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THE USEFULNESS OF USELESS
KNOWLEDGE

BY ABRAHAM FLEXNER

S IT not a curious fact that in a world
rstccpcd in irrational hatreds which
threaten civilization itself, men and
women—old and young—detach thems
sclves wholly or partly from the angry
current of daily life to devote themselves
to the cultivation of beauty, to the extens
sion of knowledge, to the cure of disease,
to the amelioration of suffering, just as
though fanatics were not simultaneously

Abraham Flexner engaged in spreading pain, ugliness, and
5 suffering? The world has always been ¢
(1866-1959) g y
] _ , sorry and confused sort of plaH.
Founding D/rECtOI';‘/AS poets and artists and scientists have

nored the factors that would. if attens
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SEEKING ETERNAL TRUTHS IN A WORLD OF

The Institute for Advanced
Study at Princeton, founded
a decade ago, frees scholars
to pursue their pioneering.

8y ELEANOR KITTREDGE
“ MY life here has been one of Stir-
ring adventure, and I have just
time for one more adventure
in the same cause.” With
these words Frank Aydelotte bade fare-
well in 1939 to students of Swarthmore
College, where he had been president for
nearly twenty years, and embarked upon
his new role as director of the Institute
for Advanced Study at Princeton.
Recently in his library in the old house
in which he lives outside Princeton Dr.
Aydelotte said to the writer with a smile,
“We are really doing the same thing here,
you and T—trying to find out what the
Institute is and what it may become.”

The first time you see Frank Aydelotte
or hear him speak vou receive an impres-
sion of extraordinary moral integrity,
When you hear that it was a week after
he left Swarthmore that he became a
member of the Society of Friends, the
story becomes one of those anecdotes
which light up and cxpiain a good deal
of the quality of mind and character of
v man. He had waited until he had broken
his official connection with the old college
of the Quakers before publicly joining
their ranks

Frank Avdelotte {2 austere and friendly

Where “class’ and “faculty”

are all students—An informal Institute reseorch group led by Professor Einstern.




Albert Einstein

014 Grove Rd.

Hassau Point
Peconic, Long Island

August 2nd, 1939

« Roosevelt,

sident of the United States,
ite House

hington, D.C.

Some recent work by E.Fermi and L. Szilard, which has been com-
municated to me in manuscript, leads me to expect that the element uran-

ium may be turned into a new and important source of energy in the im-

mediate future. Certain espects of the situation which has arisen seem

to call for watchfulness and, if necessary, quick action en the part
of the Administration. I believe therefore that it is my duty to dbring
to your attention the followinz facts and recommendationss

In the course of the last four months it has been made probable -
through the work of Joliot in 7France as well ae Permi and Szilard in
America - that it may become possible to set up a nuclear chain reaction
in a large mass of uranium,by which vast amounts of power and large quant-
ities of new radium-like elemente would be generated. How 1t appears

almost oertain that this could be achieved in the immediate future.

Einstein, Leo Szilard
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Kurt Godel
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Success rate

THE LONG TAIL
High risk, high rewards

curiosity-driven, transformative
discoveries and theories

Intellectual depth EE—



WHAT IS TECHNOLOGY?




“One day, Sir, you may tax it.”

Michael Faraday's alleged reply to
William Gladstone, then British
Chancellor of the Exchequer, when asked
of the practical value of electricity (1850).



8 New York Times, September 4, 18875 i
MISCELLANEOUS CITY NEWS

EDISON'S ELECTRIC LIGHT.
\¢rER TIMES” BUILDING ILLUMINATED BY
ELECTRICITY.

Edison’s central station, at No. 257 Pearl-
gtreet, was yesterday one of the busiest places
‘down town. and Mr. Edison was by far the busiest
yman in the station. The giant dynamos were start-
‘ed up at 3 o'clock in the afternoon, and, according

. Edison, they will go on forever u='~3, gk _ y
:(t)opn;:d ’Lys‘;‘,‘, earthquake. One-third of The whole lamp looks so much like & gas-burner

lower district was lighted up, the ter surmounted by a shade that nine prople out of ten
being within the boundaries of Nassaw twould not have known the rooms were lighted by
pearl streets and Spruce and Wall st electricity, except that the light was more brilliant
During the past few weeks the E than gas and a hundred times steadier. To turn
ﬁ'iii.f'&eﬂ’.l’f“ {55, hstallstocn iﬂ“&’;";ﬁ;“é on the light nothing is required but to turn the
)ts customers by the insertion of meters and lg llll.lu.leCl'e\\ 110 mat(‘hqs a}.e n?eded. no patent
nna in procuring inspection of such prélll BPDliances. As foon as it is dark enouch to need
the Fire Underwriters. As the Board of § Brtificial light, vou turn the thumbscrew and the
writers has but one expert, Mr. Osborne, the.  lizht is there, with no nauseous smell, no flicker
ress has been necessarily slow, but such pa  gnd no glare.

as has been inspected was supplied last night, Mr. ’ : e -
TAlann anid that tha worl: will he nniched as ranidlv ey

Eleotric-Lamp.

No. 223,898 Patented Jan, 27, 1880.
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DOUBLING OF LIFE EXPECTANCY IN LAST 150 YEARS

Life expectancy, 1543 to 2015
Japan
80 years South Korea

United Kingdom

70 World
years India

Ethiopia
South Africa

60 years

50 years

40 years

30 years

1543 1600 1700 1800 1900 2015
Source: Riley (2005), Clio Infra (2015), and UN Population Division (2019) OurWorldIinData.org/life-expectancy « CC BY

Note: Shown is period life expectancy at birth, the average number of years a newborn would live if the pattern of mortality in the given year
were to stay the same throughout its life.



CORONAVIRUS VACCINES

Special delivery

Two apparently successful coronavirus vaccines use fat
bubbles called lipid nanoparticles to deliver messenger
RNA (mRNA) to cells. Once there, the mRNA directs
cells to produce the virus' spike protein, provoking
animmune response to that foreign protein.

A A S </>

\Presented to stimulate

§‘J Lipid nanoparticle

immune response mRNA containing mRNA

_ A ¢

SARS-CoV-2 spike protein Ribosome



SUPERCONDUCTIVITY

Heike Kamerlingh Onnes, 1911
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68% dark energy
27% dark matter

5% known matter
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WEIGHT OF THE UNIVERSE: 95% UNKNOWN



FROM BUILDING BLOCKS TO DESIGN
From the 20th century to the 21st century




What we know we don’t know

What we know



What we can make
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Genetlc edltlng Quantum technology Al, neural nets
o designer mater/als deep learning
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At last — a computer program that
can beat a champion Go player PAGE484

CONSERVATION AESEARCH ETHICS. POPULAR SCIENCE O NATUREASIA.COM
SONGBIRDS SAFEGUARD WHEN GENES

A LA (,AR rl: TRANSPARI:NLY (;Ol ‘SELFISH”
Tiegal harvest of millions dawkinss calling
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PAGE 462




«

\GCCAG"Cvre

EZ:. GENETIC ENGINEERING

ACCH ACCIICGA 1G ¢,

f1ara 1Al GE22 GG Carg, iy -
gon - 1apeh SO
W AACCEACAT. vago AV By
W/ ccTCACE L ccee, TSR R
.“cglc ;C(ACK.\,',AK‘ ATCCan;, Oy
pleseh T | COMET CiaTiy,
W

-

e ‘m‘: ‘A‘A‘-’."\
¢ (_cf,""'t"“ncc‘\\- QA,A‘*L- .
€ oI ATTIGL  pp i,

.:.H—)(_nlelcvc’.,“' °
GAGGG T Arg ,
'C"-CG'CQC‘, \7

a0

r

-~

Personaliz

™

ed-medicine

» Wl




»*NANO & QUANTUM!

ol
= " ohjluence of lif

o® o9
ong + ® ®
..’.. . . .
o . 1 ®
Q‘.‘-‘.’ ... 1 . ? .
.."‘..-' *® e ‘. e - . @
- f".. .. o —®
- w3V o ® T . .‘.' . . .
..;..’.. ..:._ “o.0 ®- { 4 .. 0.. d . *
“oe » Al P ® [ »
:o..O...-.. ...?‘. . w8 .o r— ® »
.« o oo .....'...........- - .. *- o ® o
e oo e . v " o o Y
“3t ee Q'.f ;n .8 20 00 | - .
R S Y . .o g
R A ey e L 9 Vg ) W s
e g S
B B Vo g
9




Moravec’s Paradox
in computing
“The easy problems are hard,

3 ﬂ"j‘“’\“’*ﬂ
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'.."'__._. ’ the hard problems are easy.”




NEWS - 30 NOVEMBER 2020

‘It will change everything’: DeepMind’s Al DEEP LEARNING IN

makes gigantic leap in solving protein
structures SCIENCE

Google’s deep-learning program for determining the 3D shapes of proteins

stands to transform biology, say scientists.

Ewen Callaway

RELATED ARTICLES

Alprotein-folding algorithms
solve structures faster than
ever

Therevolution willnot be
crystallized: anew method
sweeps through structural
biology

The computational protein
designers

Revolutionary microscop



FINDING MATHEMATICAL STRUCTURES IN COMPLEXITY




INSTITUTE FOR
ADVANCED STUDY

DEEP
' LEARNING: §
) Alchemy-or el

SCieNnCe” nkes A%
LeCun vs Rahimi: Has Machine

Learning Become Alchemy?

W'
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IS Al THE NEW
ALCHEMY?

%

S
" i |

Prominent Al researchers call the entire field "alchemy’

CORY DOCTOROW / 6:12 AM FRI MAY 4, 2018
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“THE USELESSNESS OF USEFUL KNOWLEDGE"

From applications to experiments to theory

Laws of
Thermodynamics

Controlled

Steam engines ,
experiments



Dreams of the nt alchemists come true in the chain-reacting pile at Oak Ridge, Tenn.

[.5. Achemists Make Gold

Applying atomic magie to aid medicine
and research, radiochemists duplicate

nature’s elements and create new ones.

By Alden P. Armagnac

Drawings by Ray Pioch

Strange to say, this extraordinary way of act-
ing actually enhances the gold’s value. What
makes it so desirable is the fact that it is
radioactive. Hence the ray-emitting “radio-
gold” offers medical men a priceless tool
for treating such maladies as leukemia, lym-
phoma and Hodgkin’s disease. At one insti-
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“Curiosity, which may or may not
eventuate in something useful, is
probably the outstanding
characteristic of modern thinking.
It is not new. It goes back to
Galileo, Bacon, and to Sir Isaac
Newton, and it must be absolutely

unhampered.”

Abraham Flexner




“All the business of war, and indeed all the business of life, is to endeavour
to ind out what you don't know by what you do; | at«s what | called
JJr’SSIfU what was at thelotherside ofithehill:” e

ur’We'TLeﬂ ?m Iron Duke” of Wellington
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Curiosity
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Stereochemistry



THE POWER OF IMAGINATION IN SCIENCE

A Dr. H. van 't Hoff of the Veterinary School at
Utrecht has no liking, apparently, for exact chemical
investigation. He has considered it more
comfortable to mount Pegasus (apparently
borrowed from the Veterinary School) and to
proclaim in his ‘La chimie dans 'espace’ how the

atoms appear to him to be arranged in space, when
he is on the chemical Mt. Parnassus which he has
reached by bold flight.

Ampere, Bailly, Bonnet, Boyle, Crookes, Davy, Descartes, Flamsteed,
Leibnitz, Newton, Priestley, Ramond, Schopenhauer, Wallace.




4 portant than knowled eSFor knowledge is limited to
d understand, whilesis ion embraces the entire
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