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Agenda

» Not your average appliance operator on EME
» Why and who is on EME, VHF/UHF weak signal
» K1JT station pictures — EME Contest station
» Technical details of noise and signal processing
» Applicable to HF as well (WSPR)
» Path loss, KTB/noise, Averaging and estimation
» How do you get started
» NJ2R’s EME first stations
» Screen shots, and links — How to
» Pictures of EME stations




Background

» Mid Atlantic VHF Conference http://www.packratvhf.com/

» Inexpensive and close — October 2-4, 2015
» My elmers — Worldwide Winners 2014 EME contest:
» Dr Al Katz - K2UYH@1icn|.edu
» Dr Joe Taylor - K1JT@Princeton.edu
» Roger Shultz — NJ2R@Verizon.net

» Two contest weekends — November and December full
moon

» EME is 12 hours/day x 365 days/yr passive reflector
» Worldwide/DXCC independent of solar cycle
» RF skills are invaluable when every dib counts



http://www.packratvhf.com/
mailto:K2UYH@tcnj.edu
mailto:K1JT@Princeton.edu
mailto:NJ2R@Verizon.net
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Achievable T vs Frequency

EME specifics

» Doppler shift
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» Faraday rotation

» Polarization

» Sequencing

» Schedules, activity night
> Q&A
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Technical Detalls:
Noise and signals

Thermal Noise floor (KTB)

PdBm =-174 4+ 10 ]Ogm(Af\

Signal Power after gain/loss:

Delta Fis compared to 1 Hz

| % Bandwidth Thermal noise power Componet dB/dBm Comments
1 Hz —-174 dBm X 60 dBm for KW
10 Hz ~164 dBm Ant 23 4 xyagis
100 Hz Sy Loss -262 EME path loss
1 kHz 144 dBm Ant 23 4 X yagis
RX -156 dBm into pre-amp
10 kHz —134 dBm

Plus other noise sources! CS/G ratio and sun noise for system test



JT65 uses single tones with
averaging o oo SR———

Mode: Spectrum Analyzer Spectrum
. Center Frequency: 144.123 250 MHz Preamp: Off Freq Reference: Internal Center Freguency
> 64 ‘I‘O n es | n 400 hZ poss bO n d Channel: ——— Attenuation: 0dB [M] Trigger Source: Internal
Channel Standard: Band O {(800) External Offset: 0.00 dB [On] Trigger: Free Run

144123250 MHz

» <3 hz/tone
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Roger’'s EME Results — Past 5 Years

» Why EME?
» Results

» 246 “Initials” An initial is a contact with a new station. 56 are within the US
58 DXCC countries

All contfinents
34 EME states
195 Grid Squares

» The maqjority of stations are in Europe

» Station

» Kenwood TS-2000X and |IQ+ SDR
Signalink USB, W2DRZ sequencer
2 2MXP20 cross pole antennas

vV v v Vv

Dual ARR 25 db gain preamps followed by DCI bandpass filters
Lots of relays for switching
Home brew 8877 amp from the ARRL Handbook in 1976 to 1990

V V.oV



What do you needze

» Antennas are the best investiment!

» 2 meter all mode radio to drive amplifier

» Amplifier, the more power the better

» Sound card interface to computer

» WSJT software from K1JT and Time sync software for PC
» Sequencer to switch everything in the proper order
» Pre-amp at the antenna will be needed

» A few relays T/R, polarity, pre-amp protection

» Azimuth rotor, elevation rotor is also very helpful

» Atftention to detail Where is the moon<e Activitye

» Visual antenna alignment with moon to start

» Patience with single polarization antennas




Links o software, amps, presentations

» WSIT, WSJT-X, MAP65, WSPR, SImJT, Open Source
http://physics.princeton.edu/pulsar/k1jt/

References: http://physics.princeton.edu/pulsar/klit/refs.ntml

NOUK logger for scheds http://www.chris.org/cgi-bin/jté5emeA

Moon fracking http://www.flehn.org/

vV v. v Vv Yy

Live CQ144 http://www.livecg.eu/

» http://members.shaw.ca/ve7sl/eme.html for a good user example with a single yagi
» hitp://wsprnet.org/drupal/wsprnet/map
» Solid State VHF Amplifiers (+ eBay)

» http://www.wépgl.com/1 kw 2m Idmos amplifier.nim

» hitp://www.beko-elekironik.de/index.phpedo=03,01,01,02,05&lang=en
» VHF conference proceedings CD available

» Starting out on EME-23cm K2UYH.ppt

» W2PU Princeton Univ 432 EME station

» K3RWR reducing noise sources

» EME newsletter: hitp://www.nitehawk.com/rasmit/em70cm.html



http://physics.princeton.edu/pulsar/k1jt/
http://physics.princeton.edu/pulsar/k1jt/refs.html
http://www.chris.org/cgi-bin/jt65emeA
http://www.f1ehn.org/
http://www.livecq.eu/
http://members.shaw.ca/ve7sl/eme.html
http://wsprnet.org/drupal/wsprnet/map
http://www.w6pql.com/1_kw_2m_ldmos_amplifier.htm
http://www.beko-elektronik.de/index.php?do=03,01,01,02,05&lang=en
http://www.nitehawk.com/rasmit/em70cm.html
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KBSWIA just 2 X 7 Element yagi's
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WINTER AT
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