
AMATEU
R RADIO
SATELLI
TES



WHAT WE’RE 
GOING

 TO TALK ABOUT
▸

▸

▸

▸

▸

▸

What are Ham Radio 
Satellites?

Orbits and More — Active 
Satellites

How Can I Work Them?

What Radio and Antenna Do I 
Need?

What Software Do I Need?



FUN WITH 
SUNSPOTS

Solar Cycle 25▸

▸

▸

▸

▸

▸

Minimum Expected 
2023/4

Limited F Layer 
Openings

Lower Bands - 160/80

VHF-UHF Modes



FUN WITH 
SUNSPOTS

Solar Cycle 25

May have already 
peaked – 2 years 

earlier then predicted

Unexplained dip in 
Index mid/late 2023



AMATEUR RADIO SATELLITES
Technical Achievement
Working extreme DX 

▸
▸
▸
▸
▸
▸

Activating DX
ARRL Awards
AMSAT Awards

Low Power, Small Antennas, Short QSOs



WHAT ARE HAM RADIO 
SATELLITES?

Orbiting Repeaters and Transponders▸

Crossband VHF to UHF

Crossband UHF to VHF

▸

▸

FM Repeaters▸

▸ SSB/CW/PSK Transponders



ORBITS AND 
MORE

Low Earth Orbit (LEO)

Altitude

▸

▸

▸

▸

▸

▸

Azimuth

10 to 15 minutes AOS to LOS

1 hour 25-minute Orbit

Doppler Shift



ACTIVE 
SATELLITES

IS
S

▸

▸

▸

▸

▸

▸

AO-7, FO-29, XW-2A/B/C/D/F, CAS-4B

SO-50, AO-85

AO-91 in orbit since November 2017

Fox 1-D launched January 2018

Many, many more plus ongoing 
launches



SATELL
ITE
OPERA
TING



HOW CAN I 
WORK THEM?

Know Your Location▸

▸ Know the Satellite

Frequencies▸

▸ Keplerian Elements

Determine Satellite Timing and Path

Radio(s) and Antenna

▸

▸
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HOW CAN I 
WORK THEM?

Know Your Location

Know the Satellite

▸

▸

Frequencies▸

▸ Keplerian Elements

Determine Satellite Path/Timing▸

▸ Radio(s) and Antenna



WHAT RADIO DO 
I NEED?

Full Duplex versus Half Duplex

FM HTs — Kenwood TH-D72A
▸

▸

▸

▸

▸

▸

FM Mobile — Icom IC-2728H/2800

Portable Rigs — FT 817/847

Base Station — Icom IC-9700, Kenwood 
TS2000

SDRs on the receive side



WHAT ANTENNA 
DO I NEED?

HT Long Whips can work

Cheap Yagis

Hand-Held 

Fixed Elevation

▸

▸

▸

▸

▸

▸
AZ-EL Rotators

Listen First!



WHAT SOFTWARE 
DO I NEED?

Phone Apps for predictions and paths

Online prediction software

▸

▸

▸

▸

▸

SatPC32 tracking software

MacDoppler tracking software

Manual or automatic doppler 
correction



PHONE 
APP

GoSatWatch App on iPhone

World Map of AO-91

▸

▸

▸ Overhead Chart of Satellite 
Path



FOR MORE 
INFORMATION

•Amsats and Hamsats: Amateur Radio and other Small Satellites: A comprehensive guide 
to communicating through amateur radio satellites. Written by Andrew Barron ZL3DW and 
published in 2018.
•The ARRL Satellite Handbook: Includes descriptions and illustrations to help you 
participate in satellite communications.
•The Radio Amateur's Satellite Handbook: Includes information on operating antennas 
and software.
•OSCAR: The Ham Radio Satellites: By Dave Ingram.

Other books about ham satellites include: 
•Getting Started with Amateur Satellites
•2006-2012 AMSAT Symposium Proceedings
•2018 AMSAT Symposium Proceedings
•1996-2000 AMSAT Symposium Proceedings
•1990-1995 AMSAT Symposium Proceedings



THANK YOU! 
 

QUESTIONS?


