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Welcome to the ISS

Talk, maybe, with an astronaut & other amateur radio operators
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Peter Portanova- W2JV- Amsat Ambassador

W2JV@ARRL.NET
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Astronauts Don Pettit and Suni Williams
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| woula like te knew

Has an Amateur Radio License

Made a Contact Thru a Satellite
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NSPIRE SOMEONE- WE NEED MORE STEM STUDENTS
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ELLIE RECEIVED HER LICENCE- 9-2024!! A
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Spread The Word- About our Hobby X ;@@
AMSAT.Z

Amateur Radio Satellites in the Classroom
Amateur radio satellites are school experiments
STEM Outreach- Amateur Radio Satellites and the ARISS program
AMSAT develops partnerships with academic institutions
FUNcube Satellite —launched in 2013
Satellite contains a materials science experiment
Students receive telemetry data

Compare to classroom results
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Oscar-1 1961

2.93Ibs



How to Program our Radios to Hear/transmit to the ISS
How to know When a Satellite is in our Footprint
How to Track a Satellite thru its Orbit
Using Software to do all the Math

Satellite Terms
14



ISS Largest Satellite in Space
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https://www.ariss.org/current-status-of-iss-stations.html
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What Is An Amateur Satellite?

Orbiting Satellite Carrying Amateur Radio
Projecti OSCAR formed 1959
Oscar 1 launched 1961 -4 vears after Sputnik

AIVISAT formed -1969

Lance Ginner-K6GSJ
Bringing Oscar 1 to Vandenberg AFB
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FM Repeater Satellite
Single-channel; only one person can talk at a time-
145.990 uplink- 436.800 down- ISS- w/Doppler correction

Acts like a local repeater- difference it has an uplink/downlink
Operate using a dual band FM Radio- Two preferred- hear yourself

Linear Satellite Transponder

100 KHz Wide Passband- with a mixer stage
Capable of SSB/CW/Digital Operations
Operate using an all mode radio



What’s up there?

AO-7- SSB/CW
AO-73-SSB/Telemetry
A
ISS-FM/SSTV/1/5-DIGI
JO-97-SSB/CW
RS-44-SSB/CW
SO-50-FM- 22" anniversary
AO-91-FM
MO-122-SSB/CW
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Amateur Radio on the International Space Station

*ARISS was created to:

*Design, build, and operate amateur radio
equipment in space for educational
purposes

*Provide a contingency communications
network for the ISS

*Allow astronauts to educate students
*Inspire interest in STEM subjects and
careers

*Provide educational opportunities for
students, teachers, and the public
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Amateur Radio on the International Space Station

SSTV

Lunar Exploration Current Status of

ISS Stations
*as of December 29, 2021
Columbus Module radio’s:
IORS (Kenwood D710GA)
— STATUS -

Configured. Current mode
set to packet operation
(145.825 MHz up &
down). Next mode change
ISS Digipeater to support cross band

repeater (145.990 MHz up
{PL 67} & 437.800 MHz
down) targeting Jan 4

nu~owuvp
0w x>z

145.990-UP
W/67.0TONE-

™M 437.800 DOWN _
https://www.ariss.org/curre

nt-status-of-iss-stations.html




Amateur Radio on the ISS
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Cross-band FM repeater (145.990 MHz- uplink w/67.0 tone- 437.800-downlink
-Packet normally active on 145.825MHz
-School contacts & SSTV on 145.800MHz FM
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-Crews have active as NA1SS in the last couple of years
-Kjell Lindgren (KO5MOS) summer of 2022

-Warren “Woody” Hoburg (KB3HTZ) summer of 2023
-Loral O’Hara (KISTOM) fall of 2023

Current amateur radio operators on the ISS
-Nick Hague: Call sign KG5TMV

-Zena Cardman: Call sign KI5SCMN

-Stephanie Wilson: Call sign KD5DZE

The ISS crew's work schedules determine when they can use the radios.

They usually wake up between 0730 and 1930 UTC, and are most likely to make
casual contacts about an hour after waking and before sleeping.

Since 2022 the crews are using the cross band repeater for random QSO’s
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Technician license _
Transmit to What is needed

| to get started with the FM
@ satellites?

FEDERAL COMMUNICATIONS COMMISSION
AMATEUR RADIO LICENSE

KB3IFH

MAN, RANDY J
4522 FOXTAIL RD
HAMPSTEAD, MD 21074

SMILEY 2/220/440-
high gain whip

Dual-VFO, HT

ARROW or
ELK or HH ant.

Amsat.org
AMSAT Online Satellite Pass Predictions - S0-50

View the current location of SO-50

AQS |Maximum MaxEl | LOS
Azimuth| Elevation Azimuth|Azimuth

05Jan18 | 14:40:31 001331 216 1 284 2 145402
05Jan18 | 16:23:01 |00:11:01) 269 12 16:34:02
05Jan18 | 18:08:34 00:05:50 324 2 18:14:24
05Jan18 | 18:51:39 00:06:26| 347 3 19:56:08
05Jan18 | 21:31:34 |00:11:57| 340 15 9% | 21433
05Jan18 | 23:41:37 |00:43:59 327 8 23:25:36
06Jan18 | 00:53:11 |00:10:22 302 9 01:03:33
06Jan18 | 13:25:55 00:12:42) 185 28 13:38:37
06Jan18 | 15:06:09 00:13:01 238 26 | 151910
06Jan18 | 16:50:07 | 00:08:41 16:58:48
06Jan18 = 18:35:46 00:04:24 3 18:40:10
06Jan18 | 20:16:45 | 00:08:51 20:25:36
06Jan18 | 21:56:34 | 00:13:21 22:08:55
06Jan18 | 23:36:58 | 00:13:32

07Jan18 | 01:21:23 | 00:02:59

07Jan18 | 12:43:17 | 00:08:50

07Jan18 | 13:50:35 | 00:13: b : 14:04:04
07Jan18 | 15:32:26 | 00:11:46 15:44:12
07Jan18 | 17:A7:37 | 00:06:29 3 / 17:24:06

Date (UTC) AOS (UTC) Duration LOS (UTC)




Satellite Lingo

BettPye Trasionger

ORBIT-The Path of a Satellite

Doppler-Shift in Frequency caused by satellite motion
LEO- Low Earth Orbit- 500-2000km

Uplink— Frequency to transmit

Downlink-Frequency to receive

Footprint-When Satellite can be received

18
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LEO- 400-2000km MEO- 2000-36000km HEO >36000km

Satellite Orbits

90 minutes

//)
//’/ ’/Tundra
/ 4
LEO and Molnya -/
used for Amateur
Satellites

; 68° inclination
&/ Molnya

Pass Times- LEO-20 minutes MEO- 90 minutes HEO- 12-18 hrs
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Satellites Footprint
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PREPARING FOR A SATELLITE PASS#C)

KISS Method
WHAT DO WE NEED?

Radios programmed for Doppler correction
Satellite Availability

Time the Satellite will be in our Footprint

Does the Elevation of pass match our surroundings
Trace the path the Satellite will follow

Tools Needed

Phone /Compass to follow from AOS to LOS

Satellite Software to visually follow pass- not required
Recorder- to remember call signs

Headset for hands free operation

Elk or Arrow Antenna
Two radios- one for uplink and one for downlink- not required initially



ISS Largest Satellite in Space

https://www.ariss.org/current-status-of-iss-stations.html
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Getting Started
Radio Programming -ISS CBR

ISS- CBR

ISS-CBR

ISS-CBR

ISS-CBR

ISS-CBR

ISS-CBR

ISS-CBR

145.990

145.990

145.990

145.990

145.990

145.990

145.990

437.815

437.810

437.805

437.800

437.795

437.790

437.785

ADJUSTING FOR DOPPLER
https://ka7fvv.net/PDF/FM Sat Reference.pdf



https://ka7fvv.net/PDF/FM_Sat_Reference.pd
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Pass Prediction- ISS-CBR

EUR ,?
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AMSAT.®
Show Predictions for: | 1SS

v |for Next| 10 + | Passes
Calculate Latitude and Lﬂnqi!ude

from Gridsquare:

Enter Decimal Latitude

Enter Decimal Longitude:

Elevation in meters AMSL: m

& Save my location for later use

25
https://levinecentral.com/ham/grid_square.php
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Tracking A Pass [
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AMSAT Online Satellite Pass Predir:tiuns 1SS

View the current location of 1SS

2; Dec 24 1!4 1557 {M:l |:|4u{r 11m 1:4 19:57
-mn
--
rowat 005 wmw 0 5 | 0 | 1 | omer
-m--

28Dec24 | 1046 246 47 31 4] | 064710

27
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Hand Held Satellite Tracking « JE):

AMSAT.SY

LOS

436.785
A

436.800

A

A A

S5KHz steps to <Y

compensate
LI

AOS-Acquisition of Signal- TCA-Time of closest approach- LOS-Loss of signal

28
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TWIST THE WRIST?
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for a Successful ISS-CBR Pass [\

vl n 23
AOS  Maximum | MaxEl | LOS
BE EARLY Date (UTC) |AOS (UTC) |Duration | oo 1ot tion | Azimuth | Azimuth | LOS (UTC)

20Dec20 | 091358 |00.04:03| 144 1 131 09:18:01

‘ [oo1032| 212 | 2 | 19 | | 1057:10

H H 2 2323 [00:1037| 257 3 349 12:34:00

Show predictions for ISS A Fe e e

20Dec20 | 153911 |00.09.49| 310 9 78 | 15:49:00
200ec20 | 17:16:01 |00:10.51| 308 | 41 17:26:52

“Passes” - 50 degrees minimum —

Doppler Shift Freq. Programmed

CH# TXFREQ CTCSS (TX)

Squelch Open
WATCH- UTC Time SS-CBR 145990

COMPASS/phone- to trz
ELCINERS

Grid Square- Yours- FN30?
Voice Record



http://www.amsat.org/

The Art Of Making Contacts

Make sure you can hear other stations
LISTEN-LISTEN-LISTEN

Adjust antenna for best signal- YAGI WRIST
Change frequency when signal is not clear
Try not to call early in pass- elevation too low
Wait for pause in the activity

Give you call sign once- Listen

Or Call a specific station, DO NOT CALL CQ!
Know your Grid Square

Repeat the process as the satellite moves
You can schedule a contact with another
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Circular vs Vertical
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Polarization
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WHAT WENT WRONG?

FORGOT OUR GLASSES

WATCH NOT SYNCHRONIZED

INCORRECT LATTITUDE, LONGITUDE

NOT ON THE CORRECT PATH OF SAT.
ANTENNA

UPLINLK, DOWNLINK OFF

SATELLITE PASS TO LOW

Squelch is muted

XYL IS YELLING- THE NEIGHBORS ARE LOOKING
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When are Satellites Available

Websites:

www.amsat.org- AMSAT
www.heavens-above.com- Heavens Above
www.n2yo.com- N2YO

www.stoff.pi —Orbitron

APPS for Mobile Phones & Tablets:

ISS Detector
GoSatWatch
AMSAT droid

Software for Computers

SatPC32- Tracks & Controls
CSN Technologies- S.A.T.


http://www.amsat.org-/
http://www.heavens-above.com-heavens/
http://www.n2yo.com-/
http://www.stoff.pi/

PROGRESSION o B
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Full duplex AMSAT@BQAb

BAOFENG/TWO PACK
Yaesu FT-60R
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ONE DUAL BAND HT/ FM SIMPLEX- yagi antenna

TWO HT’S/DUPLEX/ FM-SO-50- | HEAR MY DOWNLINK!
ALL MODE VHF/UHF/SSB 2 RADIOS- AO-7-FO-29-A0-73

ALL MODE VHF/UHF- BASE STATION- AZ-EL ANTENNAS



Satellite Resources
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AMSAT.ORG
https://www.qrz.com/db/WD9EWK

http://www.k6lcs.com/Home.html|
http://www.amsat.org/mailman/listinfo/amsat-bb

https://keOpbr.wordpress.com/

https:/lwww.peOsat.vgnet.nl/satellite/amateur-radio-satellites;

https://levinecentral.com/ham/grid_square.php
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KEEPING AMATEUR RADIO IN SPACE

PLEASE CONSIDER JOINING

Founded 1969-501 C-3 charity in DC- all Volunteer
Mission to develop and provide satellites and
technology used for amateur radio use
Partners with schools and universities for
launch opportunities thru NASA

WWW.AMSAT.ORG

37




Future Satellite Launches

Greater Orbit Larger Footprint (GOLF)

* Successor to the Fox series of Cubesats

* Larger 3U (3ox10x10 cm) footprint GOl IR EXtErr Queriien

* First two satellites in series
* GOLF-Tee

* Technology demonstrator
* LEO

* GOLF-1
* Enhanced capabilities
* LEQ, but possibly MEO/HEO

* Orbital debris regulations went into effect. It's crowded up there!

38



Orbiting the Earth: A Beginners Guide to Amateur
Radio Satellites

QUESTIONS?

) THANK YOU @73'S B ==
W2JV@AMSAT.ORG .
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