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Starfish impact led to  
internet development
High-voltage surges in power lines revealed the potential as a weapon to disable electronics in 
weapons of war from great distances.

By Brian O’Brien
brianjobrien@ozemail.com.au

Nuclear explosions are serious 
matters, exciting much 
community concern. But on 9 
July 1962 – just 50 years ago – 

the explosion above the Pacific Ocean, 
at an altitude of 400 kilometres, of a 
1.4-megatonne nuclear device code-
named Starfish had a welcome outcome.

About 70 times more powerful than 
the Hiroshima and Nagasaki bombs that 
ended the Pacific War, Starfish created 
an electromagnetic pulse (EMP) that 
turned off traffic lights and turned on 
burglar alarms in Hawaii, 1400km away. 

That pulse started a technological 
march which, a generation later, brought 
the world the magnificent civilisation-
changing internet. Nobody was hurt 
by Starfish, it was a ‘Peaceful Pulse’.

Admittedly, a not-so-welcome 
Starfish effect was the globe-circling 
band of 1025 high-energy, fission-
debris electrons trapped in the Earth’s 
magnetic field. They caused radiation 
damage and degradation of solar cells 
powering half a dozen satellites and thence 
their failure in a week to a month. 

My favourite little satellite, Injun 1, 
kept operating at 1000km altitude. I 
got involved with Starfish when Injun 1 
discovered this artificial radiation belt 
(O’Brien, Laughlin and van Allen, 
Nature, (London), Vol.195, pp.939-943, 
8 September 1962). Possibly the largest 
global radiation contamination to date, 
its early peak intensity caused a heavily-
shielded Geiger counter in Injun 1 
to count 1000 times faster. Because 
Injun 1 had already made 10 million 
measurements in the area, we could make 
the only before-and-after measurements. 
And I had one of the times of my life. 

The EMP was caused when Starfish 
high-energy gamma rays knocked 

Stanford computers, then other more 
distant computers into survivable 
networks to communicate directly 
with each other by dividing a stream 
of information into ‘package blocks’. 

Then came mathematic theoretical 
bases for packet switching, and 
ARPANET grew interconnected 
networks with about 200 host computers 
by 1981. Within CERN (The European 
Organisation for Nuclear Research), 
in March 1989 computer scientist 
Tim Berners-Lee wrote ‘Information 
Management: A Proposal’ to help keep 
track of and manage all components and 
construction of the Large Hadron Collider. 

(Compton) electrons out of atoms at 
about 30km altitude. These electrons 
spiralled around the Earth’s magnetic 
field lines and created up to 50,000 
volts per metre surge in conductors 
in line-of-sight of the detonation. 

Starfish caused a larger-than-
planned EMP, when high-voltage 
surges in power lines blew fuses and 
damaged electrical devices in Hawaii. 
The potential as a weapon to disable 
electronics in weapons of war from 
great distances was more apparent. 

The Pentagon commissioned the 
Advanced Research Project Agency 
(ARPA), which organised UCLA and 

This article was written because discovery of the Higgs boson seems so remote 
from the community. The 50th anniversary of Starfish gave an opportunity to 
link technological and science to everyday community life with this note about 
how the internet was born while the Baby Boom generation was giving way to 
Generation X. This is a snapshot of one parcel of synergies of science, technology 
and the military. Seven years after Starfish, men walked on the Moon, with more 
glorious synergies and messages about Spaceship Earth. Two generations later, 
with five Apollo experiments dead on the Moon, I wonder how the splendid 
Square Kilometre Array, reaching towards the Big Bang, will fire community and 
youthful imaginations, visions and then dreams. But for now there is the Higgs 
boson, or something very much like one.

Air fluorescence excited by Starfish debris motion 
at altitude of 400 to 800km about one minute after 

detonation, photographed from Christmas Island in 
the Pacific about 1400km from detonation.

Source: LoS ALAmoS Scientific LAborAtory, 1976
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One result, announced in July, 
is the Higgs boson, or something 
like one. Another is the internet.

A lovely feature about an EMP 
convinces me, as do many things in physics, 
that the Lord God has a divinely wicked 
sense of humour. An EMP consists of 
three pulses with the first lasting about a 
nanosecond, which can penetrate copper 
shields and the like. This is ignored by slow, 
old-fashioned vacuum tube electronics. But 
modern semi-conductor devices, priding 
themselves for being so fast, try to react

During the 1970s, it was discovered 
that integrated solid-state circuits are 
10 million times more likely to be knocked 
out than vacuum tube systems (Science, 
Vol.213, p.1228, 11 September 1981). 
Secrecy was eased 20 years after Starfish 
and three articles in Science in 1981 provide 
fascinating stories (Science, 29 May, p.1009; 
5 June, p.1116; and 12 June, p.1248). 

Three months after Starfish, the US 
and the USSR engaged in the Cuban 
missile crisis for 13 days, the closest the 
world has come to a nuclear war. Each 
nation exploded two high-altitude nuclear 
devices during the crisis, on 20 and 26 
October, before it ended on 28 October. 
Each exploded another on 1 November. 

All but one was about 20 times more 
powerful than Hiroshima. Treaties 
of reconciliation began, but the arms 
race and the space race continued. 

It may be thought-provoking that on 
20 June the first Starfish attempt failed, 
the erratic rocket was blown up by range 
safety at 30,000 feet and fragments landed 
on tiny Johnston Island, just one kilometre 
long and 200 metres wide.  
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unmanned aircraft 
to the resQu 
unmanned aircraft could provide vital intelligence to help Australian authorities 
fight natural disasters, such as the 2011 Queensland floods, thanks to a $7 million 
project underway in brisbane.

Project resQu brings together the nation’s top aerospace experts from 
Queensland university of technology (Qut), boeing research & technology-
Australia, boeing subsidiary insitu Pacific and cSiro.

Associate Professor Duncan campbell, Director of the Australian research 
centre for Aerospace Automation (ArcAA) at Qut, said the project was a world-
leading one that would fast-track research to help unmanned aircraft become 
airborne for routine operations sooner.

ArcAA will contribute to the civil Aviation Safety Authority’s review of the 
regulations governing operation of unmanned aerial vehicles (uAVs).

Project resQu will enable the fast-tracking of research to fit unmanned aircraft 
with smart technologies to enable them to both sense and avoid other aircraft 
and to land safely in emergencies. these are currently the two key technical 
impediments to the greater use of unmanned aircraft in civilian airspace.

“As a result of our research, unmanned aerial vehicles (uAVs) fitted with 
cameras will be able to help pinpoint communities and people in need of rescue 
during natural disasters and to regularly monitor the health of the environment 
such as finding invasive weeds in rainforests.

“this potentially life-saving technology will not only help provide accurate 
information during disasters but also enable air rescue crews to better target their 
response.”

He said had uAVs been able to fly in civil airspace during last year’s 
Queensland floods, they could have played a critical role in assisting in the disaster 
response.

“because they can fly for extended periods of time in conditions considered 
too dangerous for manned aircraft, they are ideally suited to search and rescue 
activities as well as flood mapping, conducting damage assessments and 
delivering aid to remote communities,” he said.

A UAV in its 
ArCAA van.
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