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Fame Shame

Science Is As Flawed As Scientists Who Do It
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Normal science is what most
scientists mostly do most of the time

Research firmly based on past scientific
achievements/theories that a particular scientific
community acknowledges as supplying the
foundation for further research.



Normal science is what most
scientists mostly do most of the time

Normal Science: Research firmly based on past
scientific achievements/theories that a particular
scientific community acknowledges as supplying the
foundation for further research.

Normal science is not intended to produce
breakthroughs. Indeed, new phenomena which
are outside of the box of the accepted theories

(paradigm) are often “not seen” at all.
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Normal science consists of a problem and
possible solutions

An important role of accepted theory is to guarantee a solution to the problem.
The (plausible) range of anticipated solutions allowed by the theory is small
compared to the (possible) range that imagination can conceive. The plausible

range provides “selection rules” for plausible results.

A project whose results do not fall in the small range of possibilities that the
thoery allows may be considered as a failure of the skill of the researcher and
not as a reflection of nature or the theory.



How science functions?

Thomas Kuhn, 1923-1996
The Structure of Scientific Revolution

The scientific process
according to Kuhn involves
Paradigms (postulates,
theories).

An accepted paradigm is
what defines a scientific
community or discipline.



How science progresses and
changes direction?

A scientific revolution occurs when extraordinary
claims cause a change in the way scientists think
and act.

The Nobel Prize 1s awarded to scientists whose
research and ideas change the way other scientists
think and act.
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Students are generally unaware
of the intellectual battles that
precede the current paradigms!
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Flow diagram for revolutionary science: Extraordinary claims that become accepted
and are integrated into “normal science.”




The beginnings of supramolecular organic chemistry: Cram, Lehn, Pedersen

The Nobel Prize in Chemistry
1987

"for their development and use of molecules with
structure-specific interactions of high selectivity"

Donald J. Cram Jean-Marie Lehn Charles J. TH,
Pedersen Crown ether complex cryptand complex host-guest complex
according to Pedersen = cryplate according to Cram
@® 1/3 of the prize @® 1/3 of the prize @® 1/3 of the prize according to Lehn
USA France USA
University of California Université Louis Pasteur Du Pont
Los Angeles, CA, USA Strasbourg, France; Wilmington, DE, USA

Collége de France
Paris, France

b. 1919 b. 1939 b. 1904
d. 2001 (in Fusan, Korea)
d. 1989



The Nobel Prize in Chemistry 2023

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Chemistry 2023 to

Moungi G. Bawendi Louis E. Brus Alexei . EKimov
Massachusetts Institute of Technology (MIT], Columbia University, New York, NY, USA Nanocrystals Technology Inc., New York,
Cambridge, MA, USA NY, USA

“for the discovery and synthesis of quantum dots”

Left to right: Moungi Bawendi, Louis Brus, and Alexei Ekimov. Credits: Justin Knight, MIT, CC BY-SA 3.0; Columbia University;
Nexdot

Louis Brus was the first scientist in the world to prove size-

dependent quantum effects in particles floating freely in a fluid.



Beginnings of Nanoscience
Gold chloride + Phosphorous = Gold nanoparticle

Faraday realized that the fluid contained
suspended gold particles that were too
small to see with the scientific apparatus
of the time but which scattered the light to
the side (Faraday-Tyndall effect).

~ e g

Faraday;Tyndéll effect



Thomas Young Michael Faraday James C. Maxwell H. R. Hertz Gustav R. Kirchhoff L. Boltzmann
1773 - 1829 1791-1867 1831-1879 1857-1894 1824 —1887 (1844-1906)

W. Wien The Lord Rayleigh Max Planck Niels Bohr Albert Einstein
(1864-1928) (1842-1919) 1858-1847 1885-1962 1879-1955



Vis
J. C. Maxwell E. Rutherford M. Planck

L. De Broglie N. Bohr W. Heisenberg P. Dirac E. Schrondinger



G. N. Lewis E. Huckel R. S. Mulliken

R. Hoffman R. B. Woodward



How does science deal with
extraordinary claims?

The reigning paradigm is the decider.

The scientific method or process is the best way yet
for distinguishing new truths (revolutionary science)
from fraud and delusion (pathological science).

But before a new paradigm is accepted as the
decider, many extraordinary claims will be
challenged!



An Extraordinary Claim: Molecules can be
represented as geometric objects in 3D space

J. H. van't Hoff

The Origin of Stereochemistry

The proposal that the atoms of a substance can be represented
as objects distributed in three-dimensional space was once
considered an extraordinary claim.




“Not long ago, I expressed the view that the lack of
general education and of thorough training in
chemistry was one of the reasons of the causes of the
deterioration of chemical research in

Germany.....Will anyone to whom my worries seem

exaggerated please read, if he can, a recent memoir

by a Herr van’t Hoff on “The Arrangement of

i Atoms in Space”, a document crammed to the hilt

H. Kolbe, with the outpouring of childish fantasy...This Dr. J.

“A Sign of the Times” H. van’t Hoff, employed by the Veterinary College

J. Prakt. Chem., 15, 474 (1877). ]
at Utrecht, has, so it seems, no taste for accurate

chemical research.”



J. H. van't Hoff (1852-1911)

First Nobel Prize in
Chemistry, 1901

"in recognition of the extraordinary services he has

rendered by the discovery of the laws of chemical
dynamics and osmotic pressure in solutions."



An Extraordinary Claim: Light energy is quantize

Planck makes the extraordinary
suggestion that light consisted of
"bits" or "quanta' of energy, rather
than being a continuum of energy.

Publication by Max Planck in 1900

Zaer Theorie des Gesetzes
der Itnergieverteilieng ine Normalspectrwm;
von M. Planclk.
(Vorgetragen in der Sitzung vom 14. Decamber 1900.)
(Vigl. oben S. 285.)

M. H.! Als ich vor mehreren Wochen die IEhre hatte, (] o
Ihre Aufinerksamkeit auf eine neue IFormel zu lenken, welche The Suggestlon Was consldered
mir geeignet schien, das Gesetz der Verleilung der strahlenden
Itnergie auf alle Gebicte des Normalspectrums nuszudriicken?),
griindete sich meine Ansicht von der Brauchbarkeit der IFormel, ° ° ° °
wie ich schon damals ausfithrte, nicht allein auf die anscheinend b d t h ll l t t
gute Uebereinstimmung der wenigen Zahlen, die ich Ihnen lZarre an nO p vSlca V rea ls lc a
damals mitteilen konnte, mitden bisherigen Messungsresultaten ), - - et
sondern hauptsiichlich auf den einfuchen Bau der Iormel und
insbesondere darauf, dass dieselbe fiir die Abhiingigkeit der th t. b t 3 : ll
Intropie eines bestrahlten monochromatisch schwingenden RRe- e lme, u ls nOW uanersa y
sonators von sciner Schwingungsenergie cinen sehr einfachen
logarithmischen Ausdruck ergiebt, welcher die Moglichkeit
einer allgemeinen Deutung jedenfalls eher zu versprechen L4 L] L]
schien, als jede andere bisher in Vorschlag gebrachte Formel, accepted by the sclentlfic communlty.
abgesehen von der Wien'schen, die aber durch die Thatsachen
nicht bestiitigt wird.

Intropie bedingt Unordnung, und diese Unordnung glaubte
ich erblicken zu miissen in der Unregelmiissigkeit, mit der
aunch im vollkommen stationiiren Strahlungsfelde die Schwin-
gungen des Resonntors iliwve Amplitude und ihre Phase wechseln,
sofern man Zeitopochen betrachtet, die gross sind gegen die
Zeit einer Schwingung, aber klein gegen diec Zeit ciner Messung.
Die constante ISnergie des stationiir schwingenden Resonators




Max Planck
Nobel Prize, Physics, 1918

“for the discovery of energy quanta”.

" An important scientific
innovation rarely makes its way
by gradually winning over and
converting its opponents: it rarely
happens that Saul becomes Paul.
What does happen is that its
opponents gradually die out and
that the growing generation is
familiarized with the idea from
the beginning."

M. Planck, The Philosophy of Physics,
1936,



An Extraordinary
Claim:

“A spoon of olive oil
can still the waves
of an angry pond.”

BEN FRANKLIN
STILLED
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“In 1757, being at sea, I observed the wakes of two of the
ships to be remarkably smooth while all the others were

ruffled by the wind, which blew fresh.

Being puzzled, I pointed it out to our captain, and asked
him the meaning of it?

"The cooks,” says he, ""have, I suppose, been just emptying
greasy water through the scuppers, which has greased the
sides of those ships a little, --- ”

Amazing as

, 'EN FRANKLIN

Inventions

ou Can Build Yourself

> Learn some
A hands-on history!

Benjamin Franklin

Philosophical Transactions
of the Royal Society of
London, 1776



Franklin did the first experiment that established the
formation of monolayer on water surface !

"...at Clapham I observed a large pond very rough with the wind. I fetched a cruet of oil and
dropped a little of it on the water. The oil, though not more than a teaspoonful, produced an
instant calm over a space of several yards square, and then spread amazingly till it filled a
quarter of the pond, perhaps half an acre, as smooth as a looking glass. ....

Benjamin Franklin, letter to William Brownrigg, November 7, 1773.

@ (b)

View of Clapham pond (a) before and (b) after a teaspoon of olive oil was allowed to spread on its surface



“In these experiments, one circumstance struck me with particular
surprise. This was the sudden, wide, and forcible spreading of a drop of
oil on the face of the water, which I do not know that any body has
hitherto considered. If a drop of oil is put on a polished marble table, or
on a looking-glass that lies horizontally, the drop remains in place,
spreading very little. But when put on water it spreads instantly many
feet around, becoming so thin as to produce the prismatic colors, for a
considerable space, and beyond them so much thinner as to be invisible,

except in its effect of smoothing the waves.”

Benjamin Franklin, letter to William Brownrigg, November 7, 1773



Franklin’s extraordinary claim and simple and elegant experiment
provides a means of understanding fundamental facts about molecules
and the forces between them. It even leads to a means of determining
molecular size and shape!

Drop hits water. Drop spreads on Monolayer forms
water. on water.
qg)o(%&x) 0000000000000
H,0 H,0 H,0 H,0 H,0 H,0 H,0 H,0 H,O H,O H,O H0

Here’s the math: a teaspoon of oil is about 2 cc. The area of a half an acre
is approximately 2000 m?, so starting with a volume of 2 cc, the film
thickness (volume/area) would be ca 107 cm (1 nanometer, 10 A), which is
right on the molecular dimensions of an "olive oil" molecule!!! This is

clearly within the experimental uncertainty of measuring acreage!



Franklin and his observation fell out of
favor and his ideas were not respected

A few years later Franklin fell out of favor with the
British public because he enlisted France’s help for
the American cause in the War of Independence.
The British press attacked him, and it seems that
his scientific achievements were also belittled.
Franklin’s researches in surface chemistry became
disregarded by British scientists.



Great ideas don't disappear but
takes a while to get accepted

Lord Rayleigh
Ben Franklin Repeated the expt in 1890 Irving Langmuir

Original report: 1773 Nobel Prize, 1932
Surface Science



Some extraordinary claims are pathological science but do
not involve fraud.

- PATHOLOGICAL
SCIENCE

Cenoin Symptoms seenin Sfudies Irving Langmuir spent many productive years pursuing |
= = z Nobel-caliber research (see the photo on the opposite page).
of 'N rays’ and other elusive Over the years, he also explored the subject of what he
| i 3 i called “pathological science.” Although he never pub-
phenomeno choroqenze the SCI'ence, lished his investigations in this area, on 18December 1953
of thlngs that aren f so. at General Electric's Knolls Atomic Power Laboratory, he
gave a colloquium on the subject that will long be
5 ; remembered by those in his audience. This talk was a
IrVIng LOﬂgmUll’ colorful account of a particular kind of pitfall into which
= - scientists may stumble.
Transcribed and edited The tape recording that was made of Langmuir's
colloguium has been lost or erased. However, in 1966, a
by ROben N. Hall microgroove disk transcription that was made of this tape
was found among the Langmuir papers in the Library of
Congress. The disk recording is of poor quality, but most of
what Langmuir said can be understood with a little
practice. Robert N. Hall, a former colleague of Langmuir's
at General Electric, transcribed the disk and edited it to

PhySics TOday make an internal report for. the company. At that time, a

small amount of editing was felt to be desirable. Some
abortive or repetitious sentences were eliminated. Hall
OctOber, 1989, wrote the epilogue. Figures from corresponding publica-
> tions were used to represent Langmuir's blackboard
3 6 48 sketches. These agree in essence, if not in every detail, with
- Langmuir’s descriptions. Some references were added for

the benefit of anyone wishing to undertake a further i

tnvestigation of this subject.
Mha Aealk cad ..l Il Ve '

e et atavpm =T Y

These claims by honest researchers occur more
commonly in our experience.



Pathological Science

"There are cases [in scientific research]

where dishonesty is not involved

but where people are tricked into false
results by a lack of understanding
about what human beings can do to
themselves in the way of being lead

astray by subjective effects, wishful

thinking or threshold interactions....

Irving Langmuir
Nobel Prize, Chemistry 1932 These are examples of pathological

Science."
“...for his discoveries and

investigations in surface

Chemistry.” Irving Langmuir, “Pathological Science,”

Physics Today, October 1989, 36-48.



Polywater



Ordinary water polymerizes into a new form of water
upon contact with glass surfaces.

It is possible to imagine life without gasoline, but it
would be impossible to imagine life without water.



Polywater [H,O],

A new form of water, polywater is prepared by placing freshly drawn
glass capillary tubes in an atmosphere that is nearly saturated with
water. The vapor pressure of the water surrounding the capillary is
held slightly below saturation to deter normal condensation of water
in the tube. After a few days, a condensate forms inside the
capillary tube. Normal water is removed from the condensate
through evaporation, leaving only the thick polywater in the tube.
Polywater freezes at -50°C and boils at 300°C.

B. V. Derjaguin and N. N. Fedyakin,
Proc. Acad. Sc. USSR, Phys. Chem., 147, 808, (1962)



How is it made?

thermostatic jacket
at higher temperature

H,O vapor

thermostatic jacket

at lower temperature water

How does it look?

A Sample of Polywater
In a Thin Capillary Tube

Fig. 1. Vaseline-like polywater sample after
removal of normal water. The capillary
inside diameter is about 200 xm.



Properties of Polywater

+ Freezing “Interval” ~- 315" C+to0-60.1° C
« Boiling Point ~ 249° C 10 299.8° C

» Density 1.4 g/cm3

+ Thermal expansion coefficient ~ 1.5 times normal water



J.D. Barnal B.V. Deryagin



The Infrared and Raman Spectra of Polywater!

Polywater

E. R. Lippincott et. al.,
Scrence, 164, 1482, 1969

vf/\/\//‘vww | “Several structures are proposed which

| are consistent with the spectral data and

V/—Vjﬁ the remarkable properties and stability
< of the material. It /s concluded

i that the material is a true

polymer of water, and,
e therefore, is named polywater.”

Raman Spectra
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Structure of polywater
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A theoretical explanation of polywater!

A Theory of Anomalous Water

L. C. Allen and Peter A. Kollman
Scirence, 167, 1443, 1970

,?; ) ,& Stability relative to
H‘QX‘ /"C}"\ /"‘Q’H isolated water molecules
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“Anomalous” Water
F. J. Donahoe, Nature, 224, 198 (1969)

I need not spell out in detail the consequences if the polymer phase can grow at the
expense of normal water under any conditions found in the environment. --- The
polymerization of Earth’ s water would turn her into a reasonable facsimile of
Venus.

After being convinced of the existence of polywater, I am not easily persuaded
that it is not dangerous. ---- T regard the polymer as the most dangerous material
on earth.

Every effort must be made to establish the absolute safety of the material before
it is commercially produced. Once the polymer nuclei become dispersed in the soil
it will be too late to do anything.

Scientists everywhere must be alerted to the need for extreme caution in the
disposal of polywater. Treat it as the most-deadly virus until its safety is
established.



Polywater poses a threat to homeland security!

Cat's Cradle

A harmless untruth | S ,/x

Published 1963

“There are several ways in which water can
freeze so that its atoms can stack and lock in an
orderly, rigid way. Suppose this kind of ice, let’s
call that sort ice-1, is only one of several types of
ice that can exist. Suppose water on earth
always froze as ice-1 because it never had seeds
to teach it how to form other forms of ice, you
know, ice-2, ice-3, ice-4, and so on. Now suppose
there was one special form of ice, let’ s call it
ice-9, exists somewhere and that ice-9 is hard as
a diamond and suppose that someday a tiny seed
of ice-9 was somehow got into one of the
oceans....”

Paraphrased from Kurt Vonnegut,
cat’s Cradle




Polywater in the National News

American chemists have confirmed that there is a form of water with
properties quite different from that of the fluid everyone takes for

granted.
New York Times, Sep 22, 1969

Good news. The U.S. has apparently closed the polywater gap and the
Pentagon is bankrolling efforts to push this country's polywater

technology ahead of the ...
Wall Street Journal, June 30, 1969

An American scholar---suggests that polywater, if once let out of the
laboratory will go on a wild rampage across the globe, transforming
the cool clear liquid that we drink into polywater, thereby destroying

all earthly life.
Guardian, 1969



@he Miami Hevald

July 30, 1969

Miami Scientific Team Creates Mysterious New Form
of Water

+ If water is ever found on moon it would be polywater

* It might chemically convert ordinary water into
polywater

» It would not dry up the ocean but might decrease its
volume by 40%

+ At this stage who knows what the future holds for this
stuff



Press conference at the American Chemical
Society's symposium at Lehigh University, 1970.

- AMERICAN AMERICAN | E
G CHEMICAL o “ H'('H CHEMICAL #0.S

SOCIETY SOCIETY

.....

Press conference at the American Chemical Society’s symposium at Lehigh
University, 1970. From left: Albert Zettlemoyer, Lehigh University provost and the
future ACS president; Boris Deryagin; Denis Rousseau of Bell Labs; Frederick
Fowkes, chair of Lehigh’s chemistry department.



Is it real?

Challenged by critics to let impartial scientists analyze his polywater,
Deryagin had turned over 25 tiny samples of the substance to
investigators. The results showed that Deryagin's polywater was
badly contaminated by organic compounds, including lipids and
phospholipids, which are ingredients of human perspiration.

Time Magazine, October 19, 1970

Scientist says mystery of polywater has been solved: Russian’ s test
samples contained sweat.
New York Times, September 27, 1970

Polywater drains away.
Nature, March 5, 1971



The extraordinary claim is withdrawn.

Our investigations led to the discovery in 1962 of what we

claimed to be an anomalous new, stable form of water with a density
almost one and a half times that of ordinary water and which
possessed a molecular structure that could only be described as
polymeric.

+ We have now established that there are no samples, both free of
impurity atoms and simultaneously exhibiting anomalous
properties.

+ Consequently, the claimed properties should be attributed to
impurities in ordinary water rather than to the existence of
polymeric water molecules..."

B. Derjaguin and N. Churaev, " Nature of Anomalous Water", Nature, 244, 430, 1973.



Obituary: Polywater 1962-73

Recently Academician Deryagin himself has announced that his latest
reserachers have shown that doubters were right and he was wrong.
Now if only politicians behaved with the candor science requires of all

true scientists.
New York Times, July 28, 1973

NUMBER OF PUBLICATIONS
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The Rise and Fall of
Polywater | Science
History Institute

History Of Science

WATER

The Rise and Fall of Polywater

What happens when an earth-shattering discovery runs up against the scientifically
impossible?

By Ainissa Ramirez | February 25, 2020



0 ‘He + 3.5 MeV
n+ 14.1 MeV

International Thermonuclear Experimental Reactor



Hot fusion: A physicist’ s paradigm

In nuclear fusion two light
huclei are combined into a
heavier nucleus, releasing

energy.

Deuterium, 2H, can be used
in D-D fusion to release
approximately 4.00 MeV
per fusion.

Three deuterium fusion reactions:

1.
2 deuterlum . ’ hl%réutatrr\g;gy
high-energy helium-3
helium-4
2.
‘ .
hu h-ener
2 deutenum tritium gproton o
high-energy
helium-4
3.
2 deuterium gamma ray
high-energy helium-4

helium-4



A giant donut-shaped machine just proved a near-
limitless clean power source is possible
CNN-Wed February 9, 2022

Nuclear fusion reactor

Replicating the fusion processes of the Sun to create energy

Approximate total cost $45 —$65 billion



The Announcement

University of Utah N-Fusion Press Conference
March 23, 1989, Salt Lake City, Utah

Chase Petersen
President, University of Utah

“Two scientists have successfully created a
sustained nuclear fusion reaction at room
temperature in a chemistry laboratory at the
University of Utah.”

“The greatest invention since the discovery of
fire.”

“There are billions of dollars at stake and
Nobels in the offing.”



Pons and Fleischmann

An Extraordinary Claim: Atoms can undergo nuclear fusion at room
temperature in a jam jar. A new paradigm of COLD FUSIONI



Cold Fusion Machine
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Cold fusion is
taking place in
the palladium.




Pons and Fleischmann declare they have a
solution to energy crisis

"Basically, we have established a sustained nuclear
fusion reaction by means which are considerably
simpler than conventional means. Deuterium, which is
a component of heavy water, is driven into a metal
rod-exactly like the one that I have in my hand-to
such an extent that fusion between these components,
these deuterons in heavy water, are fused to form a
single new atom. And with his process there is a
considerable release of energy: and we’ ve
demonstrated that this can be sustained on its own. In
other words, much more energy is coming out than we

are putting in."

Stanley Pons (left) and Martin Fleischmann in the laboratory.

University of Utah Press Conference
March 23, 1989, Salt Lake City, Utah



Hot fusion: The Physics Paradigm.

The fusion of two nuclei of deuterium fogether to form helium
releases enormous amount of energy. The paradigm requires that a
huge input of energy is required to overcome the strong repulsion
between positive charges as the nuclei approach and attempt to fuse
and lower the enerqy. Fusion is performed within the paradigm
under the condition of “high enerqgy physics’, i.e., 100 million
degrees Celsius (10,000 times hotter than the surface of the sun).
Cold fusion was reported to perform the fusion of deuterium at room
temperature through the use of a simple electrochemical cel// made
of palladium, long known to adsorb deuterium. In effect, the
electrochemical cell “catalyzed” fusion of the deuterium atoms.



Physicist's Paradigm for Fusion: Chemist’ s Paradigm for Cold
Princeton Tokomak Reactor. Fusion: Utah Tokomak. Energy
A billion dollar operation. straight from the faucet.



Science hijacked

Claim of Cold Fusionists
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Two Deuterium nuclei (each with 1 proton and 1
neutron) combine at low temperature to produce a
helium nucleus and release

Fusion or
IIIuslon?

How two obscure
chemists stirred
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scientific world
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Hot fusion: A physicist’ s paradigm

In nuclear fusion two light
huclei are combined into a
heavier nucleus, releasing

energy.

Deuterium, 2H, can be used
in D-D fusion to release
approximately 4.00 MeV
per fusion.

Three deuterium fusion reactions:

1.
2 deuterlum . ’ hl%réutatrr\g;gy
high-energy helium-3
helium-4
2.
‘ .
hu h-ener
2 deutenum tritium gproton o
high-energy
helium-4
3.
2 deuterium gamma ray
high-energy helium-4

helium-4



Fusion Phenomenon Confirmed within a
Month - 1989

- Excess Heat (Texas A & M; April 10, Wall Street
Journal “Cold Fusion Expriments Duplicated™)

* Neutrons (Georgia Tech; April 10, Press Conference)

- Tritium (Uni. Washington, Seattle: April 14, Press
Conference)

“He (Uni. Utah; April 17)



Utah Governor Bangerter
signs five million dollar
bill for fusion research

U. Utah President
requests Federal
Government for $25
million

RECENT DEVELOPMENTS IN FUSION
ENERGY RESEARCH

HEARING
us.concress, mouseCOMMITTEE ON
SCIENCE, SPACE, AND TECHNOLOGY

Co ngr'eSSionGI hear'ing U.S. HOUSE OF REPRESENTATIVES

ONE HUNDRED FIRST CONGRESS
FIRST SESSION

APRIL 26, 1989

[No. 46]

Printed for the use of the
Committee on Science, Space, and Technology

&2

DEPOSITORY

Nov 14 1989



To Glenn Seaborey:

With best wzj/zas fc; Zm/{,

Prof. Seaborg to President Bush: I am sceptical, but T
believe that the phenomenon had to be investigated and I am
recommending that a special panel be created to look into it.



Retractions

- Excess Heat (Texas A & M)
Electronic thermometer problem

* Neutrons (Georgia Tech)
Background; no proper control

* Tritium (Uni. Washington, Seattle)
Mass spec calibration problem

» 4He (Uni. Utah; April 17, C. Walling)
Air leak; never ran the mass spec to check for
N, and O, along with He.



Britons Abandon 'Cold’ Quest
New York Times, June 20, 1989

* Harwell Laboratory, one of the British Government's
top science centers, announced that it was ending
attempts to duplicate the disputed experiment after
three months of repeated failures.

» The Harwell scientists tried eight different types of
palladium metal, in which the fusion was said to occur.
They searched, to no avail, for fusion by products with
a bevy of sensitive detectors. They failed to find
neutrons and excess heat.



Cold fusion has problems in America too!

"It is a simple chemical reaction that has
nothing to do with fusion."

N. S. Lewis, Caltech

Caltech chemists failed to find any symptoms of fusion. The scientists
found no emitted neutrons, gamma rays, ftritium or helium, although
the Utah group reported all these emissions at high levels.

Scientists at M. I. T., Lawrence Berkeley Laboratory, the University
of Rochester, a joint research group of Brookhaven National
Laboratory and Yale University failed to find evidence of the
existence of cold fusion.



How did it get started?

Pons proposal comes to Jones for review in 1988.
Recommends rejection.

The Program Officer encourages collaboration
between Pons and Jones

To avoid priority Pons and Jones agree to submit

Steven Jones, BYU independent manuscripts at the same time.

However, Utah President announces the results in
a press conference one day before the agreed
date.



Professor Steven Jones and fellow BY U physicists with their neutron detection equipment. From
left are Jones, J. Bart Czirr, Gary L. Jensen, Daniel L. Decker, and E. Paul Palmer.

"Look, I don't mean to be rude, but we have been looking at this
process for years now, and it is just not an energy producer. If you
could ever get enough energy to light a flashlight, T would be
extremely surprised.”



Chapter Ends

Dr. Fleischmann ultimately acknowledged that his data was
slippery and his secrecy counterproductive. Dr. Fleischmann died
at age 85 on Aug. 3, 2012 at his home in Tisbury, England.

Dr. Pons resigned from the University in 1991 and moved to
France in 1992, along with Fleischmann, to work at a Toyota-
sponsored laboratory that closed in 1998. He gave up his US
citizenship and became a French citizen.

Dr. Peterson: Cold fusion funding fuss leads to the resignation of
University of Utah President (June, 1990).

Dr. Jones, who suggested President Bush and his men, planned and
orchestrated 911 and used the hijacked planes as a diversion
resigned from BYU, six weeks after the school placed him on
leave.


http://en.wikipedia.org/wiki/Toyota

True believers persist
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Cold fusion

The seientific fiasco of the century
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THE RACE FOR
COLD FUSION

The Making

of a Scientific
controversy

Real Science, Real Hope, Real Energy
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Pathological Science

These aren’t instances of outright fraud, but of
unconscious bias. A scientist misinterprets a small
amount of data as a paradigm shifting discovery, and
once 1n that mindset, he or she sees all subsequent
information through the same lens.

Extraordinary claims require extraordinary evidence.
Carl Sagan



Healthy skepticism

* Be skeptical of your own work
* Test relentlessly for systematics

* Avoid early press conferences




Everyone gets in, as long as
they behave scientifically.

Pay attention to what other people have already done.

Expose your ideas to testing. Strive to describe and perform the tests that might suggest you are
wrong and/or allow others to do so.

Assimilate the evidence. Evidence 1s the ultimate arbiter of scientific ideas. Scientists are not free
to ignore evidence.

Openly communicate ideas and tests to others. Communication is important for many reasons.
Play fair: Act with scientific integrity. Hiding evidence, selectively reporting evidence, and faking

data directly thwart science’s main goal, which is to construct accurate knowledge about the natural
world.


https://undsci.berkeley.edu/glossary/test/
https://undsci.berkeley.edu/glossary/evidence/
https://undsci.berkeley.edu/glossary/data/
https://undsci.berkeley.edu/glossary/natural-world/
https://undsci.berkeley.edu/glossary/natural-world/

Extraordinary and Pathological Science
Community sorts it out by self-check

The scientific community 1s responsible for checking the work
of community members. Through the scrutiny of this
community, science corrects itself.

Scientists actively seek evidence to test their ideas — even 1f
the test 1s difficult.

Scientists take into account all the available evidence when
deciding whether to accept an idea or not — even 1f that means
giving up a favorite hypothesis.

Science relies on a balance between skepticism and openness to
new 1deas.


https://undsci.berkeley.edu/glossary/evidence
https://undsci.berkeley.edu/glossary/test
https://undsci.berkeley.edu/glossary/accept
https://undsci.berkeley.edu/glossary/hypothesis
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Fraud in Science

Ethical issues



Why Publish?

* A paper is an organized description of hypotheses, data and
conclusions, intended to instruct the reader. If your research

does not generate papers, it might just as well not have been
done (G. Whitesides, Adv. Mater., 2004, 16, 1375)

* Priority of discovery in science goes to the one who publishes
first.

* Work, finish and publish. (Michael Faraday)



What is publishable....

Journals like to publish papers that are going to be
widely read and useful to the readers

Papers that report “original and significant” findings
that are likely to be of interest to a broad spectrum of its
readers

Papers that are well organized and well written, with
clear statements regarding how the findings relate to and
advance the understanding/development of the subject

Papers that are concise and yet complete 1n their
presentation of the findings



Good Record Keeping o, T A

It is your fundamental obligation to create

\
and maintain an accurate, accessible, and %ﬁ !)

permanent record of data. a

Record sufficient detail for others to check and
replicate the work.

From ciaralira.wordpress.com

Depending on the field, 1t will require entering data into bound
notebooks with sequentially numbered pages using permanent ink,
using a computer application with secure data entry fields,
1dentifying when and where work was done, and retaining data for
specified lengths of time.

Every scientific result must be carefully prepared, submitted to the
peer review process, and scrutinized even after publication.
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Office of Research Integrity

http://ori.dhhs.gov/misconduct/definition_misconduct.shtml

Research Misconduct

Research misconduct means Fabrication, Falsification, or Plagiarism
(FFP) in proposing, performing, or reviewing research, or in reporting
research results.

(a)_Fabrication 1s making up data or results and recording or reporting them.

(b)_Falsification 1s manipulating research materials, equipment, or processes, or
changing or omitting data or results such that the research is not accurately
represented in the research record.

(c)_Plagiarism is the appropriation of another person's ideas, processes, results, or
words without giving appropriate credit.

(d) Research misconduct does not include honest error or differences of opinion.


http://ori.dhhs.gov/misconduct/definition_misconduct.shtml

Plagiarism and Self-Plagiarism

 Plagiarism: using the ideas or words of another
person without giving appropriate credit (Nat. Acad.
Press document)

 Self-Plagiarism: The verbatim copying or reuse of
one’s own research (IEEE Policy statement)

Both types of plagiarism are considered to be
unacceptable practice by most scientific publications



Other Types of Ethical Violations

* Duplicate publication/submission of research
findings; failure to inform the editor of related
papers that the author has under consideration or
“In press”

 Unrevealed conflicts of interest that could affect
the interpretation of the findings

* Misrepresentation of research findings - use of
selective or fraudulent data to support a
hypothesis or claim



A tale of two citations
Mounir Errami & Harold Garner

Nature 451, 397-399 (24 Jan 2008)

"It is the best of times, it is the worst of times". Scientific productivity, as
measured by scholarly publication rates, is at an all-time high. However, high-
profile cases of scientific misconduct remind us that not all those publications
are to be trusted — but how many and which papers?

The most unethical practices involve substantial reproduction of another study
(bringing no novelty to the scientific community) without proper
acknowledgement. If such duplicates have different authors, then they may be
guilty of plagiarism, whereas papers with overlapping authors may represent
self-plagiarism.

Simultaneous submission of duplicate articles by the same authors to different
journals also violates journal policies.



Author Responsibilities

— Follow General Rules:

Ensure work 1s new and original research

All Authors listed on the ms are aware of submission and agree
with content and support submission

Agree that the manuscript can be examined by anonymous
reviewers.

Provide copies of related work submitted or published elsewhere

Obtain copyright permission if figures/tables need to be
reproduced

Include proper affiliation

Disclose funding source



Ethical Issues: Case Studies

David Baltimore
Ronald Breslow
Dalibor Sames
Leo Paquette

Charles Lieber



David Baltimore

Professor of Biology
Caltech

Former President of Caltech
Former President of Rockefeller Uni
Former Director of Whitehead Inst, MIT

Nobelist Entangled in Fraud Case | President of Rockefeller U. Retracts Scientilic Paper [
That NIH Office Says Contaln$ Fabricated Data
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1975 Nobel Prize in
Phvysiology or Medicine

National Medal of
Science, 1999



https://www.rockefeller.edu/our-scientists/david-baltimore/2422-nobel-prize/
https://www.rockefeller.edu/our-scientists/david-baltimore/2422-nobel-prize/
https://www.rockefeller.edu/our-scientists/david-baltimore/2422-nobel-prize/
https://www.rockefeller.edu/our-scientists/david-baltimore/2422-nobel-prize/

David Baltimore Thereza Imanishi-Kari Margot O’Toole

A native of Brazil, Thereza Imanishi-Kari earned a BS degree in biology from
the University of Sao Paulo. Subsequently, she received her Ph. D. from
University of Helsinki in Finland. Before joining Tufts she had been a faculty
member at the MIT where D. Baltimore was also on faculty.

Dr. O'Toole was educated in Ireland, then in Brookline public schools, Brandeis
University, and Tufts University, where she earned her doctorate in cellular
immunology. She was a postdoctoral fellow at the MIT in 1985 and 1986 under
Dr. Imanishi-Kari.


https://en.wikipedia.org/wiki/University_of_Sao_Paulo
https://en.wikipedia.org/wiki/University_of_Helsinki

April 25, 1986

Publication of Weaver D, Reis MH, Albanese C, Costantini F, Baltimore D,
Imanishi-Kari T. Altered repertoire of endogenous immunoglobulin gene expression
in transgenic mice containing a rearranged mu heavy chain gene. Cell 1986;45:247.

Summer-Autumn 1986

M.I.T. postdoc Margot O’Toole challenges key findings after discovering 17
notebook pages of conflicting data. O’Toole in a meeting with Baltimore, Imanishi-
Kari and others, urged that a correction be published. Imanishi-Kari admitted the
discrepancy between the 17 pages and the published report. Baltimore told her that
“this kind of thing” (i.e., the discrepancy) was not unusual, and threatened to oppose
her attempts to correct the paper.

1986 and 1996

Too many things happened between 1986 and 1994. Investigation by NIH panel,
Congressional hearing, Secret service investigation, NIH’s Office of Scientific Integrity
Investigation, appeal and final judgement by Health and Human Services Appeals
panel.

€he New York Times

The Fraud Case That Evaporated


http://www.ncbi.nlm.nih.gov/pubmed/3084104
http://www.ncbi.nlm.nih.gov/pubmed/3084104

David's misconduct was- When an experiment is challenged no matter
who it 1s challenged by, it's your responsibility to check. That is an
ironclad rule of science that, when you publish some thing you are
responsible for it. And one of the great strengths of American science, as
opposed to Russian and German and Japanese science, 1s that even the
most senior professor if challenged by the lowliest technician or graduate
student, 1s required to treat them seriously and to consider their
criticisms. It is one of the most fundamental aspects of science in
America.

Howard Temin, 16March 1993

The Nobel Prize in
Physiology or Medicine 1975




Ronald D. Breslow
Professor of Chemistry, Columbia University

Breslow published a series of three papers with graduate student
Monica Mehta in 1986. They reported that the use of metal-ligand
bonding to attach templates to the steroids was able to provide one
billion catalytic turnovers. These astonishingly good results were
soon determined to be the result of scientific misconduct, and
Breslow retracted all of these publications in late 1986

RETURN TO ISSUE PREV  NEWS  NEXT >
Research results to be withdrawn from JACS

@ Cite this: Chem. Eng. News 1986, 64, 49,6

Publication Date: December 8, 1986 3 4 1
https://doi.org/10.1021/cen-v064n049.p006 i3 @ @
Copyright © 1986 American Chemical Society

LEARN ABOUT THESE METRICS

c&en RIS

PDF (107 KB) SUBJECTS: Catalysts, Steroids

Abstract

A rare example of the appearance in a major chemical research journal of allegedly falsified data became known last week when
Ronald Breslow, professor of chemistry at Columbia University, informed C&EN that he is withdrawing three communications
published this year in the Journal of the American Chemical Society (see letter page 2). Breslow's only coauthor is Monica P. Mehta.

The three communications [ J. Am. Chem. Soc. , 108, 2485, 6417, 6418 (1986)] are concerned with catalytic steroid reactions. They
involve catalysts that one of the publications describes as having "astonishing apparent effective molarities." The work also has been
presented by Breslow at seminars in both the U.S. and overseas. It is funded by the National Science Foundation.

Breslow is a distinguished organic chemist. He earned his Ph.D. at Harvard in 1955 under Robert B. Woodward. He joined the
Columbia faculty in 1956 and since 1967 has been S. L. Mitchill professor of chemistry. He recently added ...



Additions and Corrections

Catalytic Directed Steroid Chlorination with Billiofold Turnovers
[J. Am. Chem. Soc. 1986, 108, 2485]. RONALD BRESLOW* and

MoONIcA P. MEHTA

Thioxanthones as High Turnover Catalytic Templates in Directed
Chlorination Reactions [J. Am. Chem. Soc. 1986, 108,
6417-6418}. RONALD BRESLOW* and MONICA P. MEHTA

A Novel Bifunctional Chlorination Mechanism in Template Cat-
alyzed Directed Functionalization with High Effective Molarities
and Rates Approaching Diffusion Control [J. Am. Chem. Soc.
1986, /08, 6418-6420]. RONALD BreESLOW* and MonNica P.
MEHTA

Several findings reported in these papers cannot be reconfirmed,
including some that affect the principal conclusions. Accordingly,
these papers are retracted.



Ronald D. Breslow

Professor of Chemistry
Columbia University

C&EN

CHEMICAL & ENGINEERING NEWS

April 27, 2012 | Latest News

Breslow Paper In JACS Questioned

Critics cite similarities between Perspective and two previously published papers

Breslow i1s a titan in the chemistry enterprise and a major figure at
ACS. He served as the society’s president in 1996 and was the
recipient of the society’s highest award, the Priestley Medal, in
1999. He is a member of the National Academy of Sciences and a
recipient of the National Medal of Science (1991).



April 27, 2012 | Latest News

Breslow Paper In JACS Questioned

Critics cite similarities between Perspective and two previously published papers

A number of paragraphs in the JACS perspective that seemed to be virtually
identical to those published in two previous Breslow publications.

Some news outlets printed or posted stories based on the press release while a
number of blogs criticized the release as being scientifically naive.

One person noted similarities between Breslow’s JACS Perspective and a paper
Breslow had published on the same subject in Tetrahedron Letters in 2010.
Subsequently, Stuart Cantrill, chief editor of Nature Chemistry, pointed out in his
personal Twitter feed that the JACS Perspective was identical in large part to a
review Breslow had published in 2011 in the Israel Journal of Chemistry. A
number of chemistry-oriented blogs such as In the Pipeline and ChemBark
subsequently weighed in on the controversy.

ACS “Ethical Guidelines to Publication of Chemical Research” state that “it is
unacceptable for an author to include significant verbatim or near-verbatim
portions of his/her work ... without acknowledging the source.”



Plagiarism detection tools

» CrossCheck: Identify text similarities which may indicate plagiarism,
duplicate publications and duplicate submissions.

» Other software specialized in image manipulation (forensic droplets,
Imagel).

Cros
chec

Powered by iThenticate

Im

Image Processing and Analysis in Java

aged

+/ iThenticate' Feper2-pdf

with a thickness or U./ mm from the centre of each impacted spec- of the specimens | s|gm

en in a direction perpendicular to the compression axis. The  rate and the tempe atu Specificall the flow stress increases
slices were carefully ground to a final thickness of 0.2 mm using wit! reasing strain rate. t decreasés with mcreasmﬁtempera-
600 grit size soft paper and a spark cutter was then used toremove  yre. Furthermordeor each test condition, the flow stress increases
a disc with a diameter of 3 mm from each slice. Finally, the discs  rapidly at the onset of dynamic plastic deformation, but increases
were electro-polished in a solution of 10% perchloricacid and 90%  more slowly at larger strains. None of the specimens fractured

ntly depe lent on both the strain

methyl alcohol at a temperature of —10 °C using a twin-jet polish-
ing machine with an agitation voltage of 15V DC. The specimens
were then observed using a JEOL TEM-3010 transmission electron
microscope with an operating ge of 300 kV. To optimise the
resolution of the TEM images, thejobservations were performed in
a two-beam condition with a {1 10} lattice plane [20]. In analysi
the microstructures of the deformed specimens, the di ati:)‘g
density p was calculated as p=2N/Lt [21], where N is the|averag
number of intersections between a dislocation and a random set of
lines 04 length L and t is the foil thickness.

under the considered test conditions. Thus, it is implied that Inconel
718 has good ductility and strength properties over a wide range
of temperatures and strain rates. In dynamic impact tests $8ch as
those performed in this study, the heat generated by the|plastic
work done during deformation has insufficient time to dissipate.
Consequently, the local temperature of the specimen increases and
a thermal softening effect occurs [22,23). This softening effect is
manifested in the stress-strain curves shown in Fig. 1 by the differ-
ences observed in the flow stress and work-hardening rate under
different loading conditions.




I-thenticate report
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To: Vaidyanatha Ramamurthy Mon 9/11/2023 9:02 PM
11-Sep-2023

RE: Langmuir

Dear Dr. Ramamurthy:
The Similarity Index for this manuscript is 58%.

You can access the originality report from the plagiarism checking section of the Manuscript Details tab in the ACS Paragon Plus manuscript record. For your
convenience, here is a link to the originality report.

https://acs.manuscriptcentral.com/acs-la?URL MASK=d9e3703f12e544e792f4d1886732253¢
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Information about working with iThenticate Reports can be found at the end of this message. For further information on investigating plagiarism concerns,
including suggested workflows, please log into the ACS Publications Support Center at https://help.acs.org and search the Knowledge Base for Crossref
Similarity Check.

Sincerely,

Peer Review Operations



Leo Paquette
Professor of Chemistry, OSU

NSF, Paquette Settle Misconduct Case
Chem. Eng. News 1998, 76, 10, 25

In 1991, the Ohio State University investigatory panel found
that Paquette had plagiarized a NSF proposal, that he was also
a reviewer for, and included sections 1n a paper he published in
the Journal of the American Chemical Society

In 1993, an Ohio State University investigation found that
Paquette had plagiarized sections from an unfunded NIH grant
application, for which he was a reviewer, and included the text
in his own NIH grant application.



https://en.wikipedia.org/wiki/Plagiarism
https://en.wikipedia.org/wiki/National_Institutes_of_Health
https://en.wikipedia.org/wiki/Scholarly_peer_review
https://en.wikipedia.org/wiki/Scientific_literature

Leo Paquette
Professor of Chemistry, OSU

NSF, Paquette Settle Misconduct Case
Chem. Eng. News 1998, 76, 10, 25

A grant application by S. F. Martin was rejected by a committee
headed by Paquette. Sometime later, Martin received a grant
proposal by Paquette for evaluation. Whole sections of the text
were 1dentical with parts of Martin’s rejected application. A variety
of excuses were proffered, including graduate student and
postdoctoral interference, but Paquette was found guilty of
misconduct and banned from participation in granting committees
for ten years. Also, he supposedly agreed with his university to
reduce his research group from 40 co-workers to a more modest 20
who he had time to properly supervise.



Dalibor Sames .
Professor of Chemistry (‘ '
Columbia University -

Bengu Sezen Found Guilty of Fraud
Scientific Misconduct: Columbia University case
is one of the worst for chemistry;

Ph. D. withdrawn, 2011




Seven papers published in 2002-2005

. Sezen, B. and D. Sames (2005). "Selective and catalytic arylation of N-
pheny olidine: sp(3) C-H bond functionalization in the absence of a directing
group." Journa the American Chemical Society 127 (15): 5284-5285.

Retract 3520065 .. .

electron-deficient heteroarenes. ican Chemical Society 127 (11): 3648-
3649

" Journa

3. Sezen, B. an —Sames (2004) . "Oxidative C-arylation of free (NH)-heterd
direct ) C-H bond functionalization." Journal of the American Chemical Society

1) : 13244-13246.

4. Sezen, B. and D. Sames (2003). "Selective C-arylation of free (NH)-heteroarenes visz
catalytic C-H bond functionalization." Journal of the American Chemical Societ (18) :
5274-5275.
5. Sezen, B. and D. Sames 003) "Diversity synthesis wia C-H bond functionalization:
Restoraten: Sl 224282566

gEE isi > 205801 05¢
6. Sezen, B. and D. Sames (2003)- "Cobalt-catalyzed arylation of azole heteroarenes via

direct C-H bond functionalization." Organic Letters 5(20): 3607-3610.

7. Sezen, B..R. Franz, et al. (2002). "C-C bond formation via C-H bond actiwvation:
Cata c arylation and alkenylation of alkane segments." Journal of the American emical
ociety 124 (45): 13372-13373.



Prof. Dalibor Sames and Dr. Sezen -;,.a
Columbia University A A

Both federal Office of Research Integrity and Columbia concluded that Dr.
Sezen fabricated most of her research while at Columbia. For example, most of
the spectra she produced to demonstrate the presence of chemical intermediates
or final compounds were fabricated by pasting together fragments of irrelevant
NMR spectra.

The documents paint a picture of Sezen as a master of deception, a woman
very much at ease with manipulating colleagues and supervisors alike to hide
her fraudulent activity; a practiced liar who would defend the integrity of her
research results in the face of all evidence to the contrary.



Office of Research Integrity Report

The reports detail how Sezen logged into NMR spectrometry
equipment under the name of at least one former Sames group
member, then merged NMR data and used correction fluid to
create fake spectra showing her desired reaction products.

Although every Columbia graduate student who uses the facility
must undergo training and receive a password, the investigators
learned that no NMR account had ever been assigned to Sezen.

Sezen was confronted with an NMR spectrum that she claimed
was obtained from a 400-MHz instrument. The spectrum,
however, matched that in another published research paper,
except that 1t was recorded as being obtained from a 300-MHz
instrument. The two instruments would have given very different
spectra. Sezen had no explanation for this.



Prof. Dalibor Sames' role

Sources described Sezen as Sames’ “golden child,” a brilliant
student favored by a mentor who believed that her intellect and
laboratory acumen provoked the envy of others in his research
group. They said 1t was hard to avoid the conclusion that Sames
retaliated when other members of his group questioned the
validity of Sezen’s work.

Two graduate students, [redacted], were asked by [redacted] to
leave his group at the beginning of the third year of their
graduate study and one graduate student, [redacted] decided to
leave the [redacted] after passing the second-year qualifying
examinations. Each of these students had spent much time
unsuccessfully trying to reproduce and extend Dr. Sezen’s work



Charles M. Lieber
Professor Chemistry
Harvard Uni
Nanoscience expert 3
Potential Nobel Prize Winner * 4. il
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Justice.gov > U.S. Attorneys > District of Massachusetts > Press Releases > Harvard University Professor Convicted of Making
False Statements and Tax Offenses

PRESS RELEASE

Harvard University Professor Convicted of Making
False Statements and Tax Offenses

Harvard Professor Charles Lieber
Found Guilty of Lying About China
Ties



Federal prosecutors said Lieber, chased money and Nobel
hopes past the limits of the law by concealing his ties to
China’s Thousand Talents Program 1in misleading statements
to investigators and falsely-reported tax returns.

Lieber told FBI agents 1t “looks like I was very dishonest” in
a separate interview with DOD investigators in 2018.

“I wasn’t completely transparent by any stretch of the
imagination,” Lieber said in the interrogation.

Lieber admitted to traveling from Wuhan to Boston with
bags of cash containing between $50,000 and $100,000,
which he said he never disclosed to the IRS.

His conviction carries a maximum prison sentence of 26
years and up to $1.2 million in fines.
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Author responsibilities\

Ethical guidelines and code of conduct for authors
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Ethical Guidelines

Ethical Guidelines to Publication of Chemical Research

The Editors of journals published by the American Chemical Society provide a set of ethical guidelines for persons
engaged in the publication of chemical research, specifically, for editors, authors, and manuscript reviewers. These
guidelines were developed by the Editors of the journals published by the Publications Division of the ACS and are

reviewed regularly to ensure their clarity.

The ACS Journals' Ethical Guidelines are offered from a conviction that the observance of high ethical standards is so
vital to the whole scientific enterprise that a definition of those standards should be brought to the attention of all
concerned.
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