ...
Wanted CC Marathon ...
Ignored Callsigns ...

Rebuild Alert Database ...

Test Sound Card

Exit JTAlert




Go to “logging,” “DXLab DXKeeper” and check the “Enable DXLab DXKeeper Logging” box, verify
that the Log File pointer is correct, and click “Save.”

¢ JTAlert V2 2.62.1 Settings - WAATC - [ Logging Enabled - DXLab DXKeeper ] - X
- Alerts *(mnxum DXKeeper Logging
- Own Call S~——
- CQ . :
. Directed CQ Logging Automation
- Wanted Prefix [] Instruct DXKeeper to upload each new QS0 to eQSL
& Wanted CQ Marathon ] Instruct DXKeeper to upload each new QSO to LoTW
- Wanted US State
G- Wanted VE Province [] Instruct DXKeeper to upload each new QS0 to Clublog
i+ Wanted DXCC ] Instruct DXKeeper to upload each new QSO to QRZ
- Wanted Continent
- Wanted CQ Zone [] Instruct DXKeeper to query its enabled Callbook
- Wanted ITU Zone [] Instruct DXKeeper to deduce missing data
- Wanted Grid Check for override in DXView Override list
i#- Miscellaneous Alerts
-~ Alerts Priority TCP Network Service Port
- Waorked B4

- LoTW / eQSL(AG) Flags 52000 | This is the TCP Metwork Service Base Port read from the DXKeeper setting
- Filters stored in the Windows Registry.

[=- Logging

- Last QS0 ADIF
--Log B4 Database
-- Standard ADIF File

Log File
This is the Log file currently configured within DXLab DXKeeper.

" ’ If you want to change the file, select the required Log file in the DXKeeper
E'" Configuration (Log Tab of DXKeeper Configuration Windowy).
- myQTH ID Selections The change will be automatically detected.
- HRD V3/VE —
- Log40M V1 C:'\DXLah'\DXI{eeper\DatahaseskWﬂlATC.mdb\
- Log40M V2 )
Gl AC] ni hd

15



DXKeeper Setup

Note that it is not necessary to launch DXLab Commander; in this setup, WSJT-X is controlling the
transceiver directly. So it is only necessary to open DXKeeper. If you have already set up
DXLabSuite for Satellites, then you should be good to go. If not, the steps are repeated here for
convenience.

Callbook: You can use a free HamQTH account if you don’t have a QRZ.com account.

& DXKeeper Configuration /_\ - X

General 1 Log T Awards 1 Reports D) Contest | Usertems | Defaults

Primary Callbook

N Paszswords specified in this panel will appear in generated errorlog.txt files when “Log debugging
¢ Mone information” is enabled; do not employ passwords that you also uge to secure valuable online accounts!

" RAC[PC) |D:\ Browse

Falder containing callbook. info

_Bronse |
HamiZall [PC] |D:\ Browse
_Browse |

~
Falder containing callbook info

" QRZ[PC) |D:\ Browse
Folder containing callbook info

" HamCall Oniine | | | a0
Callsign Pazsword HamCall Onling timeout [zeconds)

T HamQTH | | | a0
Callzign Pazsward HamlTH timeout [seconds)

LCarm

¢ ML Data 30 FE—————

Fazzword imeout [zeconds)

" QRZ com via Pathfinder Fathfinder iz nat running Iv lgnore geocoded grid squares, latitudes, and longitudes
Preferred Location 5 5 dary Callbook

reterred Location Source AR Ll [~ Automatically use callbook data to initialize new Q50s
S .

Imported or received 450 ™ Ensble j v “warm when a callbook lookup returns "callzign not found'*
Callbook,

(" Callbook Abae [ CBA gererates a Calbook Lookup Actions Repart

-

Help

16



Settings for the Defaults tab are shown below. Replace WY30 with your call:

& DXKeeper Configuration — *
General T Log 1 Awards 1 Reports 1 Callbook 1 Contest 1 Usertems |  iDefaults
Default Callsigns
Station callsig Maintair in Log RST zent & revd 53/639 Satelite name: -

Dperator calls Antenna Path - Satellite mode -
Owaner callsign
Propagation mode -
QUTH latitude 35 46'15"N SFI /A /K
QUTH langitude TAAZ 30w Meteor shower -
Transmit power 100 Email address |

Default Q5L Mezzage

0SL msg

S0
B0
A0
30
20
17m
15m

Review Candidate Meszages

smit power by band

Default
Enabil
160m

0o
0o
0o
0o
0o
0o
0o

m

m

m

m

i
1

i

0

B

Default Transmit power by mode

Enabled ™
12m 100 Phone 100 PSEK. 100
10m 100 O 100 Digi 100

=] RTTY

100

tion Mode by band

Enabled
HF

YHF
UHF -

=

Metwork Service [port 52001): Listening

Base Part 52000 Default

Restart
Dizplay Log

Log all tranzactions [

Help

Also, you may enable the default Transmit Power and Power by Mode block if you like (note that the
IC-9700 covers only 2m, 70cm, and 23 cm). The 350W for 23 cm is an estimate for power at the
feedhorn. The most likely mode for VHF is Satellite, since we will typically use the Yaesu for
repeaters. However, UHF could be either SAT or EME, so I’ve left that blank.

17



On the QTH tab, enter the grid square, and the Lat and Long will automatically populate:

E[@ DXKeeper 17.3.5 [CC] - WY30.mdb : 1 QSO {W4ATC} /_\ - X
my QTHs T Import 050z

Log S0z T [5L | Check Progress | T Export 1505

ID [Main Rig | cal o
Email | Ant | 1aTA
Mame | Street || FPoztCode

Pri name | City |Raleigh Grid |FM05ps
Sec namel Countiy name |USA Latitude Im
Sig | Sig Info | Longitude W
Latw | v|  DKCC code |
Fri code | Sec cu:u:lel
- . . 217 Lat/Lon
Find myQTH ID Update Q50s in Log Page Dizplay vuCe & DMS
| -] SetmyOTHID | ClearmydTHID || e — |~ op
MHew | Save | Delete | H ﬂ ﬂ ﬂ Filter | Repart | Config Help
MYRTHID Sec sub Lonaitue

Main|  Raleigh 35 46" 15" N

18



Add the fields Name, SAT_NAME (not needed for EME), Freq, FREQ_RX, GRIDSQUARE, and

STATION_CALLSIGN as shown in the inset window, and click Save:

| E‘ DXKeeper Configuration — X
General Log T Awards T Reports T Callbaok T Contest | Usertems | Defaults
I~ Log file
[CADXLab\Di¥KeepertD stabases w4AT C.mdb Sekt | _Open |
| Mew | Compact |

Backup folder

CADHLab\Dxk eeperBackups

i~ Log Settings

¥ Submiszon reminder

| I Partial DCC Credit

[ Include radio nanme in rpQTH 1D

[ Update DiYigw on default mpd TH change

I~ Log Panels

| v Ausiliary v Q5L v Onlne Q5L v Award
[ Club & QRZ

Log Page Display

DL account #

,—.I

[~ Contest

default mpQTH ID

Select

Backup

Recowver

i

EB2

W Propagation [ Userdefined [ Details

[ Include Entity name with DFCC prefix

. [ Automatically update lapout file

| ¥ Indicate Lofw' & eQSL AG status

' 3 Frequency precizion

Famts

e

0 Power precision

Chronological Sort Order *
(+ Azcending

|tem Caption Align) &
Mame Mame Right J ﬂ
Operator Operator Call Right
SAT_MAME Satellite Right Fonts
Freq T freq Right
FREQ_R R freq Right Reset |
GRIDSLUARE [Grid Right
STATIOM_CALLSIGN | Callsign used for Q50 J

" Deszcending

Log Page Display layout file

Q5L Caonfig Rezet Unique Hs

|C: WDi<Labh DK eepersConfigurations\D efault bt

Select

Save

Help

gl




PSTRotator Setup

Setup > EL /A Z+EL Controller > SPID BIG-RAS/HR 0.1 deg

Communicati Maps
o S k3
3 EL / AZ+EL Controller
00 . My Location...
..
270 . Antenna Offset...
.-. Antenna Limits...
20 3dB Beamn Width...
21; e Rotor Refresh Rate >
_I_ i Tracker Refresh Rate b
rAL——— Trackers Setup >
179.9 Iﬁ Controllers Setup >
E— Distance Unit b
Label...

Parking Setup...
Moen / Sun / DSN Setup...
Satellites Tracking Setup...

WinVar|

Google Maps Setup...

Call3.txt Path...

Start / Close Ext Programs...
[j'l Closed by Ext Program...

nrmander s 5atP G2 Start Other Windows...

WX Setup...

Voice Setup...

180 deg Elevation

Wi Information

Paoint into the Wind / Park
Start in Bidirecticnal-0 Mode
Start in Bidirectional-90 Mode
Start as TCP Client

Start in Manual Mode
Confirm Imported Data
Double Click on Map
Localise KBD Shertcuts
Sounds

Voice Announcements

Use FCC Database
Master/Slave Mode

UDP Control

thfinder Daniel
Chror] GPS Control

Web Server

Satellites Tracking
Meteor Scatter
Automatic Rotation
Rotctld Hamlib Server
Set lcom Time

- Elevation Centrollers -
D Prosistel - El

D Prosistel - Az

C Prosistel

ERC (ver. 2, 3)

S8 C (ver. 4) / ERC-Mini
MPRC2800PX - EI

M2 RC2800PX - Az

M2 RC2800P-A - EI

M2 RC2800P-A - Az
M2 RC2800PRKX25U
RT-21 Green Heron
RT-20 Green Heron
RC1 MDS

Rotor-EZ Idiom Press
DCU-1 HyGain

DCU-2 / DCU-3 HyGain
Cytrol 5000

SARtek

G5-232 Yaesu - El
G5-232 Yaesu - Az
SPID REAL - R1P

SPID REAL - R2P
UltraBearn UB-0ONE

TV Antenna Rotator - any model

- Azimuth & Elevation Controllers -

Demeo Rotor

Combo Prosistel
ERC-3D / ERC-M

G5-232 Yaesu 360 deg
G5-232 Yaesu 430 deg
Easycom / 5T1 Fox Delta
M2 RC2B00PRKX

M2 RC2800PRK

M2 RC2800PRKX2SU
SPID RAS 1 deg

SPID RAS 0.5 deg
SPID RAS/HR 0.2 deg
SPID BIG-RAS/HR 0.1 deg
iy Delta
ST3 Fox Delta
AutoTracker
EGIS

RACE25 Create
VKsDJ

DL7AOT
SATEBE

CXeDD
PrimeSat G3400

Text Predictions: On

- X
View Show Preset Help
Ll a5
] ~ e, 0
. &5
don ... -
e
A e 17
* 0
- +
EL
000|900 @
T

{0

tgist

% Accessibility: Investig

s[5 Text Predictions: On % Accessibility

20



Next, select the COM port: Communication > EL / AZ+EL COM Port

E PstRotator - Registered to WY30 v17.66

- st
Communication = Setup  Tracker RA/DEC GeoSats Maps My Maps Google Maps APRS EME DSM View Show Preset Help
~  RS232 / TCP Server bRBi ~ Presets —DXCC
TCP Client . DX Local Time: 7| [N IV
. 1 7 || | [1& SovMiiOrerofMata A .. KO
TCP Server Setup... [TH Locator 5 I g I ]}3 Ed%r:giéslands * 5
UDP Control Setup.. 3BE Agalega & St Brandon e
3 I ] I 3BE  Mauritiuz ‘s E
Web Server Setup... - 4 I 10 I 383 Rodriguez Island .
; - . W .
Rotctld Server Setup.. 3C Equatorial Guinea e 18
GPS / AUX COM S oth |_Hotb | 5|11} ca -
etup... -
b o[ = e |2 || _Gotwomec | ° 0
AZ COM Port » _ .
EL / AZ+EL COM Port > No Com e
IE & Manual
GPS / AUX COM Port » COM1 .
, PARK " Tracking
[ 'L COM3
Com4
Set (or keep) the Rotor Refresh Rate at 1 sec:
E PstRotator - Registered to WY30  v17.66 — *
Communication | Setup | Tracker RA/DEC GeoS5ats Maps My Maps GoogleMaps APRS EME  DSN - View Show  Preset  Help
A7 Contreller > lots —DXCC
= EL / AZ+EL Controller > e CUN 07
o e ) 1 I 7 I 14: Sow Mil Order of Malta A .. B0
00 - My Location... 15: Spratly [zlands ‘., 45
] p 34 Monaco .
A resets... 3BE: Agalega & St Brandon . an
270 @ Ant Offset... 388 Mauntius .
. nenna Ui 3BS: Rodiguez |sland .-
-. Antenna Limits... 3C: Equatorial Guinea hd . 15
240 - 3dB Beam Width... Call :
L I8 I
20 Rotor Refresh Rate _ e
_I_ 1t Tracker Refresh Rate

- +

~Mode———

& Manual §
" Tracking

rAL——— Trackers Setup

179.9 Iﬁ Controllers Setup
R Distance Unit
Label...

Parking Setup... . ‘
m MMeanm F Com FNCK Catnm

_I;Lu.o | 90.0 @
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Open Setup > Controllers Setup > SPID BIG-RAS/HR 0.1 deg Setup:

B PstRotator - Registered to WY30 v17.66 - X

Comrunication | Setup  Tracker RA/DEC GeoSats Maps My Maps Google Maps APRS EME  DSM View Show  Preset Help
AZ Controller > lats —DXCC

330 { DX Local Time: 2| [ M
. EL / AZ+EL Controller ] -
[ 1 I 7 I 14 Sov Mil Order of Malta ~ e, 60
o0 . My Location... 15: Spratly Islands ‘o,
* P _|2 8 I 3 Monaco ‘o 45
resets... 3BE  Agalega & St Brandon .
Antenna Offset... 3_| # ggg fﬁda;r_itius o ‘» a0
;. Rodiguez |slan .
Antenna Limits... 4—' # 3C: Equatarial Guinea hd . 15
3dB Beam Width... s | 11 ||| can :
Rotor Refresh Rate > |6 I 12 I I - * 0
5 - +

Tracker Refresh Rate Mode -
Trackers Setup ? ﬁ | m | r & Manual R
Controllers Setup > - Azimuth Control - 90.0 I 90.0 @ |
Distance Unit ¥ Prosistel "C" Box Setup... i
Label... SPID RAK/RAL 1deg Setup...

Parking Setup... SPID RAK/HR 0.2deg Setup...

Moon / Sun / DSN Setup...
Satellites Tracking Setup...

Google Maps Setup...

SPID RAS 1deg - Az Setup...
5PID BIG-RAS/HR 0.1deg - Az Setup...
TV Antenna Rotator - Az Setup...

Call3tct Path.. - Elevation Control -
Start / Close Ext Programs... SPID REAL R1P Setup..
TV Antenna Rotator - El Setup..
Wi Setup...
Voice Setup... - Az + El Control -

SPID RAS Tdeg Setup...

SPID RAS 0.5deg Setup...

SPID RAS/HR 0.2 deg Setup...
SPID BIG-RAS/HR 0.1deg Setup...
PrimeSat Corrections...

LabJack U12 - G5500 Setup...
OE3JFL Setup...

EGIS Setup...

180 deg Elevation

Wi Informatien

Point into the Wind / Park
Start in Bidirectional-0 Mode
Start in Bidirectional-90 Mode
Start as TCP Client

Start in Manual Mode

Upon selecting this, set the Baud rate to 115200 in the window that opens:

B SPID BIG-RAS/HR Setup ¥

Baud rate

bd awirmum baud rate;
- COM - 115200
- USE - 450800

™ 720 degrees
Press <ESCr to Qluit
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Select Setup > Moon / Sun / DSN Setup:

E PstRotator - Registered to WY30  v17.66 - X
Communication | Setup =~ Tecloos BAMES  ConCabe Ban- Rbe-Wgpe Google Maps APRS EME  DSM o View Show  Preset  Help
AZ Controller b
~DXCC
330 0 an EL/ AZ+EL Controller » DX Local Time: 7| [N 90 75
o % e My Location... 7 ||| [1& SovMiOder of Mala -.g. KO
o0 . ) 15 Spratly lslands e,
[ Presets... 8 | 3 Monaco 8 5
; 3BE: Agalega & St Brandon .
270 @ Antenna Offset... —SI B8 Mauritivz ‘» 30
. Ant Limits... 3BS: Rodiguez |zland .
. Lenna Limits # 3C: Equatorial Guinea hd . 15
240._ 3dB Beam Width... 1 | call .
‘e, Y ’ Rotor Refresh Rate » _ . ]
210 15 L ||l
_ 180 Tracker Refresh Rate » _ .
Y —— Trackers Setup ¥ ~Mode
Controllers Set > m o ]
ontrollers Setu
179.9 179-9 P PARK " Tracking
] Distance Unit »
Label...
Parking Setup...
Moon / Sun / DSN Setup...

Satellites Tracking Setup...
Google Maps Setup..

In the window that opens, enable 0.1 deg in Position Change.

B Moon/Sun Tracking Setup X

— Rizes/Set Threzshold —

I |0 Save

S ettingz

Sdeg ... +45 deq

— Minimum Elewation—

o

0..45 deg

r Parking at Moon/Sun Set
™ PC Shutdawn at MoondSun Set

— Pozition Change

|1 vI deg

W 01 deg

— Tracking

i All the time
i~ Only during the odd minutes
i Only during the even minutes

¢~ Only during the last |5 = | zec

Fresz <ESCs to Quit
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Operating Procedures

Plan the Operating Session

The first step is to plan your EME session. A website that is usefulis
https://mmmonvhf.de/eme.php . First consider the yellow “MoonDist” curve showing the distance
to the mood. From apogee to perigee, the difference in signal strength is roughly (403/366)"4=1.47,
or about 1.7 dB for the month shown. As indicated in the figure caption, this difference can be more
than 2 dB.

Next, consider the blue curve that shows the moon’s declination. The declination is the angle
between the moon and the earth’s equator projected onto the sky. The significance of this is that it
determines how high the moon is in the sky. The projection of the equator onto the sky has a
maximum elevation due south, and has an elevation above the horizon equal to 90 - latitude (deg).
The maximum elevation of the moon will also occur due south, and will be equal to 90 - latitude +
declination. For example, on August 16, the declination is -28 deg. Consequently the maximum
elevation of the moon on this date in Raleigh is 90 - 35.78 — 28.1 = 26.1 deg. In contrast, the lunar
declination on August 28 is about +28 degrees. The maximum elevation on that day is 82.2
degrees—almost directly overhead! Generally speaking, higher declinations give access to more of
the earth’s surface between moonrise and moonset. Higher elevation angles also mean the signal
is traversing less of the earth’s atmosphere which can be a source of signal absorption and noise.
So putting it all together, the best conditions in this month will be around August 23 when the moon
is nearest (perigee) and the declination is positive (about +10 deg).

However, our station is capable of receiving its own echoes at both apogee and perigee, and with
both positive and negative declinations.

This site is specifically for 2m, and the DEG curve is not particularly accurate for 23 cm.
Specifically, the big spike around the 15™ is caused by the moon crossing the Milky Way. The galaxy
is a source of significant noise at 2m, but the noise at 23cm is relatively small (sky noise goes from
perhaps 3K to around 12K).
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Moon data
O If you want to read more about the theory, practice, tools and so on please feel free to take a look at some articles in our FORUM.

Next 30 days lowest degradation:
2024-08-21: (1.8 => Good
2024-08-21: (1.8 => Good
2024-D8-22: (18] =» Good
2024-D8-22: (18] =» Good
2024-08-23: (19) => Good

50 30— 410000
MoanDist

WMoonDec
MDEG b

125- 20 400000

100 18- 396000

75-  0- 380000

50+ -0+

254 -20

00 -30 oo
8 9 B N @2 B ¥ 5 B 7 B 19 20 A 2 23 2% 25 25 27 28 29 30 3
BMoonDist EMoonDec EADEG - Fillmoon @ Newmoan

2024 « ﬂ Todays 144MHz EME conditions: Degradation = 3.2 dB => Fair

Background information:

Moon distance [km): Earth-Moon distance. Mean distance is 384400 km. Minimim during perigee 358400 krm. Maximum during apogee 4068700 k. This translates to
as much as 2.25d8 difference in pathloss from apogee to perigee.

Moon declination [deg): Moon declination in degrees north (+) and south (-) of the equator. Max declination up to 287 degrees.

Degradation [dB): Degradation in EME signal-to-noise. calculated as: Tsky [K1/ (TskyMin [K] + Tsys [K1) + RangeFactor [dB]

Calculation assumptions For 144MHz: TskyMin = 200 K, Tsys = 80 K. Observer Position = Central Europe, Time = 12:00 UTC. Tsky data interpolated from EME Handbook
2010 / WSJT 7.03 source data by KIJT.

Conditions summary: Conditions are summarized on basis of the degradation. Be aware that this is only a theoretical approach and the real conditions may vary due to
local or ionospheric changes. In general this info is only meant to show the current astronomical situation and to indicate a global trend. Within a day of New Moon (NM),
high sun noise can make conditions Very Poor' regardless of the DEG. The conditions are classified L.aw. following DEG [dB]:

< 1.5 =» Excellent

>15and <= 25 => Good

»25and <= 40 => fair

» 40 and <= 5.5 => Poor

» 5.5 =>Very Poor

A better estimate of the degradation at 1296 MHz can be found at https://dxmaps.com/moon.php
(see below). From the fields across the top, we see that the sky temperature is 3K (essentially the
cosmic background radiation), and the degradation is only 1.1 dB. The point directly below the
moon is shown as the white circle near the bottom of the map, and the latitude of this point is the
declination of the moon. The light-colored area shows the part of the world who can see the moon
at this point in time. This is helpfulin planning possible QSOs.
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25 dxmaps.com/moon.php

M Inbox (15) % Bookmarks [} Web Slice Gallery [ Imported From I @ dstacil ™ Gmail: Email from G.. @ & viewer @ RADAR ] NCSU Leave System

te Personal Radio Software DX maps DX news a5 ,- "A A Ew Translate WY3(

. EME (Moon Bounce) calculator 1.2
Your callsign: Your locator (6 characters): Band:

8 MyPack Por

DXcallsign: [ | DXlocator (6 characters): | | (calculate )
X
4 2024-08-17 00:50:46z Range: 376,781 km / 234,121 mi (0.9 dB) Sky temp: 3°K (0.1dB) Total DGRD: 1.1 dB
ree) wdatc (FMO5ps) Azimuth: 151.5° Elevation: 20.0° Echo doppler: +1,978 Hz Moonset at 07:37z

Click on the map for info.of that location MOON
+ WRight-click for more options 0C )'

e

lift T8

oM EM L

| < g'
| }x" st ;/vgil‘:z;\_
o 4
A,

The next step is to plan the session time, by looking at the times for moonrise and moonset on the
days of interest. This can be found at https://www.timeanddate.com/moon/usa/raleigh . For

example, referring to the table below, on August 21 the moon will set at 8:40am, and rise that
evening at 9:17pm. The earth rotates at about 15 degrees/hour, so the moon will be at an elevation

of 25-30 degrees by 11:30pm or midnight. So this will be a late-night session!

On the other hand, from the chart above, August 4 will still be reasonably ok, and on August 4 the
moon rises at 6:19am and sets at 8:46pm—a very comfortable time for people who want to work

during the day!
Moonrise, Moonset, and Phase Calendar for Raleigh, August 2024
< July August September > Month:  August v Year: | 2024
2024 Moonrise/Moonset Meridian Passing
Aug Moonrise Moonset Moonrise Time Distance (mi)
1v F1Mam A (54°) 648 pm N\ (305 - 11:00 am (82.5°) 240,722
2~ 441am 7 (557 7:35pm *~ (303 = 11:56 am (81.0°) 242 939
3~ 515am -7 (59) 814 pm *~ (299°) - 12:49 pm (78.0%) 245,080
® 4 6:19am -7 (54 B:46 pm *~ (293°) = 1:37 pm (73.9°) 247,086

>/

lllumination

§8.5%
3.5%
0.8%

0.2%
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O 19~ - 610 am « (2487) 817 pm ~= (108°) 12:52 am (34.6%) 225,933 99.4%

20~ - 726 am « (2567) 8:48 pm — (99°) 1:47 am (40.9%) 224313 99.6%

21~ - 840 am +— (265°) 9:17 pm — (90°) 2:39 am (48.1°) 223,818 96.6%

22~ - 952 am + (275%) 9:46 pm — (81) 329 am (55.67) 224,434 90.7%

23~ - 11:09 am ™~ (283°) 10:16 pm -~ (73°) 419 am (62.9°) 226,026 82.3%

24~ - 1247 pm *~ (292°) 10:49 pm -~ (66%) 5:11 am (69.67) 228,370 721%

25~ - 1:30 pm *~ (298%) 11:28 pm -~ (60°) 6:04 am (75.2°) 231,203 60.9%
Bring up the Station

Once the selected date and time has arrived, it is time to bring up the station. The first step is to
turn on all of the equipment (we assume the computer is left on at all times).

1. Turnonthe equipment:
a. 1C-9700 VHF/UHF transceiver (make sure the red LED is lit on the small GPS-
disciplined oscillator on the right side of the transceiver)
b. BEKO HLV-523 1296 500 Watt 1296 MHz linear power amplifier, also turn on the
Preamp power supply on the BEKO.
c. SPID PS-02 power supply; wait for both the U1 and U2 LEDs to light.
d. SPID MD-02 AZ/EL controller
e. S2 EME Sequencer. The preamp supply on the S2 is not used, so it can remain off.
2. Launch the software:

a. WSIT-X
b. JTAlert V2 for WSJT-X
c. DXKeeper

d. PstRotator
3. Verify that WSJT-X is setup for Q65-60C as shown in the WSJT-X Setup section, and check
the AZ-EL coordinates of the moon:
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Width:
Delay:
DxAz:
DxE]l:
DxDop:
DxWid:
Dec:
SunhAz:
SunkEl:
Fredq:
Tsky:
Dpol:
MNER.:
Dist:
Dgrd:

SelfDop:

22.
1296.

32.

0.
400298
-2.1

ko
-]
(=
S WHMNRDODDODOo OO

Doppler fracking

Doppler tracking

() Full Doppler to DX Grid
) Own Echo

@ Constant frequency on Moon
() On DX Echo

i callox

i) Mone

Sked frequency
Rx: 1,296.085 000

Tx: 1,296.085 000

Press and hold the CTRL key to
adjust the sked frequency
manually with the rig's VFO dial or
enter frequency directly into the
band entry field on the main
window,

Echo Mode

RIT 0 Hz =[] bither
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4.

the moon by clicking “tracking”:

Coemmunication

Set Tracker

RA/DEC GeoSats

If the moon is at a reasonable elevation, set Tracker to track the moon, then start tracking

Moon
330
o " e
00 .0 : Satellites
L .
. Sidereal
e EME
24n®. _ _ ASTRO
L I8 . &
210 15 =
- 180
CLUSTER
~AZ
LOG
179.9| 180 .

- b4
Maps My Maps Google Maps APRS EME  DSM View Show  Preset Help
 Presets ~DXCC
DX Local Time: 2| [N W
1 7 || [T SovMiOider of Maka o e, 6O
15: Spratly lslands ‘e,
= 2 | 8 | % Monaco . 45
| | 3BE: Agalega i St Brandon .
3 ] 388 Mauritivs ‘» 0
» . 4 I 10 [ 3B3: Rodriguez lsland .

AC: Equatorial Guinea he . 15
> te | ] | 11 [| | can :
S — o

- +
’ | [ Mode ~EL
82 Ia f+ banual
s - 90| 90 @
F PARK = Tracking .

@ WSIT-X - Astronomical Data

UTC

2024 Aug 07

Doppler tracking
Full Doppler to DX Grid

B PstRotator - Registered to WY30 v17.66 — < .
) Own Echo
Communication Setup Tracker RA/DEC GeoSats Maps MyMaps GoogleMaps APRS EME DSN View Show Preset Help . .
59 ® Constant frequency on Moon
TR - -
m Y x "QRB ) | Fresets e B | wWidth 26 (O OnDXEcho
o % e mi [ 7 ||| [1& Sav il Oider of Maha e, Delay 2.68 () capx
am . | 15: Spratly lslsnds ‘e, DxAz: 0.0
. . GTH Cocator 2 8 38 Monaca - DxEL -+ 0.0  Otene
R . 386 Agalega & St Brandon . : :
7 -/ 3] 3 s | e Maume o B DxDop: 0 Seed frequency
: h 385 Rodniguez lsland DxWid: 0
- : | | g EaustoielGuinea ¥ 0 5 || paor 5 4 Rx:1,296.085 000
20 JRRRE Hoté | HotB 5 11 call . Sunaz: 286.4 Tx: 1,296.085 000
.. ..  — . nAz : : PL.236.
2m T e Bp o —& 112 | | oo | SunEl: 4.7 prass and hold the CTRL key to
- + Freq: 1296.1 adijust the sked frequency
\ o . manualy with the rig's VFO dial or
utc 5P @ E  Hanua) ;Sk{' a7 2 enter frequency directly into the
pol: . band entry field on the main
252.6(252.6 @ m F PARK ® Trackin 26.4 | 26.4 MNR: 0.0 window.
Dist 401839
Echo Mod
Dgrd 2.2 o Hoce
RT 0 Hz =| [Joither
[] Doppler tracking

The dish will start tracking the moon, with the AZ and EL in reasonable agreement with the
WSJT-X Astronomical Data window. You’re now set to send signals to the moon!

5. When the session is completed, the dish is easily returned to the Stowed position by
clicking the “Park” button.

Communication Setup Tracker

m |
PR ‘e,

0 . .8
L L]
2700'/ o a0
20® L
., ..

E - |
180

B PstRotator - Registered to WY30 v17.66

RA/DEC  GeoSats

Maps MyMaps GoogleMaps APRS EME DSM View Show Preset Help

@ WSIT-X - Astronomical Data

2024 Aug 07 Doppler tracking

QRrRB Py
{ mi

f
QTH Locator 5 a

Hot & HotB

~DXCC
DX Local Time: 2| I

14 Sov Wil Order of Malta A~
150 Sprathy Islands

B3 Rodiguez lsland
3C Equalorial Buinea

call

ﬁgz.a 2526 @]

ez

Manual
Tracking

>< UTC: 23:43:45 (O Ful Doppler to DX Grid
Az: 252.6
E1: 26,4 O OunEche
SelfDop: -2852  ® Censtant frequency onMoon
Width: 26 O OnDxEcho
Delay: 2.68 (O camx
DxAz: 0
DxEL: o Ohane
a DxDop 0 stedfrequency
DxWid: 0
Dec: 5.4 Rx:1,296.085 000
SunAz: 286.4  Tx: 1,296.085 000
Sungl: 4.7 Press and hold the CTRL key to
Freq: 1296.1 adiust the sked frequency
Tsky: 3 manualy with the rigs VFO dil or
N enter frequency directly into the
Dpol: 47.2 band entry field on the main
MNR: 0.0 window.
Dist: 401839
Echo Mod
Dgrd: 2.2 @ Mace
RIT 0 Hz 5| [ Dither
Doppler tracking
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Checking for Echoes

Once everything is set up, it can be helpful to check for your echoes off the moon. WSJT-X has a
special echo mode for this. In addition to setting the WSJT-X mode to echo, “Own Echo” should
be selected in the WSJT-X Astronomical Data window:

@ WsIT-X v2.6.1 by KT etal. - O X | @
File Configurations View Mode Decode Save Tools Help

UTC Hour FST4 loppler Width N Doppler tracking
UL393U 1.090833. 1907 3.7 . 2024 Aug 17
013936  1.660001  FT4 1466 23.7 UTC: 01:47:23 & Full Dopplento DX Grid
013942  1.66166  FT8 1465  23.7 Az: 163.9 (@ own Echo
013948 1.66333! T4 1464 23.7 El: 24.2
013954 1.66500! 1462 23.7 SelfDop: 1380 (D Constant fradUency on Moon
014000 1.66666° 19 1461 23.7 Width: 24 (O On DX Echo
TR T B A - L e P

- Q65 - DxAz: 0.0

014018 1.67166 1458 23.7 DxE1: 0.0 O None
014024  1.67333.  MSK144 | 1457 23.7 DxDop 0
014030 1.675001 EST4W 1456 23.7 DxWid: 0 Sked frequency
014036 1.67666 1455 23.7 Dec: -28.1 .
014042 1. 1454 23.7 SunAz: 304.3 Rx: 1,296.065 000
014048 1. 1452 23.7 SunEl: -20.0  Tx: 1,296.065 000
014054 1. 1451 23.7 Freq: 1296.1 Press and hold the CTRL key to
014100 1. 1450 23.7 Tsky: 5 adjust the sked frequency
014106 1. 1449 23.7 Dpol: -31.0 manually with the rig's VFO dial
014112 1.686667 63.17 1448 23.7 MNR: 0.0 or enter frequency directly into
014118  1.688333 63.45 1447 23.7 Dist: 370833 the band entry field on the main
014124  1.690000 63.15 1446 23.7 Dgrd: ~0.9 window.
014130 1.691667 ©3.33 1445 23.7
014136  1.693333 63.42 1444  23.8 Egho Made— "o
014142 1.695000 63.20 1442 23.8 Doppler tracking
014148 1.696667 63.41 1441 23.8

Clicking the Tx Enable button (it turns red) will initiate a sequence of pulses followed by
listening for the echo. In cases with sufficiently strong echoes, it will be possible to actually see
the echoes on the waterfall display. In addition, an Echo Graph (View -> Echo Graph, or F8)
shows a composite averaged spectrum from several pulses (see below—colors and contrast
have been enhanced to make it easier to see the spectrum plots). In the table, Q is a measure
of confidence (0-10), and SNR gives the effective SNR in a 2500 Hz bandwidth.
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QwWsIT-X v2.6.1 by KUT et al. - O X

File Configurations View Mode Decods Save Tools Help

uTC Hour Level Doppler Width N Q DF SNR dBerr
015230 1.875000 63.41 1321 24.1 1 g -z -16.7 0.5 ©Q WsIT-X - Echo Graph — x
015236  1.876667 63.45 1320 24.1 2 9 1 17.0 0.5
015242 1.878333 63.20 1319 24.1 3 -1 -16.8 0.5
015248  1.880000 63.53 1318 24.1 4 -1 -16.8 0.5
015254  1.881667 63.30 1316 24.1 5 -1 -17.0 0.5
015300  1.883333 63.50 1315 24.1 6 -3 -17.1 0.5
015306  1.885000 63.53 1314 24.1 7 -3 -17.1 0.5
015312  1.886667 63.30 1313 24.1 8 -3 -16.7 0.5
015318  1.888333 63.35 1312 24.1 9 3 17.0 0.5
015324 1.890000 63.22 1311 24.1 10 3 .5
015330  1.891667 63.38 1310 24.1 11 3 .5
015336  1.893333 63.30 1300 24.1 12 6 .5 T —
015342  1.895000 63.23 1307 24.1 13 6 .5 Bins/Pixel 1 - |GY gbth 0 - | \: 2€ Jolor

015 €I WSIT-X - Wide Graph
01501 Coni 500 TOUO
015 -

015
015
R 01:53  23cm °
R 01:52  23cm
015

01:54 * 23em

Bins/Pixel 2 Start 300 Hz Palette  Adjust Flatten ] Ref Spec " [Spec 20

Split 2500 Hz 3 [NAvg2 | Default ~ | Cumulative //|_\|\ ' Smoath 1 3

'
Stop Monitor Erase Clear Avg lavg 10 %] Tune Menus
Bem -|8 1,296.065 000 Puir
H DX Call DX Grid -
® | |
160
40 FT Lookup Add
20 Sk
. 2024 Aug 17
0B g 01:55:06
Tx: ECHO [Echo | LastTx: 0 0/3 WD:5m

Making EME QSOs

1. HB9Q sponsors a website that is very helpfulin setting up QSOs: https://logger.hbSqg.ch/ .
WA4ATC has an account, with password NCSUStars1930. Since we are a club station, the
name associated with the login is “Team.” However, you can indicate who is the current
operator by adding your name to any posts. Note: While there is generally no problem
with using your personal call sign when using the W4ATC station, please always use
WA4ATC on EME. The reason is that equipment configurations are more tightly
associated with callsigns on EME, and we want to make a name for W4ATC!

2. Whenyou log on to the HB9Q logger page, note that you must agree to the rules:
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%
@HBQQ

eme

Welcome to HB9Q EME Logger

Purpose

This EME logger is a meeting place for HAMs interested in Moonbounce, Earth
Moon Earth communication. It provides a plattform and tools to exchange
online information about activity, operating, general EME know-how, technical

information, skeds and any other EME related topic.

Rules

All users must follow this rules:

. Language for messages is English, please do not use other languag

2. Only topics related directly to Moonbounce (EME) may be posted.
3. Decent and well manared messages only.

4. Do NOT post information about ongoing QSOs! This is MOST important. |
is ok to exchange information about a QSO after finishing it or after
aborting the sked. If information about the QSO is exchanged during the
ongoing QSO, this QSO is NOT valid!

. YOU accept, that YOUR personal information (your call, name, QTH-locator,

0]

e-mail address, equipment) is used for the logger only and it is visible to all
other registered users.

o

. If someone is not following above rules, his account will be deleted and his
call blocked.

Login
Callsign

@& Password
Yes - | accept the rules

Forgot your password?
Register

New New New New New New New New

EME Conference 2024 in Trenton, NJ

The EME community is looking forward to the next global EME confernece.
K2UYH and his support-team are preparing for a great event in August 2024.
Please have a look at the official web-page at http://EME2024Trenton.org

P00 o

3. After loggingin, the current stations online are listed on the right, and posted messages are
listed on the left. As an example, note that PA3EXV has announced that he will be calling
CQ on 1296.060 MHz for the next 10 minutes. He will be calling on the 15 (even minute)
interval, Constant Frequency on Moon (CFOM), with an audio frequency lower edge of 1500

Hz.

€ 3 C % loggerhbdqch

Q Suggested Sites

M Inbox (15)  dr Bookmarks [} Web Slice Gallery [ Imported From IE @ dstacil

(el 1296.055 (ORI FILEN Q65-60C, CFOM @ 1500 Hz m

uTC

Mi Gmail: Email from G...

@call ~ [ write your message here... n n

[l 4 S

g 10 :

@ L viewer @ RADAR | 3 AllBaokmarks

»o_&oa@»

B
@rosorins) @8
1 A

NCSU Leave System »

WA4ATC (ME)

1510 @LA3EQ: Jan TNX QSO! best -4 dB! 73 GL! @ PI9CAM Team CAM (4 @ @ D7 -Joe @
15:09 @PA3EXV: 1506 -18 2.8 1056 : PE1LWT PA3EXV RR73 q3 @ PETLWT Jurgen [7a] i BISEETo; @
15:09 @PI9CAM: Tnx fast QS0...steady -9dB here @ LA3EQ Jan & ® @ DLIAT- Arnfried @
15:08 @PETLWT: Perfect! Dankjewel voor eerste kontakt hier op 23cm. Best was -14dB. @  PA3EXV Gerrie 7] @ @ F5VKQ-Pit @
15:08 € dish Is covered by the fence here] L [7a] @ \F G3LTF - Peter @

3 *FEER CQ 1296.060 1st Q65-60C CFOM 1500Hz 10 minutes ***** @ PA3EXV :;) .\:\ :::\T;EEZQN -J:rnmanno g

d zecond ode, PP %  © OKIVUM-Mila &
15:05 @PI9CAM: 150200 0 2.7 1144 : DK3EE PI9CAM 73 g3 - 73 tks @ DK3EE Tom [7a] T @
15:04 @PE1LWT: Geen probleem, -15dB @ PA3EXV Gerrie [7a) &
15:03 @DK3EE: Tom TNX QSO! best +2 dB. 73 GL! @ PI9CAM Team CAM 2] ) ; &
15:02 @PA3EXV: was calling, but change period as well @ PETLWT Jurgen [7a) @ @ PHOV - Hans - &
15:.00 @LA3EQ: Oeps....Indeed, now corrected...thanks! @  PA3EXV Gerrie [7a} @ ¥ @ PIICAM - Team CAM n
15:00 ***¥* CQ 1296.060 1st Q65-60C CFOM 1500Hz 10 minutes **¥** @ PA3EXV Gerrie (22} @ @ RA4HL - Toly :a
14:59 gﬁ?ﬂ‘monh%né[yalssfogggfml QS0 on 23cm today. Worked many times 144MHz @ PA3EXV Gerrie [7a) @ @ SPTEXY - Ryszard &

4. To setuptorespond to the CQ, first set the frequency using the drop-down menu and
select the appropriate choice (recall that we entered commonly-used frequencies when
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setting up WSJT-X). Note that the resulting frequency in the larger field to the right with the
dark background is slightly different. This is because of Doppler shift corrections.

@wsiT-x v2s1 by K1T et al. - o

X
File Configurations View Mode Decode Save Tools Help
Single-Period Decodes Average Decodes
UTC dB DT Frea Message UTC dB DT Frea Messaae
Erase Clear Avg Decode Enable Tx Halt Tx Tune Menus
) Tx even/ist - -
w
Tx 1500 Hz % Generate Std Msas Next Now
144.116 000 MHz () A [FTol 100 5] ¥ Submode C QO [m™i
222.065 000 MHz (1.25m) | Rx 1500 Hz = |Max Drift 0 : O ™2
432,065 000 MHz (70cm) -
902.065 000 MHz (33cm) Report-15 O T3
1,296.055 000 MHz (23cm TR 60 -
_H 296.060 000 MHz (23cm 5 5 = O [ x4
1,296,085 000 MHz (23cm) sh [ AutoSeq CQ: None ~  Tus - —
v.2024 AUQ 11 CQ WHATC FMOS 8 'r!s
X
15:56:07
— 7/60_WD:6m
5. Next, set the mode to match the CQ parameters. Note that since the CQ is being
H H st ; nd ;
transmitted during the even/1% interval, you want to respond on the odd/2" interval, so the
[ st
TX even/1°"” box should be unchecked.
@ wsiT-X v26.1 by KT etal. - 0 %
File Configurations View Mode Decode Save Tools Help
Single-Period Decodes Average Decodes
uTc dB DT Frea Messaqe uTC dB DT Frea Message
Log QSO Stop Erase Clear Avg Decode Enable Tx Halt Tx Tune Menus
23cm s D Loy ly: Pwr
Tx 1500 Ha Generate Std Msgs Net Now
o H DX Call DX A FTol 100 % Submode C O ™1
T8 Rx 1500 Hz 5 ||Max Drift 0 O ™2
£ T4 Report -15 O BB
40 Lookup Add TR 8 s g
Sk
sk Auto Seq CQ: None - Tx6 - TS
2024 Aug 11 O =
CQ WHATC FMOS ® Tx6
16:07:17
i | 17/60 WD:6m

6. When you successfully decode the CQ, it will show up in the left, top window. To answer
the CQ, double click on the entry in the top left window. The “Enable Tx” button will turn
red, the complete list of exchanges—including your responses—will appear in the top right
window, and the automated sequence of messages will be generated and displayed on the
lower right. Each time an expected response is successfully decoded, the “Next” radio
button will advance. When the final response is received, a window will open giving you the
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option to log the contact. When you log the contact, an entry will be automatically made in
DXKeeper with time, frequency, mode, signal level, etc.

7. After a successful QSO, itis common practice to thank the other station on the HB9Q
logger.

8. This completes your first EME QSO!

9. Note that you can announce your intention to call CQ by filling in the fields at the top, and
clicking the “megaphone” button:

€ > G = loggerhbdgch * s 010

Q Suggested Sites M Inbox (15)  Bookmarks [J] Web Slice Gallery [ Imported From [E @ dstacil M4 Gmail: Email from G.. @ & viewer @ RADAR » [ All Bookmarks

1296 @ = 0 a &

i\\
‘_ Who is online @HBE?,E
‘ [+l 1296.070 (ORE SN FILMN Q65-60C, CFOM @ 1500 Hz -Dan ﬂ ) WAATC (ME)

S — @ @ BG7XWF-Liao @

= >edrch. @ @ YB2MDU - Bint 3]

20:34  @PY2BS: tnx Bruce , nice signal with big dish and medium power, i didnt see anything DI7F)  Joe A last seen on logger >1h

from hans tonight, 73 Joe 2] @ DL1AT - Arnfried [

20:34 @D)7F): Hello Joe, tu for another FB QSO , 73 !I! @ PY2BS Bruceff) & @ DL1YMK - Michael 7
20:30  @PY2BS: Have a great weekend, | must QRT now @ PHOV  Hansth & @ DL4DTU - Bert A
20:29  @PHOV: Hans, nevertheless a nice QSO tu gl & vy 73 11! @ PY2BS Brucet) & @ G3LTE - Peter &
20:28 @PY2BS: Facing some trees with this low elevation @ PHOV  Hanst® ) @® GA4KLX - Jonathan 12
20:27  @PY2BS: received your '73 at -23 dB, but TNX for the contact GL '73 @ PHOV  Hans & @ K3SK - Dave 7]

mn2A MPVIRCS: ammaring naws m BHMV Hanec fn - 7 ‘ _— = -

10. Below are screenshots from an actual EME QSO between W4ATC and K5DOG. A complete
screen shot s followed by close-ups of the decode window and the spectrum waterfall.
Note that decodes containing your call (W4ATC) are highlighted red, and your
transmissions are highlighted yellow.

QRB Presets Dxcc
mi . .

B oo Single-Period Decodes
. Urc 4B DT Freda Massaae

@ WsiT-X - Wide Graph
1 Conl 500

O m
O w2
O m3
O ™4
O ms

Bog/Poel B 5|Start 300 Mz o| Palette  Adjust 7] Flatten ] Ref Spec o 3 Spec 20 % & ® ™6
. Nivg2 3| Defauk v Cumulative o ¢ th 1 2
mmmunn»xsooc\mrc RR7312 24 _— 42/60 WO:4m
Bl
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Below is a closeup of upper right window, followed by a closeup and color enhanced spectrum
waterfall showing the signature of the received signal:

Aeerage Decodes
T dB DT Fragq Massaga
0116 Tx 1500 Y1V WAATC FHDS

0118 Tx 1500 : HY1V WAATC FMOS

0124 Tx 1500 : ©Q WAATC FHOS

0126 Tx 1500 = O W4ATC PHEOS

0128 Tx 1500 : ©O W4ATC FHOS

0130 Tx 1500 : ©O WAATC FHOS

0132 Tx 1500 : ©Q WAATC FHOS

0133 -12 2.5 1492 : WAATC KSDOG EMOO g0
0134 Tx 1500 : K5DOG WAATC -12

Ulih TX 1500 : KSDOG WAATC BRTI

pl38 Tx 1500 & KSDOG WAATC RE/E

© WsIT-X - wide Graph
A Cont BUD 1000 ThO L2000

01:40 em

| BrPoel B 5 Stat X0re 5 Palette Adust..  [»] Flaten|_] Ref Spec

KX N Awg 2 + Defagk v  Cumyulatree ~

Cm o Y270 e
0 = B v

Note that KSDOG is transmitting in the 2" (odd) minute interval, so his signal can be seen in the
waterfall during the odd minutes, and the red-highlighted decoded messages from K5DOG also
appear in the odd minutes.
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CQ announcement and friendly exchange after the QSO:

Jd HBIQ | LOGGER

€ 5 C % loggerhbdqch * s 010 :

Q Suggested Sites M Inbox (15) Bookmarks [ Web Siice Gallery [ Imported From IE @ dstacil M Gmaik:Email fom G.. @ & viewer @ RADAR » | 3 AlBookmarks

L1258 . sl o & &
a -

e vricyoumesogerere. ]Sl Al i onine s

eme
WA4ATC (ME)
@ BG7XWF - Liao 7]
@ ] Q search. 5 @ KSDOG-Stevedog @
@K5DOG: Thanks for the QSO Steve! Great to talk with you again. Dan @ W4ATC Team @ @ NY1V - Rick [a}
01:40 @WA4ATC: Dan, tnx for the QSO. Looks like itis -12 all around. D4 corrected & @ KSDOG  Stevedog?) @ @ VK3KN - David @
my clock at 0136, so | missed a decode. Sorry for the confusion. 73's 2 @ VK4CDI - Phil ]
01:23  ***+* CQ 1296.070 1st Q65-60C, CFOM @ 1500 Hz -Dan *#++* @ WA4ATC Team @)

last seen on logeer >1h
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