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About Paul Nicholson

• Attended Sir Joseph Williamson’s Mathematical School (1970-74) in 
Rochester, Kent, England.

• Lived in Todmorden, England. Moved to Northumberland in 2024. 
• Developed the first VLF reception techniques for amateurs and citizen 

scientists.
• Author of vlfrx-tools, LCnetgen, EbNaut, EbKey, and EbSynth software.
• Developed the first VLF amateur transmission modes in the 8270 Hz and 

5170 Hz bands.
• Developed the Indian Lightning Detection Network, India's first domestic 

lightning location network that saves thousands of lives.
• Paul used his brilliant mind to make the world a better place. We must 

continue Paul’s work!
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H-field Receiver at Todmorden
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H-field Preamp Frontend, Power Supply, and 
Line Driver

H-field Loops

H-field Preamp Schematic



E-field Receiver at Todmorden

4E-field Preamp Frontend Power Supply and Line Driver

E-field Preamp 
Schematic

E-field Antenna Installed



vlfrx-tools
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vlfrx-tools Development 
• Paul pioneered VLF reception techniques at home for the VLF 

amateur and citizen scientist. 

• Developed humfilt, an open-source application that uses an active 
mains tracking filter to filter mains hum and harmonics and actively 
track their frequency as power line frequency drifts throughout the 
day.

• Humfilt made it possible to hear these weaker natural radio emissions 
at home against the background of power line hum.

• Paul would frequently mention that he listened to the VLF band 
through his sound system, and humfilt made that possible.

6



vlfrx-tools Input/Output Programs
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vtcard: Read data from a soundcard 
vtvorbis: Encode/decode to/from ogg/vorbis 
vtflac: Encode/decode to/from flac 
vtraw: Extract the audio signal from a stream 
vtain: Read data from Beaglebone ADCs 
vtrtlsdr: Take data from RTL2832U based dongle 
vtsdriq: Take data from rfspace SDR-IQ receiver 
vtdata: Read data from ASCII source 
vtwavex: Extract signal from WAV file 



vlfrx-tools Signal Processing Programs
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vtcat: Copy input to output
vtmix: Additive mixer
vtmult: Multiplicative mixer
vtfilter: Low pass, high pass 
and automatic notch filter
vtjoin: Join and align two or 
more streams
vtresample: Change the 
sample rate of a stream

vtblank: Impulsive noise 
blanker
vtgen: Signal generator
vttime: Refine timestamp and 
sample rate
vtfm: Modulate or 
demodulate FM
vtam: Analytic magnitude 



vlfrx-tools Display and Plotting Programs
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vtstat: Display stream info
vtscope: Oscilloscope
vtspec: Spectrum display
vtpolar: Polar display
vtplot: Time domain plotting
vtsidex: SID data extraction
vtsidplot: SID monitor plotting
vtsidgram: Spectrograms from SID monitor
vtsgram: Spectrogram plotting 



vlfrx-tools Signal Analyzers
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vtcmp: Compare two channels
vtnspec: Narrow band spectrum analyzer
vtwspec: Wide band spectrum analyzer
vtsid: SID detector
vtevent: Whistler/riser event detector
vttoga: Sferic measurements
vtrsgram: Reassigned spectrogram
vtmatch: Matched filter/convolver
vtping: Meteor ping detector



vlfrx-tools Storage and Retrieval/Utility 
Programs
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vtwrite: Write a stream to storage
vtread: Read a stream from storage 
vtwait: Wait for data
vtps: List toolkit processes
vttop: Display toolkit processes
vtcardplot: Plot soundcard performance
vttimeplot: Plot timing system performance
vtdate: Timestamp conversion utility
vtspot: Geographic calculations
vtubx: Configure u-blox GPS 



vlfrx-tools
 Documentation
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• 3 Introductory 
Sections

• 6 Program Sections
• 3 Application 

sections including 
soundcard capture, 
timestamping and 
alignment, and 
more ->

Playing a stream
Whistler detection
Weak signal detection
Stream server
Storage and retrieval
SID monitoring
Time domain plots
Spectrogram plots
Multi-channel reception
Filtering
Phase equalisation
Antenna synthesis
Polar displays
Analytic signals
Startup scripts
RTL2832U
U-blox GPS
Lightning location 



System Calibration and Equipment
GPS Frequency Standard
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System Calibration and Equipment:
VLF Calibrator
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vlfrx-tools VHF meteor scatter
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vlfrx-tools Lightning Location

16



abelian.org

17



Todmorden VLF
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Live Spectrogram on abelian
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Abelian VLF Live Streaming
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abelian.org vlf44 Event Gallery
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abelian.org vlf44 Data Uplink
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LCnetgen
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LCnetgen
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LCnetgen
Example
Monopole
E-field
Antenna
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EbNaut
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EbSynth

28



EbSynth Hardware Setups
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Accomplishments by VLF Amateurs
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Why VLF Automated 
Reception Systems are 

Important:

LIGO Gravitational Wave 
Detection



Sferic Analysis
sferic-plot
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ILDN Hardware Development
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ILDN System Calibration
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RPVLF Documentation
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Indian Lightning Detection Network (ILDN)
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ILDN Maps
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Past 60 minutes Past 24 hours



ILDN System Hardware
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VLF Accomplishments and Reflection
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Thanks for all the kind words.   I 
think it was about Autumn
2002 when I first set up a VLF 
receiver here and began
experimenting with software to do 
hum filtering, whistler
detection, timing, and recording.  All 
of which eventually
turned into vlfrx-tools.

By January 2003 I was regularly 
picking up whistlers and
auroral signals from the home 
receiver, something I was never
able to do with a portable receiver 
on outdoor expeditions.
Never in the right place at the right 
time!

The full history of developments can 
be traced in the VLF
group archives, it's all there, the 
discussions, questions,
experiments, very much a group 
effort.  It took a few years
for us to master the art of natural 
radio reception from home,
calibration and timestamping, 
continuous recording, and
automatic monitoring for interesting 
signals.

Job done! Home reception is surely 
as good as it can be.

And then in 2010 along came Stefan 
Shaefer with a huge loading
coil and a kite big enough to need a 
car to hold it down and
a NOTAM to warn air traffic.

That upped the game considerably.  
Timing had to be improved
from mS to nS, locking to MSF - fine 
for timing whistlers,
was suddenly nowhere near good 
enough and it had to be GPS
from then on.

And we had to invent a really 
effective sferic blanker,
eventually gaining 20dB on the S/N 
of very weak narrow band
artificial signals from pioneering 
amateur stations.

It took four more years of 
refinements to receive amateur
signals from North America, 
thoroughly vindicating those
adventurous radio amateurs 
dreaming of getting a VLF signal
beyond the garden fence.

And all that fed back into the natural 
radio side of things
- having now a timing system able to 
locate lightning strokes
and to search for meteor signatures.

Job done now?

Of course not. We can't just settle 
for carrier detections,
we want to send messages at VLF!  
Markus experimented with
MFSK from 2011, OPDS from 2013 
and then we played with BPSK
from 2014.  We kept being surprised 
by how good the results
could be when we got everything 
right.  Exciting times for
all involved!

Job surely done now?   Well it 
probably is for Todmorden.
Reception is now firmly limited by 
electrical interference of
all kinds and it gets a little worse 
each year.

I want to move rebuilt and improved 
receivers to a more remote
location further north.

May as well move myself too.

And get some darker skies and some 
new and wilder hills to roam.

I treat myself to a 6 month 
sabbatical from commercial work
before I look for the next 
programming contract (although
interesting offers are welcome!).

Am still very busy with improving the 
lightning tracking
in India.   Each year the monsoon 
lightning take a terrible
toll and the system will save lives 
through a new free app
delivering warnings.   So beyond 
being interesting and great
fun for 20 years, there's some real 
practical benefits from all
this, from being able to deploy 
precision receivers made from
low cost commodity parts and open 
source software in places that
are mostly, like Todmorden, far from 
ideal for VLF reception.

-- 
Paul Nicholson
--



A Request from God
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Paul Nicholson G8LMD [SK]
Eternal Memory
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What Paul Means to Me
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ILDN/HamSCI Collaboration
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Continuing Paul’s Legacy – The Whistler Catcher
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• The HamSCI Whistler Catcher VLF 
Reception System is solely and 
completely dedicated to the honor 
and memory of Paul Nicholson.

• VLF Active Antenna containing an 
E-field antenna element and 
preamp.

• VLF Interface Box to power the 
preamp and interface the signal.

• GNSS Interface Box to produce a 
PPS output and RS232/PPS port.

• Behringer UMC202HD and Thin 
Client PC with serial port.



In Gratitude

• Paul Nicholson – For everything you’ve done to make my life better 
and so fulfilling. Eternal memory!

• Deborah Nicholson – Paul’s wife and partner.

• Anirban Guha – For allowing me to continue Paul’s legacy and being a 
good friend.

• VLF Community Members Jean-Marie, Markus, Bernd, Renato, Stefan, 
Wolfgang, Peter Newton, Mike Smith, and many others.

• Steven McGreevy For introducing me to natural radio emissions.

• Dr. Nathaniel Frissell W2NAF for his endless support and friendship.
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