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Quantum Encryption 
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Students 
registered 

Jobs on 
offer 

1963 449 514 
1968 989 253 
1970 1010 63 
1971 1053 53 

AIP Job 
Placement 
Registries 

The Cold War Bubble Bursts 

Top right © source 
unknown. Bottom left © 
Kent State University 
Libraries. All rights 
reserved. This content is 
excluded from our 
Creative Commons 
license. For more 
information, see https:// 
ocw.mit.edu/help/faq-
fair-use/ 
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The “Fundamental Fysiks Group” 

Founded in Berkeley, 
1975. Core members had 
been Ph.D. students 
during the post-Sputnik 
boom, who graduated just 
as the physics job-market 
crashed. 

Lawrence Berkeley Laboratory 

They were trained in the era of “shut up 
and calculate,” but were still curious about 
the foundations of quantum mechanics. 

Images © sources unknown. All rights reserved. This content is excluded from our Creative 
Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/ 

“It would be easier to learn about all this material if we got 
together for informal discussions and lectures.” Elizabeth Rauscher 
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“Spooky Actions at a Distance” 

S1 2 1 2 
A B 

Entanglement: 

The whole is 

more than the 

sum of its parts. 

John S. Bell 

“Bell’s Theorem,” 1964 

The outcomes of 
measurements on A and B 

are more strongly 
correlated than if each 
particle had its own, 
individual properties. 

© CERN. All rights reserved. This content is excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use/ 6
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“Renowned” 

Today Bell’s theorem is among the top 
0.01% most-cited articles in all of physics. 
But it took a long time to get there… 

During the early 
period, 72% of all US-
based articles on Bell’s 
theorem came from 
members of the FFG. 
(The proportion rises to 
86% if one includes 
acknowledgements.) 
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First Experimental Test 

© Steve Gerber/Berkeley Lab. All rights 
reserved. This content is excluded from 
our Creative Commons license. For more 
information, see 
https://ocw.mit.edu/help/faq-fair-use/ 

John Clauser in his Berkeley lab, 1970s 
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From y to Psi 
ESP

•Telepathy
• Precognition• Remote Viewing• Psychokinesis 

Use QM — especially Bell’s 
theorem and nonlocality — to 
explain parapsychology (“psi”) 
phenomena 

Uri Geller 
© source unknown. All rights 

Harold Puthoff, Russell Targ: 
papers in Nature, Proc. IEEE 

reserved. This content is 
excluded from our Creative 
Commons license. For more 
information, see https:// 
ocw.mit.edu/help/faq-fair-use/ 

“The ambiguity in the inter-
pretation of QM leaves ample 
room for the possibility of 
psychokinetic and telepathic 
effects.” 

“My personal professional 

judgment as a Ph.D. physicist is 
that [Uri] Geller demonstrated 
genuine psycho-energetic 

ability.” 

Jack Sarfatti, 1974-75 
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Counterculture Darlings 

Jack Sarfatti, Saul-Paul Sirag, 
Nick Herbert, Fred Alan Wolf, 
1975 

Above © Fred Alan Wolf. TIME © TIME. OUI © OUI. All 
rights reserved. This content is excluded from our Creative 
Commons license. For more information, see 
https://ocw.mit.edu/help/faq-fair-use/ 

Sarfatti and co. were “going 
into trances, working at 
telepathy, and dipping into 
their subconscious in 
experiments toward psychic 
mobility.” City Magazine [SF], 1975 

Similar descriptions 
appeared in magazines 
and newspapers 
throughout California; 
as far away as the New 
Hampshire Sunday 
News; and in Time and 
Newsweek. 
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New Patrons: CIA and the “Psi Gap” 

CIA + DIA funding for 
“ESPionage” 

1972: $50k [$250k] 

1973: $150k [$700k] 

1979: $1m/yr [$3m/yr] 

1984-89: $10m [$20m] 

1991: $1m/yr [$1.5m/yr] 
Program canceled in 1995 [?] 

DIA report, July 1972 
Image is in the public domain. 
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New Patrons: New Age Gurus 
Most important new patron: “Werner Erhard” (aka Jack 

Rosenberg), founder of “Erhard Seminars Training” (est). 

Articles of Incorporation © source 
unknown. EST © Harper Collins. 60 
Minutes © Breakthru Pub. Outrageous 
Betrayal © St. Martins Press. 
Werner Erhard © Clarkson Potter 
All rights reserved. This content is 
excluded from our Creative Commons 
license. For more information, see 
https://ocw.mit.edu/help/faq-fair-use/ 
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New Patrons 
Overlapping patrons: est 

Foundation Physics conferences, 
1977-85. 

Left © John Schwarz. Right © Harvard. All rights reserved. This 
content is excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use/ 
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Big Thoughts in Big Sur 
Physics

Month at theEsalen InstituteJan 1976 

“Perhaps a new kind of inspired 
physicist, experienced in the yogic 
modes of perception, must 
emerge to comprehend the further 
reaches of matter, space, and 
time.” Esalen catalog 

Esalen Institute, Big Sur, CA 

Left © source unknown. Above © Angela Smith. All rights reserved. This 
content is excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use/ 

The Bell’s 

Theorem Study 

Group, 1976-88, 

became the 

longest running 

workshop in 

Esalen’s history 

H. P. Stapp (LBL) lecturing in the 
“Big House” at Esalen 15
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Spreading the Word 
The editor of the Physical Review 

had banned articles on the 
interpretation of QM, even 
drawing up a special sheet of 
instructions for referees. 

Images © American Physical Society. All rights reserved. This 
content is excluded from our Creative Commons license. For 
more information, see https://ocw.mit.edu/help/faq-fair-use/ 

So the new material got 
shunted into unusual forums, 
such as the mimeographed 
“underground newsletter,” 
Epistemological Letters. 
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The “Unicorn” Preprint Service 

Ira Einhorn with Abbie Hoffman, 
late 1960s 

Einhorn at first Earth Day rally, University Libraries. All rights reserved. This content is excluded from our 
Creative Commons license. For more information, see 

Top left and right © source unknown. © Michael J. Maicher / Temple 

1970 
https://ocw.mit.edu/help/faq-fair-use/ 
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 with Abbie Hoffman, 

   

 

   

The “Unicorn” Preprint Service 

Ira Einhorn 
late 1960s 

Investigators remove the remains of Holly 
Maddux from Einhorn’s apartment 

Image is in the public domain. Top left, center, right © source unknown. All rights reserved. This content 
is excluded from our Creative Commons license. For more information,Einhorn mugshots, 1979 
see 
https://ocw.mit.edu/help/faq-fair-use/ 
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Capra in the Classroom 

Physics Today: not only did Capra’s book get the 
physics right; it couched physics in “the immediate, 
feeling-oriented vision of the mystic so attractive to 

many of our best students.” 

American Journal of Physics: “It should 
be emphasized that most of these students 
would not have taken an offering in the 
Physics Department if it were not this 
one.” 
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Superluminal Telegraphy 

© source unknown. All rights reserved. This 
content is excluded from our Creative 
Commons license. For more information, see 
https://ocw.mit.edu/help/faq-fair-use/ 

“[The device could] give instant communication between 
an intelligence agent and his headquarters. In this case, we 
would use ... correlated psycho-active molecules such as 
LSD, affecting the neurotransmitter chemistry.” 
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Eberhard’s Response 

1 2 S 
A B 

1 2 

GGRGRRGGR… GRRGGRGRR… 

If one only has access to the output at one side, then one finds a 
random pattern of G and R. There is no way to know that each 
output is correlated with the outputs at the distant detector until 
one shares information about the distant detector settings and 
measurement outcomes by some means — at or below the speed 
of light.* 

* See optional Lecture Notes on “Bell’s inequality and quantum entanglement” 22



 

    
    

      
        

     

Eberhard’s Response 

1 2 S 
A B 

1 2 

GGRGRRGGR… GRRGGRGRR… 

Eberhard’s conclusion: the proof depended 
on several assumptions, which might fail. 
“Consequently any attempt to discourage the 
work that is being performed [by the FFG] 
would be either futile or counterproductive.” 
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station 1 

station 2 

source 

© Plenum Publishing / Springer Nature. All rights reserved. This content is 
excluded from our Creative Commons license. For more information, see 
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FLASH* 

If measure A in the (R, L) basis and 
find L, then B should find: 

station 1 station 2 

R: 50 
L: 0 

H: 25 
V: 25 

Circular polarization 
states (R, L) and plane 
polarization states (H,V) 

Prepare 
entangled states 
at the source 

Measure photon A in either the (H, V) or the 
(R, L) basis. Next photon B enters a laser gain 
tube, which emits many copies of photon B. 
Send half of those copies to station 1, which 
measures in the (R, L) basis, and half the copies 
to station 2, which measures in the (H, V) basis. 

If measure A in the (H, V) basis and 
find H, then B should find: 

H: 0 
V: 50 

station 1 station 2 

R: 25 
L: 25 
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FLASH* 

*First Laser-Amplified Superluminal Hookup 

If measure A in the (R, L) basis and 
find L, then B should find: 

station 1 station 2 

H: 25 
V: 25 

R: 50 
L: 0 

station 1 

station 2 

source 

© Plenum Publishing / Springer Nature. All rights reserved. This content is 
excluded from our Creative Commons license. For more information, see 
https://ocw.mit.edu/help/faq-fair-use/ 

NSF image is in the public domain. 
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From No Cloning… 

via Einhorn network 

From linearity: 
|R⟩ = [|H⟩ + i|V⟩], so the amplifier yields 
|R⟩ → [|HHH…⟩ + i|VVV…⟩], rather than 

[|H⟩ + i|V⟩]N . 
Measurement would yield all H or all V (each 
with 50% probability), not 50 copies of each. 

Wojciech Zurek’s notebook 

Above letter © Istituto di Fisca Teorica. Zurek's 
notebook © source unknown. All rights reserved. 
This content is excluded from our Creative 
Commons license. For more information, see 
https://ocw.mit.edu/help/faq-fair-use/ 
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  …To Quantum Encryption 

Quantum Computation .. © Cambridge University 
Press. Introduction to Quantum... © Oxford University 
Press All rights reserved. This content is excluded from 
our Creative Commons license. For more information, 
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Productive Mistakes 

“There was a time, well over a century ago, when 
clever schemes to construct perpetual motion 
machines were all the rage. The effort spent on 
them was not all wasted; they did help teach us two 
important principles of thermodynamics. […] The 
same infernal ingenuity that once went into 
perpetual motion machines is now suggesting 
means for communicating faster than light. […] 
Some of these are interesting schemes; they too 
might just be capable of teaching us something.” 

“Nick Herbert’s erroneous 
paper was a spark that 

generated immense progress.” 
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Groovy Entanglements 

First experimental tests 

Compatibility of Bell’s 
theorem and relativity 

Quantum limits to amplifiers 

Quasi-Textbooks 

This work — with all its excesses — 
helped to bring foundational topics 
back into US physics classrooms. 

© Fred Alan Wolf. All rights reserved. 
This content is excluded from our 
Creative Commons license. For more 
information, see 
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Early lesson plans 
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