JT-65 & JT-9

Digital Mode by Dr. Joe Taylor KiJT
Astrophysicist

By: Joe Molter - NS8IDA
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Dr. Joe Taylor

* Nobel Prize in Physics 1993
e First Pulsar in a Binary Star System

 Confirmed the existence of gravitational radiation
predicted by Albert Einstein

« Amateur Radio Operator - KiJT



—

—

Weak Signal Interest

* Study in Pulsars developed interest in weak signals
* “Free Space Path Loss”

- Loss of transmit power to receive station
- Proportional to the square of ...

- Distance between transmitter and receiver

- Frequency of the radio signal

* Interest in EME as an Amateur Radio Operator
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Birth of JT65 and JT9

« Combination of
- Narrow bandwidth (177.6 Hz) JT9 (15.6 Hz)
- Redundant multiple-frequency shift keying
+ Data compression
» Reed-Solomon coding
- Time synchronized
- WSJT-X Version 1.7.0 (current version)
- http://physics.princeton.edu/pulsar/kijt/



JT-65 Format

* Not conversational like PSK31
* Basic information exchange
- (Call signs and Grid square
- Signal reports (in dB ie., -o7 dB)
- Salutations
* Always use Upper Sideband data mode regardless of frequency
* Do not use speech processor, NB
- Signal reports are constrained to -o1 to -30 dB
* Non-linear above -10 dB
* ~100% decoding down to S/N = -22dB
* ~50% decoding down to S/N = -24dB
« Atmospheric noise will affect ability to decode




IT-9 :

 Similar in message structure

Still uses the one minute transmission as JT-65
» Narrower band width 15.6 Hz vs. 177.6Hz

* Greater signal to noise ratio -50 to +49 dB

JT-9 is 2 dB better than ]JT-65 for decoding

['-65100% at -22dB  50% at -24dB

J

JT-9 100% at -24db  50% at -26db

* JT-65 may perform better in bad ionospheric
condtions due to JT-g’s smaller tone spacing

* JT-9 was specifically developed for LF, MF and low
parts of the HF bands
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Radio Duty Cycle

 SSB duty cycle is 40% , CW duty cycle is 30%

* JT-65 duty cycle is 100%

« NEVER use full power - may damage transmitter finals
* 20 watts is more than enough on a 100 watt radio

* QRP rigs may be damaged at full power (ie., 10 watts)
- Reduce power to ~ 5 watts
- Check for excessive rig heating



~Station Configuration — Time
Accuracy

Your computer and the receiving computer must be in
time sync to within 2 seconds

Personal Computers are notorious for poor time
accuracy

Number one issue for non-decoding of signals
Use software to correct
Dimension 4 (www.thinkman.com/dimension4/)

Windows time server may also work



Qi) 9:43:05 pm - Dimension 4

Server

Server Location Protocol
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Computer Control

* True accessory port must control
- Audio transmit keying
- Audio receive keying
- Computer control of radio
Many new rigs will have full control on USB
- (Universal Serial Bus)
- CAT control based on HAMLIB

Some rigs will only allow CAT (Computer Aided
Transceiver)

Necessitate Sound Card Interface
TigerTronics - Signal Link USB
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Drivers for the Radio

« Many radios will require drivers to be loaded
* Drivers may create two COM ports

* One enhanced port, one standard port
 Always use the enhanced com port if possible
 Other radios may only create one port

Check device manager for the port number
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2256 -3 0.1 1853 # RETU W2PEY 73
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loggso || Stop
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[]Lock Tx=Rx |Report-7
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22:59:20

M| W4pIO NSIDA EM79
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~Configure General Settings

* Input your call sign NS8IDA
* Maidenhead grid square EM7g
 Other settings can be default



SAT Control

Serial PorD

- Serial Port Parameters

Transmit Audio Source

() Seven (@) Eight

) RearjData (@ FrontMic
- Stop Bits
(O one ® Two Mo

e O None (O USE (@ Data/Pkt

O one (@) XON/XOFF () Hardware Spiit Operation

| Force Comésallines 1 (® Mone () Rig () Fake It




Location: C:/Users/nBida/AppData/Local WSIT-X fsave

AzEl Directory

Location: C:/Users/nBida/AppData/Local WSIT-X




@ settings
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o
Mode Frequency i Reset

14,076 000 MHz (20m) | Frequency Calibration
|

14,078 000 MHz (20m) | [Intercept: S iadined
' Slope: 0,0000 ppm 5

14,005 600 MHz (20m)

18,102 000 MHz (17m)
g

Station Information

s

Band Antenna [}E'criptiﬂn




dio Co nfig u—ra tion-Yaes uFT/99¢ 1

Menu 31: CAT Rate - 38400 Menu 33: CAT RTS - Enable

— /P

Menu 60 PC Keying - RTS Menu 62: Data Mode - PSK
Menu 70: Data In Select - Rear Menu 71: Data In Select - RTS
Menu 72: Data Port Select - USB Menu 73: Data Out Level - 50
Menu 110: SSB PTT Select - RTS Menu 111: SSB Port Select - USB

Menu 112: SSB Tx BPF - 100-3000

Mode: Data USB (All Bands)
Power: 20 watts

Monitor: 20
DT Gain: 55



“Waterfall Display JT-65

© WSIT-X - Wide Graph — 4
500 1000 1500 2000 2500 3000 3500 4000

_Bins_r'l.:‘ﬂ;ei 4 3| [starta0oHz (3| Palette Flatten . -
[65 25 19 5 N :f«'-:-'.gns C Digipan - Cumulative = . . =
10 2000 2500

rt 400 Hz * Palette | Adjust... Flatten

wg 5 Digipan Cumulative *




‘Waterfall Display JT-9
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“Calling CQ

« Watch waterfall display first for current QSO’s

Find an open frequency

« Make sure grid square and call sign show up on screen

Turn on monitor function on the radio
- Will allow you to check your tone quality
- Drive you crazy at the same time
- Remember the flutophone from grade school??
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Band Activity Rx Frequency

0025 -16 0.2 1646 # Z51BHJ VE9RJK FN&5 0o22 Tx
0025 -2 0.1 1851 # K1FT NETUT EN34 '
16 0. ' 0024 Tx 1470 # VA3ZMJR NEBIDA -04

0026 Tx 1470 # VA3MJIR NSIDA RRR

. 7.076 000
m e — =
Iwzj |:|Txe-u'a"| )
= o
—— 0
- EiDdETx—Rk Report -4 @

2016 Sep 28 O
00:29:09 ®

Tx: CQ NSIDA EM79 | JTe5 A Last Tw CQ MNBIDA EMTI Ti-Enable Disarrned - 18%




eporter

| @ Display Reception Reports - Mozilla Firefox

Eile Edit

S EEEE ¢ ¢+ - [ou

rechnews Rl Tested - StarTalk B3 T gger |C. Enquirer - m eBay 'S¢ WIWT OB CityBeat = YouTube ../ Weather 54 WCBVOA

i il - . 8 { | AER
On , 5h0w| signals V|| sent/rovd by v||th:-} callsign V||n8ida | using|1T65 V|nverthe last | 3 hours ~|| Got | Display options Permalink
Monitoring NEIDA (last heard 16 mins ago). Automatic refresh in 5 minutes. Small markers are the 10 transmitters (show logbook) heard (distance chart) at N8IDA (43 reports, 9 countries last 24 hours;

284 reports, 33 countries |ast week).
There are 369 active JT65 monitors on 20m. Show all JTE5 on all bands. Show all on all bands. Legend

AR ]

Map Satellits YT
s 1)
]

NT

Hidsan Bay

Rux at Sat, 04 Feb 2017 18:28:51 GMT
From NBIDA by DK2ZAMS Loc JOB1pd
Frequency: 14.076.712 MHz (20m), JTG5, -6dB
Distance: 7202 km bearing 43°

1 Pusarta Rice Ehia L 1
G I G-unlem{ ala - : i - sudan .
oogie LAl s CerbbesnSes [P Rrs) Map data 82017 Google, INEGI | Terms of Use

System statistics Comments, problems etc to Philip Gladstone Online discussion of problems/issues. Reception records: 1,275 851,056 ©°1 642 ‘




@ WsIT-X w160 by KUT

File View Mode Decode 5Save Help

Band Activity
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JT-65 Signal Reports
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Signal Overlap

1000 1500 2000 250




Signal Overlap

Will occur when closer than 177.7 Hz

May still decode correctly if
- Not too close
- Strong enough
- Amount of background noise present
May receive two signals virtually on top of one another

You will only see the text if it decodes properly, you will
not see any corrupted text due to error correction

Signal overlap will affect the decoding of very weak
signals (~<-18 Db)



~Ghost Signals -

© WSIT-X w160 by KUT
File View Mode Decode 5Save Help
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Rx Frequency

WL TR RUESECOSIRRED
1620 Tx 2003 # CQ NEIDA EM73
1622 Tx 2003 # CQ NRIDA EM73

1624 Tx 2003 # CQ NBIDA EM79

Generate Std Msgs

MOEM MeIDA EM73

MOEM MEIDA 01
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MOoEM MEIDA RRER

MOKM MN8IDA 73

CQ N3IDA EMYT9
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-ARRL Book on JT65 and JT9

$WORK THE WORLD WITH

Digital communication
via Amateur Radio!\

T
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“Happy Dx’ing on JT-65 and JT-9




