Harnessing Meteors
For VHF QSOs

QSO Today Ham Expo

Jim Wilson, K5ND



PRESENTATION

] n £%1 :
ARA N.. . ¢,3 { <
W4c.* - .Q.'.\ ) ¢ P
\a\.l\v —.‘«.. . _. .la\

”—s&.“& " . ...? ’a f y ..
f.v \y . .\.’ ld » - 1 f.l..




////7//>///

//J&\\
J

Presenter
K5ND

2/

Ve
N

/////

)

y

)
3

Active VHF operator and addicted grid chaser.
Worked meteor scatter contacts on six and two
meters to add to VUCC and FFMA totals.
Provided presentations on six meters and VHF

contesting for the QSO Today Ham Expo.
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Meteors

24 [7/365
Tons of Meteors every day
Tiny debris — grain of sand
3x more at 6 AM than 6 PM

Friction ionizes the E-layer

SPORADIC

Showers
Predictable comet trails

High concentration of meteors

Major and minor showers

Happen every year

ON SCHEDULE



View From above the North Pole

; Dawn ‘
Orbit Direction






Meteors




Meteors







Meteor
Showers

Quadrantids January 1-6 January 3-4 14 hours
Eta Aquarids April 21 to May 12 May 4-5 3 days
Arietids May 29 to June 19 June 7

Perseids July 23 to August 20 August 12 4 to 6 days
Orionids October 2 to November 7 October 20 2 days
Geminids December 4to 16 December 13 2.6 days
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Geminids
Orionids
Perseids

Arietids
Eta Aquarids

Quadrantids

m Velocity km/sec

© Visual Rate




Visual Rate Velocity km/sec
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Meteor

Scatter

Operation

WSJT-X Operating Getting on the Air
Settings Protocol Burst of Excitement
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Sample of MSKl144

Pings at 1.7, 3.5, 6.1, and 8.1

1

7 and 8.

Decodes only at 1

50.

le and

Fi
Screen Shots
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Aud

260 MHz




MSKl144
Actual QSO

16 Minute QSO
Lots of silence
Pings without decodes

Pings with decodes

Band Activity

Tx Messages

125530

131830
132130
132130
132145

6 4.0
17 13.9
20 14.2

20

0.4

1469
1490
1489
1489

CalNCa Bl )

CQ KASYEU ELO7 U.S5.A.
WSLDA NSDUW EMI11
WSLDA NSDUW EMI11
WSLDA NSDUW EMI11

Log QSO

|

Stop

T

‘ | Decode
[] T even/1st .
- Lf 50260000  [SlSs ;

125530 -2 11.8 1466 & WSAJ KASYEU +03 A

125815 Tx 1500 & KASYEU KSND EM12

125845 Tx 1500 & KASYEU KSND EM12

125915 Tx 1500 & KASYEU KSND EM12

125945 Tx 1500 & KASYEU KSND EM12

130015 Tx 1500 & KASYEU KSND EM12

130045 Tx 1500 & KASYEU KSND EM12

130115 Tx 1500 & KASYEU KSND EM12

130145 Tx 1500 & KASYEU KSND EM12

130215 Tx 1500 & KASYEU KSND EM12

130245 Tx 1500 & KASYEU KSND EM12

130315 Tx 1500 & KASYEU KSND R+09

130345 Tx 1500 & KASYEU KSND R+09

130415 Tx 1500 & KASYEU KSND R+09

130445 Tx 1500 & KASYEU KSND R+09

130515 Tx 1500 & KASYEU KSND R+09

130545 Tx 1500 & KASYEU KSND R+09

130615 Tx 1500 & KASYEU KSND R+09

130645 Tx 1500 & KASYEU KSND R+09

130715 Tx 1500 & KASYEU KSND R+09

130745 Tx 1500 & KASYEU KSND R+09

130815 Tx 1500 & KASYEU KSND R+09

130845 Tx 1500 & KASYEU KSND R+09

130915 Tx 1500 & KASYEU KSND R+09

130945 Tx 1500 & KASYEU KSND R+09

131015 Tx 1500 & KASYEU KSND R+09

131045 Tx 1500 & KASYEU KSND R+09

131115 Tx 1500 & KASYEU KSND R+09

131145 Tx 1500 & KASYEU KSND R+09

131215 Tx 1500 & KASYEU KSND R+09

131245 Tx 1500 & KASYEU KSND R+09

131315 Tx 1500 & KASYEU KSND 73

131351 Tx 1500 & KASYEU KSND 73

1131415 Tx 1500 & XKASYEU KSND 73 e
Enable Tx | | Halt Tx ‘ | Tune ‘ [~ Menus
Generate Std Msgs | Next  Now Pur




SETTINGS

WSIJT-X MSKI144

%' Settings ?

General Radio Audio Tx Macros Reporting Frequencies Colors Advanced

Station Details

My Call: [ksnD | My Grid: [em12 | O AutoGrid 14RU Region: |al 5
Message generation for type 2 compound callsign holders: |Full callin Tx3 v
Display

[[] start new period decodes at top Font...

Blank line between decoding periods
Display distance in miles

Decoded Text Font...

Tx messages to Rx frequency window
[[] show DXCC, grid, and worked-before status [ ] Show principal prefix instead of country name

[[] Highlight DX Call in message [[] Highlight DX Grid in message
Behavior
[ Monitor off at startup Enable VHF and submode features
Monitor returns to last used frequer + [] Allow Tx frequency changes while transmitting
Double-click on call sets Tx enable Single decode
Disable Tx after sending 73 [[] pecode after EME delay
Caliing CQ forces Call 1st [] pisable Tune watchdog
[ Alternate F1-F6 bindings Tx watchdog:
[ cw D after 73 Periodic CW ID Interval:

%' Settings

General Radio Audio Tx Macros Reporting Frequencies Colors

JT65 VHF JUHF Microwave decoding parameters Miscellaneous

Random erasure patterns: Degrade S/N of .wa
Aggressive decoding level: Receiver bandwidth

Two-pass decoding Tx delay:

Tone spacing

DXZ

Waterfall spectra
@® Low sidelobes

Special operating activity

O Fox O Hound

® NAVHF (O ARRL Field Day
O EU VHF Contest O FTRoundup

O WW Digi Contest O ARRL Digi Contest

v file: |0.0dB
: 5000 Hz

Advanced

Oxa

(O Most sensitive

FD Exch:

FTRUExch: [ |

Cancel

Enable VHF Settings and Single Decode
For Contest Mode use NA VHF

Rig Control and Audio Settings are the Same as any WSJT Mode (FT8)



SETTINGS

WSIJIT-X MSK144
Band Activity Tx Messages
UTC dB T Fr Message UTC dB T Freq Message

%' WSIT-X - ig-name=IC-9100 v2.6.0-rc2 by K1JT et al.

Mode Menu — Select MSK144

Log QSO Stop _ Erase Decode Enable Tx Halt Tx Tune Menus
[] Tx even/1st _
&m e 50 . 260 000 |> Generate Std Msgs Next  Now T
e ovew < | | O [
- | [ J[reoo B | | O [
. | | 0[5
40 Lookup Add TxcQ260 + [ I l O | ™4
MSK
20 [Jsh [ Auto Seq | VI o s
. Q65 2022 Aug 16 ] swL
u® [ 16:31:39 SIECEE | © [me

6m SDR

P . 9/15




SETTINGS

WSIJT-X MSKI144

%' WSIT-X - ig-name=IC-9100 v2.6.0-rc2 by K1JT et al.

Tx Messages

B ity
UTC dB T Freq i iage UTC dB T Freq Message
Log QSO Stop _ Erase Decode Enable Tx Halt Tx Tune Menus
[] Tx even/1st I/
&m v n . Pwr
' 50 . 260 000 |> Generate Std Msgs Next Now
. pxcd  oxeid < | O &4
® [me| I J[reeo & | | o e
=
= TR 155 |3 | | O [ s =
40 Lookup Add T™xCcQ260 = | [
- | | O [ s
20 [Jsh Auto Seq
022 A | v O [ s
: Q85 g 10 O swe
e - 6 - [CQKSND EM12 | ® | ™6
‘_ emsor  [MSKEEETN P 9/15

Mode Menu — Select MSK144

Decode Menu — Fast, Normal, Deep



SETTINGS

WSIJT-X MSKI144

%' WSIT-X - ig-name=IC-9100 v2.6.0-rc2 by K1JT et al.

Band Activity Tx Messages
UTC dB T Freq Message UTC dB T Freq Message

Mode Menu — Select MSK144

Decode Menu — Fast, Normal, Deep

F Tol — 200 Hz

Log QS0

_ Erase Decode Enable Tx Halt Tx Tune Menus RX - 1 5 OO H Z

Stop
m v I"‘ wr
' 50.260 000 E Generate Std Msgs Next  Now P T/R - ’I 5 Seconds
H DX Call DX Gr | | O [[m1
= FT8 I I | ] Report0 ' I I O Tx 2
© | | 0[] »
40 - Lookup Add I l O | Txa
o [sh Auto Seq | VI O | s
Q65 2022 Aug 16 ] swL
3433 — 16:31:39 [CQKSND EM12 | ® | ™6
DR oo (NS o o




SETTINGS

WSIJT-X MSKI144

Tx even/1st —
144 150 000 = Generate Std Msgs
DX Call DX Grid & [weomn ko ez
WBOIPN |[ em29 | [ Reporto [2] |WBOIPN KSND EM12
Az: 12 A:28 El: 11 495mi [WB0IPN KSND R EM12
Lookup Add TxCQ260 = [] |WBOIPN KSND RRR

........ | WBOIPN KSND 73

2022 Aug 16 [] swL

16:52:01 |CQ TEST KSND EM12
144.150 000 |G Ganerte st s
DX Call DX Grid 1 [weorn ka0 EM12
WB0IPN |[ e | |WB0IPN KSND EM12
Az:12 A:28 El: 11 495mi [WBOIPN KSND R EM12
Lookup Add TxCcQ 260 = | [ [ WBOIPN KSD> RRR

2022 Aug 16 | <WBOJPN KSND> 73

16:52:51 [CQTESTKSNDEMIZ

Contest Mode
RRR instead of RR73

Contest Mode with SH Messages
Short-Hand 20 ms messages

Normally 72 ms messages



Meteor
Scatter
Operating
Protocol

Frequencies: 50.260 and 50.265 — 144.150
Early Mornings are Best Times

Pointing East, Send 1st Sequence

Pointing West, Send 2nd Sequence

Contest Mode often used on 6 meters
Contest Mode + SH used on 2 meters
Random Contacts Are Rare

Usually, Coordinate via Chat Rooms

Ping Jockey - VHF-Chat-Slack - ON4KST
PSK Reporter - Virgo



Meteor
Scatter
Operating
Protocol

Quadrantids January 1-6 NE-SW 1300 to 1500, SE-NW 0500 to 0700

Eta Aquarids April 21 to May 12 NE-SW 0500 to 0700, E-W 0600 to 0900, SE-NW 0900 to

Arietids May 29 to June 19 1N1-(S)(())600 to 0700 and 1300 to 1400

Perseids July 23 to August 20 NE-SW 0900 to 1100, SE-NW 0700 to 0800

Orionids October 2 to NE-SW 0100 to 0300, N-S 0100 to 0200 and 0700 to
November 7 0900, NW-SE 0700 to 0800

Geminids

December 4to 16 N-S 2200 to 2400 and 0500 to 0700



CMSH

Sample QSO

Band Activity Tx Messages
UTC dB T Freq Message UTC dB T Freq Message
173130 -1 8.9 1454 & CQ CMSH KO9A EN52 174330 0 3.9 1502 & CQ TEST WOVB DN74
173130 0 9.6 1454 & CQ CMSH KO9A ENS2 174449 Tx 1500 & WOVB KSND EM12
173615 -6 8.8 1487 & KO9A AASAM EM13 174515 Tx 1500 & WOVB KSND EM12
173615 -5 8.8 1486 & KO9SR AASAM EMI13 174545 Tx 1500 & WOVB KSND EM12
173615 -2 9.9 1487 & KO9A AASAM EMI13 174615 Tx 1500 & WOVB KSND EM12
174200 0 5.5 1493 & CQ TEST DN74 174645 Tx 1500 & WOVB KSND EM12
174200 1 5.5 1495 & CQ TEST DN74 174715 Tx 1500 & WOVB KSND EM12
174330 -2 3.4 1499 & CQ TEST DN74 174745 Tx 1500 & WOVB KSND EM12
174330 0 3.9 1502 & CQ TEST DN74 174815 Tx 1500 & WOVB KSND EM12
174845 Tx 1500 & WOVB KSND EM12
174915 Tx 1500 & WOVB KSND EM12
174945 Tx 1500 & WOVB KSND EM12
175015 Tx 1500 & WOVB KSND EM12
175045 Tx 1500 & WOVB KSND EM12
175115 Tx 1500 & WOVB KSND EM12
175145 Tx 1500 & WOVB KSND EM12
175215 Tx 1500 & WOVB KSND EM12
175245 Tx 1500 & WOVB KS5ND EM12
175315 Tx 1500 & WOVB KSND EM12
175345 Tx 1500 & WOVB KSND EM12
175415 Tx 1500 & WOVB KSND R EM12
175445 Tx 1500 & WOVB KSND R EMI12
175515 Tx 1500 & WOVB KS5ND R EM12
175545 Tx 1500 & WOVB KSND R EM12
175615 Tx 1500 & <WOVB KSND> 73
Log QSO Stop _ Erase Decode Enable Tx Halt Tx Tune Men
[] T even/1st
. |— Py
Py N Now
FTol 200 1= |> Generate Std Msgs ext ow
I o~
H pxcal DX Grid ~ O s
80 Py
FT8 I || ‘ Report0 % [ ‘ O Tx2
50
FTa TR 15s |3 l ‘ O Tx3 [
40 CO 260 =
e Lookup Add T™xCQ260 + [J l l O [Txa
Sh Auto Se
® 2022 Aug 13 Msh [ a [ <WovB KsND> 73 °] O [ws
Lo g Ose | |
. . CQ TEST KSND EM12 Tx6
778 [Tres 17:59:25 Q © [
RSN | v sioo o [NINERERN | Lost T <WoVsKS0> 73 o

Answering CQ TEST, which
usually means Contest Mode,
Short-Hand on 2 meter MS QSOs

10 minutes for a reply

Note the < brackets > for the SH



QSY QSO

Band Activity

WSOUM NULL/7 P KKK

F Tol 200

2
O
=
-

_3 lZ:: i;;i : W5SUM NOLL/P RRR A1/103300 -2 8.2 1521 & WSSUM NOLL/P RRR
0 12.3 1520 & WS5SUM NOLL/P RRR 103315 Tx 1500 & NOLL/P KSND EM12
2 0.8 1525 & W5SUM NOLL/P RRR 103345 Tx 1500 & NOLL/P KS5ND EM12
4 0.9 1523 & WS5SUM NOLL/P RRR
. | 5 8.5 1524 & WS5SUM NOLL/P RRR 103415 Tx 1500 & NOLL/P KSND R EM12
= 6 8.5 1524 & WS5SUM NOLL/P RRR
6 9.3148 ¢ CQ250 EMOT U.S.A.
< 4 12.0 1524 & WS5SUM NOLL/P RRR 103445 Tx 1500 & NOLL/P KSND 73
103515 Tx 1500 & NOLL/P KSND 73
8]
O 103900 1 8.5 1494 & WSS5N KG5CCI 73
103916 Tx 1500 & KGSCCI KSND EM12
U 14 103945 Tx 1500 & KGSCCI KSND EM12
5 1. 104000 2 10.2 1475 ¢ KSND KGSCCT 03
13 104015 Tx 1500 & KGSCCI KSND R EM12
> -
12 . . . .
0 Y Used during heavy activity levels
o’ Ease || Decode || GEnableTx || Hattx || Tune | [AMen
DTxeven/lst . .
8  50.250 000 | pe— et e P Call on the Calling Frequency
| [ e
T8 |
o

| T [t B | — QSY to another frequency for QSO
D : o : 7 : .
Tx CQ 260 + O =
2022 Aug 13 [N TEREe J o W]
10:44:07 |cQTesT kst EM12 | © [m6 |

B8 | omsor  [ESKEEENN) | Last Tx: KGSCCIKSND 73 I 7/15




Meteor
Scatter
Gear

Computer and Rig Interface

Rig with 100+ watts on 6 meters

High power is helpful, particularly on 2 meters

Directional antennas are best - Preamps on 2

K1JT recommends 16-degree beamwidth for long paths and
32-degree beamwidth for shorter paths

B or A indicate optimum offset azimuth vs. Az direct

See the window on WSJT for Azimuth and Elevation

50.260 000 |
| FTol 200 |3

DX Call DXGrid  |Rx 1500 Hz |+ |
KSOM [ ena2 | [ Report2 [2]
Az:24 B:13 E:6 764mi | TR 155 |3

Lookup Add TxCQ 260 = [



My station uses a push-up mast in the

backyard with simple antennas.

Running about 200 watts on both 6 and 2.

Personal Distance Records:
6 m-N6RMJ -DM14 - 1,195 miles
2m-W3XTT - FNO1 - 1,224 miles

Get on
the Air



WSJT-X Operating Manual

https://physics.princeton.edu//pulsar/k1jt/wsjtx-doc/wsjtx-
main-2.5.4.html#_msk144

References

WSJT References Page - MSK144 Protocol, QEX July/August 2017
https://physics.princeton.edu//pulsar/k1jt/refs.html

VHF Meteor Scatter—An Astronomical Perspective
By Michael Owen, WOIP/2, QST June 1986


https://physics.princeton.edu//pulsar/k1jt/wsjtx-doc/wsjtx-main-2.5.4.html
https://physics.princeton.edu//pulsar/k1jt/refs.html

Jim Wilson

KS5ND.
RaDIC



