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“I don’t want war, so I hope we can be scary enough no 
one will start one against us.  And if we do have a war, I 
think we should win it”





Materials science gets us the 
knowledge of lithium (cells) 
and lightweight fiber optics

Engineering gets us batteries 
that can fly drones long 
enough and really thin fibers

The complete drone is 
technology

And warfare happens with 
technology (& will)



Castle Bravo, March 1st 1954, 5 15 megatons 



By Anynobody - Own work, CC 
BY-SA 3.0, 
https://commons.wikimedia.org/w/in
dex.php?curid=18153337 

“The most explosive physics 
experiment ever”

https://commons.wikimedia.org/w/index.php?curid=18153337
https://commons.wikimedia.org/w/index.php?curid=18153337


By David A. Young - Public Domain, 
https://commons.wikimedia.org/w/ind
ex.php?curid=18517798 

https://commons.wikimedia.org/w/index.php?curid=18517798
https://commons.wikimedia.org/w/index.php?curid=18517798


Universities -> Los Alamos National Labs -> Pantex



“Kurt Debus was a member of the Schutzstaffel 
(SS) during World War II, where he served as a 
V-weapons flight test director. Following the war, he 
was brought to the United States via Operation 
Paperclip”

(vice) president



Robert Goddard, 
Princeton

“Waffenamt was 
the German Army 
Weapons Agency. 
It was the centre 
for research and 
development of the 
Third Reich for 
weapons, 
ammunition and 
equipment”

“Operation Paperclip”



“Once the rockets 
are up

Who cares where 
they come down?

That’s not my 
department

Says Wernher von 
Braun”

Tom Lehrer





Oxford, 1939

London Hospital, 1928 - 1929

1943

“During the Second World War penicillin became an 
important part of the Allied war effort, saving thousands 
of lives”



Marian Rejewski, Polish mathematician, 
Poznań University and Polish General 
Staff's Cipher Bureau



<- 1991 book, including vital “Doctrine”

Alan Turing: Cambridge -> Princeton -> Cambridge
“From September 1938, Turing worked part-time with the GC & 
CS, the British codebreaking organisation.”



1995
“The book the National 
Security Agency wanted never 
to be published”





The experimental "electrical listening device" operated at 70 cm (430 MHz) and 
used pulsed transmission at an RPF of 10 kHz. A transmit-receive blocking 
circuit was developed to allow a common antenna. The received signal was 
displayed on a CR tube with a circular time base. This set was demonstrated to 
the Army in April 1938 and detected an aircraft at a range of 18 km (11 mi). An 
Army general was not convinced about the operational use, however, 
because it could not withstand the harsh environment of Army combat 
conditions.

Nevertheless, funding was provided for final production of the "M39", and Max 
Staal was added to the team. To maintain secrecy, the production was 
assigned to different organizations: The transmitter was built at the Delft 
Technical College and the receiver at the University of Leiden. The mechanical 
construction was built by van Heijst in The Hague. Ten sets would be 
assembled under the personal supervision of J.J.A. Schagen van Leeuwen, 
head of the firm Hazemeijer Fabriek van Signaalapparaten.The Dutch electric 
listening device “Artist 

impression”Philips -> Delft + Leiden

https://en.wikipedia.org/wiki/Delft_University_of_Technology
https://en.wikipedia.org/wiki/Delft_University_of_Technology
https://en.wikipedia.org/wiki/University_of_Leiden
https://www.museumwaalsdorp.nl/en/museum-waalsdorp-2/airacous/air-acoustics-electric-listening-device/
https://www.museumwaalsdorp.nl/en/museum-waalsdorp-2/airacous/air-acoustics-electric-listening-device/


Пётр Я́ковлевич 
Уфи́мцев,
Various Soviet 
academic institutes

Lockheed



10cm/pixel



“In discussing the reasons for switching Hubble from a 3-meter main mirror to a 2.4-meter (94 in) design, states: 
"In addition, changing to a 2.4-meter mirror would lessen fabrication costs by using manufacturing technologies 
developed for military spy satellites".

“Thank you, Military 
Industrial Complex!”

In January 2011, NRO donated to 
NASA two space Optical Telescope 
Assemblies with 2.4 meters (94 in) 
diameter primary mirrors, similar in 
size to the Hubble Space 
Telescope, yet with steerable 
secondary mirrors and shorter focal 
length (resulting in a wider field of 
view).



Photograph by Dan Weiner; copyright John Broderick







Universiteiten

Fysisch 
Dynamisch 

Onderzoekslab 
Stork (FDO)

Urenco

Pakistan, 
Noord-Korea, 

Libië
 … 





56 bits???

2024 edition



“Us, with the special technology”

We did care



Wars are won using science,engineering, and 
technology

We can’t neglect this stuff!



“The undesirable transfer of 
knowledge, i.e. the transfer of 
knowledge and technologies 
that may pose a threat to 
national security.”



Stg Zeer Geheim



● No phones!

● No social media!

● No foreigners!
○ Or perhaps with great trouble

● No daylight!

● No visitors!

● Difficult & rare buildings

● No telling people what you do!

● No job prospects!



According to the state property 
service, Schoof and his ministerial 
team are willing to leave, but can’t 
because of computer security 
issues. In particular, the special 
system “used to store state 
secrets” is not yet working, 
broadcaster NOS said.





1) Universities are DESIGNED and PUSHED to publish and promote their 
inventions

2) Academic institutions have very weak control over their researchers
a) Often don’t even know precisely who those are!

3) Academics barely have a distinction between their work and private lives

4) There is NO infrastructure for keeping secrets within academia. Also, 
researchers typically use their own stuff (gmail. Dropbox, slack, onedrive..)

5) There is no classified data organization, no personnel support

6) There is NO MONEY for anything like that

7) Academics are uniquely vulnerable on 3 of the dimensions of 
espionage: “MICE”





Our real defense improvements did not come 
from universities directly.

Which is good since they aren’t set up for that 
anyhow.



From Termination Shock, Neal Stephenson



AI Drones?

Power efficiency?

Better batteries? 

Thinner fibers?

Better positioning?



The European machines 
that make the most 
energy efficient chips



The anti-ship 
ballistic missile



“The idea that submarines 
loitering in the depths are 
undetectable is fundamental to 
modern nuclear deterrence. 
America, Britain, China, France, 
India, Israel and Russia act on the 
basis that though a nuclear-armed 
adversary could conceivably 
destroy their land-based forces in a 
first strike, it could not wipe out 
their submarines”

“Thanks to something called the 
Debye effect, it might be possible 
to hunt submarines using the 
magnetic signatures of their 
wakes.”

“Work done in Russia, whose navy 
has long been interested in 
alternatives to sonar, suggests the 
Debye effect can be turned into 
something quite potent.”

“a new generation of high-tech 
magnetic sensors based on 
machines called 
SQUIDs—superconducting 
quantum interference 
devices—should be more sensitive 
than existing ones”



Who is going to do the work? 
Not suitable for current universities

Too big for startups

“Big defence” is too slow & expensive
(and they are not alone)



“In 2020, the United States 
government banned students 
from the Seven Sons schools to 
study in graduate programs in 
the United States”



“Should be big enough to set something up…”



“The plan seeks to mobilize up to 
€800 billion to strengthen Europe's 
defense infrastructure in response 
to geopolitical threats”

Maybe do some research too!



Dozens of millions of euros (thanks)



I miss places like Philips NatLab, Fysisch Dynamisch 
Onderzoekslaboratorium….



Summarizing:

● Without scientific and engineering advances we get no new technology

● Without new technology we become vulnerable, and we definitely can’t win 
wars
○ Despite what some people say, this is bad

● Much defense technology has led to practical and even scientific progress

● Universities do not have secret knowledge to protect, and they can’t 
protect them (and perhaps should not)

● We currently do not have great paths for “defence innovation”

● There is money on the table

● I miss research labs..



● Making of the Atomic Bomb 
● Ballistic Missile Defense 
● Skunk Works 
● The Cardinal of the Kremlin (FICTION!)
● Seizing the Enigma 
● Splijtstof 
● The Idea Factory: Bell Labs and the Great Age of American Innovation 
● Termination Shock

https://en.wikipedia.org/wiki/The_Making_of_the_Atomic_Bomb
https://www.brookings.edu/books/ballistic-missile-defense/
https://static.dma.mil/usaf/csafreadinglist2017/zskunk.html
https://en.wikipedia.org/wiki/The_Cardinal_of_the_Kremlin
https://www.amazon.com/Seizing-Enigma-German-U-Boats-1939-1943/dp/0395427398
https://www.bol.com/nl/nl/f/splijtstof/9300000032588354/
https://www.bol.com/nl/nl/f/the-idea-factory/37493882/
https://en.wikipedia.org/wiki/Termination_Shock_(novel)
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