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Different Views of the News…

• First indications of significant developments
• Last we ever hear of fruitless innovations

(but can we tell the difference?)
• Occasional reviews of why the second didn’t happen
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Three examples

• The End of Passwords (MIT Technology Review, Mar/Apr 2022)

• Breakthrough in Nuclear Fusion (yet again) (MIT Technology 
Review, Mar/Apr 2022; IEEE Spectrum, Jan 2022; IEEE 
Spectrum, Mar 2022)

• ‘Gigantism’ – Why do we design and make things which are 
clearly too big?  (IEEE Spectrum,  Jan 2022)
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The end of passwords

What’s the problem with passwords?
• From a technical perspective, people use bad ones (eg

123456) – they can be stolen, guessed or ‘brute forced’
• From a user’s perspective, difficulties not recognised by 

system developers
• What alternatives have been proposed? – Facial recognition; 

fingerprints; CAPTCHA; pattern recognition; independent 
authentication etc
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Passwords – What’s likely to happen?

• Increased use of biometric markers (fingerprints, iris 
patterns, facial recognition etc)

• Increased use of independent authentication (eg one-time 
code sent to mobile phone)

• Banks have largely changed already
• Microsoft began the process last year
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Nuclear fusion

• ‘Will happen in the next five years’ for the last five decades
• It’s how the Sun produces its energy
• Requires immensely high temperature (11 million °C)
• The Sun has the advantage of size (diameter: 1.4 million km)
• Most common approach: confine plasma using magnetic 

field – a ‘tokamak’
• High magnetic flux requires superconducting materials – and 

temperatures close to absolute zero
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Nuclear fusion – ‘SPARC’ - MIT

• ‘Smallest, Private-funded, Affordable, Robust, Compact’
• Ceramics which are superconducting at much higher 

temperatures – and which produce much higher magnetic 
flux

• Still require low temperature (-170ºC)
• Have achieved 20 tesla
• Calculations show that the reactor will produce 11 times more 

energy than it consumes
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Nuclear fusion – ’Lattice Confinement’

• Lattice Confinement – NASA
• In spacecraft, power sources need to be compact, light and 

simple
• Deuterons* can be held at high density in a metal lattice of 

erbium – far higher than in a magnetic-confinement device –
at room temperature

*Deuteron – a proton and a neutron as a stable particle
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Nuclear fusion – What’s likely to happen?

• Reason for current interest: Two alternative ways forward
• Perhaps this time one (or both!) will be successful…
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‘Gigantism’

• Ancient examples – ships…
• Tessarakontores

• Third Century BCE, Greece
• 4,500 oarsmen
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Tessarakontores



‘Gigantism’

• Modern examples –Ships
• 250,000 tonne ships…  500,000 tonne ships…
• Won’t go through the Suez or Panama canals

• ‘Seawise Giant’ – largest ship ever at 657,019 tonnes and a 
draft of 24.6m – couldn’t navigate the English Channel
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‘Gigantism’

• Modern examples – Aircraft
• Airbus A380 – production ended after 16 years (cf Boeing 

747 – production ending in 2022 after 53 years)
• Antonov An 225 Mriya
• Hughes H-4 ‘Hercules’ – the ‘Spruce Goose’
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Large Aircraft

Boeing 737 – MAX7 Wingspan: 35.9 metres 
Airbus A380-800 Wingspan: 64.0 metres 
Antonov An225 Mriya Wingspan: 88.4 metres
Hughes H-4 Hercules Wingspan: 97.8 metres

(“Spruce Goose”) 
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Antonov An 225 Airbus A380-800

Boeing 737 – MAX7

Hughes H-4 Hercules
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