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SCIENCE, TECHNOLOGY AND SOCIETY (B3 « Hfff L #2)

1. (STS1) Introduction
2. (STS2) Affairs in relation to Science and Technology
3. (STS3) Histories of Science and Technology
4. (STS4) Science and Technology in the 20th Century
5. (STS5) Transfiguration of Science
6. (STS6) Ethics and Social Responsibility of Scientists
7. (STS7) Technologization of Science
8. Affairs Surrounding STS

8-1 (STS8) Energy and Resources Problem

8-2 (STS9) Earth Environmental Problem

8-3 (STS10) Atomic Energy Problem

8-4 (STS11) Biotechnology Problem

8-5 (8TS12) Information Society Problem

9. (STS13) STS in the 21st Century
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(STS 1) INTRODUCTION

(1) Strong Connections among Science, Technology and Society
Sc ->T Discovery of physical laws=>Application to technology
T->Sc Empirical laws=>Essential laws and principles
Sc->So Principles and Laws=>Culture (Origin of Universe, Ecology)
So->Sc Dignity of nation states=> Concentrated investment (Manhattan project, Spabe)
T->So Man-made machines=>Technological revolution (IT, BT, New Material, Computer)
So->T Necessity is a mother of innovation=>Innovation is a mother of necessity

What do you think about following problems ?
Eugenics, IQ Test, Gender, Pandemic of Bird Flu, Tamiflu, Organ Transplant

(2) Modem History

17c  Science Revolution (Galileo, Descartes, Newton)

18  Industrial Revolution (Establishment of Mechanical Technology)
Thermodynamics was developed.

19¢  Electricity and Magnetism (EM Theory)
Natural Philosopher=>Scientist

20c  Connection between Science and Technology
Edison (1847-1931) Application of EM Theory to Technology

Inventor =>Big company =>Multinational Corporation

Why were big companies developed by inventors, who did not graduate universities ?

(3) Definitions of Science and Technology
SCIENCE: Latin  Sci(to know) +ence (to do)=Scientia : General Knowledge
=>Knowledge obtained by RESEARCH and established by EVIDENCE
To discover the fundamental principles and natural laws of objective world
by theory and demonstration (verification)

TECHNOLOGY: Greek Technologia (organized handling)
~=>Knowledge obtained by organized (or systematic) EXPERIENCE
To represent the scientific knowledge as concrete industrial arts,
and to increase the productive power in order to profit to human life

At present, science and technology are not clearly divided. In Japanese, we say in a word,
KAGAKUGIYUTU. Which does mean scientific technology or technological science ?



(4) Contrast of SCIENCE with TECHNOLOGY

SCIENCE TECHNOLOGY

Principle, Natural Law Application, Development

(Discovery of Truth) (Creation, Innovation)
Universal (Global) Special (Local)
Simple System (Ideal World) Complex System (Real World)
Fundamentalism (Discover) Compromise to Reality (Invention)
Individual (Rational Demonstration) Organization (Pluralistic Value)
Independent of Human Being Dependent and Adhesive to Human Being
CULTURE (Spiritual) CIVILIZATION (Material)

It is difficult to discriminate between culture and civilization,
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(STS2) AFFAIRS IN RELATION TO STS

(1) Various STS Related Affairs (Accidents) in Japan
95.1.17  Kobe-Awaji Earthquake =>2-1
‘95.3 Cult Group AUM Riot: They dispersed SARIN, =>2-2
‘95~ Accidents of Nuclear-Power Facilities (STS10)
‘95 Sodium Leak from Fast Breeder Reactor MONJYU =>2-3
‘97  Fire of Tokai Village Transaction Factory
‘99 JCO: Critical Chain Reaction =>2-3
‘03 Destruction of Water Vapor Tubes in Mihama Power Plant
96.1 Hidden Pharmacy Injury of AIDS =>2-4
‘993 Tunnel Destruction of Sanyo-Sinkansen=—>2-5

‘00 Food Pollution and Poisoning in Yukijirusi {Snow Brand)

‘01 BSE (Bovine Spongiform Encephalopathy, Mad Cow Disease) in Japan
‘02 Establishment of Human Embryo Stem Cell ( ES Cell, CLONE) (STS11)
‘03 Destructions of Old Facilities in Big Companies

‘04 Recall of MITSUBISHI Motor Company

‘05 Railway Accident of JR West Japan =>2-5

06 Disclosure of Fabrications of Scientists (STS6)

"06-’07  Disclosure of Hidden Accidents and Data Fabrications of Power Companies
What do you think about these STS related accidents ?

(2) Representative Cases
2-1 Kobe-Awaji Earthquake
CAN AN EARTHQUAKE BE PROGNOSTICATED ?
Earthquake prediction is impossible in regards to
WHEN, WHERE and WHAT SCALE an earthquake would happen.
Science of a complex system is immature.
What is the probability of earthquake happening ?
Scientists must be HONEST in respect to what he/she does not know.
Dialogue with Kanamori Hiroo

2~2 Cult Group AUM Riot

WHY DO MANY COMPETENT YOUNG PERSONS COLLABORATE WITH AUM
PARTY?

Mind Control: Why are they easily mind-controlled ?

Science Literacy Education is necessary.

Relation between science and religion must be made clear.
Experience in Osaka University



2-3 Accidents of Fast Breeder MONJYU: KarmanVortex Street

WH Y SUCH A SIMPLE ACCIDENT HAPPENED ?
Engineers were occupied by SAFETY MYTH.
Not depending only on experience, engineers must learn THEORY .

Destruction of Takoma bridge

JCO Accident : Blind spot of nuclear facility
Non-training was given for nuclear fuel-production.

Necessity of sound opponents or criticism

2-4 Pharmacy Injury AIDS
WHAT IS STRUCTURAL DRAG POISONING ?
Strong connection among Industries, Bureaucracy and Academy.
We must accuse the responsibility of EXPERTS.
This is the first case for a medical doctor to be accused by the criminal law.
Utility of scholars in politics
No-accountability system
Administration —(consultation)->Expert Council ~(reply)->Administration
Proposal of a fake theory
Minamata disease (Amin theory, Minamata virus theory, Unidentified patients)
Preliminary responsibility and resultant responsibility

2-5 Railway Accident of JR West (Takarazuka line} Japan

WHAT IS A REAL CAUSE ?
Driver, who failed train: Managers, who compressed drivers: Guests, who hastened train.
Modem technology accelerates time saving, moneymaking and industrial competition.

Tunnel Destruction in Sanyo-Shinkansen

Rapid economic growth ==>Quick construction
Ballast with salts (Cancer of reinforced concrete)
Over pouring of water to cement

(Terada Torahiko) Higher the civilization level is, higher the artificial risks are.
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(STS3) HISTRY OF SCIENCE AND TECHNOLOGY

(1)  Origin of Technology
About 5 My ago, the ancestors of human beings stood up by two legs.
Since both hands become free, human beings acquired the freedom of handling and were able
to touch, bring and work.. Also, they could get far distant views.

About 2 My ago, human beings began to make stone implements. By using them, they went
to hunting.

Stone implements are the FIRST TECHNOLOGY.

About 500 thousand years ago, primitive men like Java men and Peking men used the fire.
By the fire, they protected from cold winters, lighted nights, defended from wild animals,
and cooked with fire. (Religious ceremony is questioned.)

Fire use is the FIRST REVOLUTION OF TECHNOLOGY.

(2)  Origin of Science

About 50 thousand years ago, human beings got out from Africa and prevailed over the world.
The first intellectual activity is the wall painting (CULTURE) and burial ceremony
(RELIGION).
About 30 thousand years ago, human beings began to domesticate animals like dogs, cattle
and pigs.
Animals were used for help of the labors and protection. Mammoths became extinct.
About 10 thousand years ago, human beings began the agriculture.
Agriculture is the FIRST REVOLUTION OF SCIENCE.
They found the eatable seeds, sowed seeds according as seasons, and chose excellent

seeds with plenty yields and good taste, making staple foods like rice, wheat, barley,
potato and corn.

Agriculture brought a big change in the human history.

Settlement, Free of hunger, Make storage, To feed many people, To exchange surplus,
To cooperate for irrigation.==>Civilized Society

(3) Oldest Science
Astronomy: Time and Calendar, Solar and Stellar Motion.==>Astrology
Mathematics: Counting and Writing the Number, and Calculate the Amount.
Egyptian calendar (365 days 6 hours per year plus leap year per every 4 y)
Geometry (Flood of the Nile river and measure the waste land)

Babylonia culture (Pastoral life in night ==> To determine direction and time by
constellation

==> Motion of planets ; 1 week =5 planets, sun and moon)



(4) Science as Natural Philosophy

Ancient Greek
BC 580: Thales: Eclipse, Element (Water ) ==> 4 Elements (Fire, Air, Water, Earth)
BC 520: Pythagoras: Irrational Number, Cosmic System
BC 510: Hekataios: World Map
BC 440: Demokritos: Atom and Vacuum
BC 400: Plato: Idea, Platonic Polygon, Cosmology
BC 350: Aristotle: Earth Centric Universe, Logic, Round Earth, 5th Element (Ether)
BC 300: Euclid: Geometry
BC 280: Aristarchus: Heliocentric Universe, Relative Distance to Moon and Sun
BC 260: Archimedes: Buoyancy’s Principle, Geometry, Cooperation to Military
BC 240: Eratosthenes: Size of Earth
BC 150: Hipparchus: Distance to the Moon, Star Map, Precession, Astrology

Generally, they do not like experiments.

(5) The Night before Science Revolution

Arabian Science: Cultural Exchange between the East and the West
12¢  University: Bologna, Paris, Cambridge, Oxford
13¢  Islamic culture (Roger Bacon)
14¢  Renaissance=Recovery of Humanity

Paper Manufacturing, 3 Big Innovations (Printing, (Gun) Powder, Compass)
15¢  Voyage to India, Asia and New Continent ==> Collection of Plants and Animals

==, Natural History

(6) Science Revolution
16c Copernicus: Heliocentric Universe
17¢  Galileo: Experiments, Observation by Telescope (1609)
Descartes: Scientific Method (Reductionism, Skepticism)
Newton: Differential-Integral Calculus, Laws of Motion, Universal Gravitation
18¢  Natural History==>Botany, Zoology, Mineralogy, Geology
Alchemy==> Chemistry
Perpetual Motion==>Physics
Heat Engine==>Thermodynamics
Naturalist, Natural Philosopher

(7)  Industrial Revolution
1709 Newcomen: Coke==>Coal Mine==>Drain Water—>Streamer==>Heat Engine
1764  James Watt: To Combine the Piston with Cylinder
Ups and Downs Motion==>Rotary Motion==>Power Machine ==>8pinming Factory



All were innovated by experience, and then thermodynamics was established.

Results of Industrial Revolution
(1) Environmental pollution by coke combustion.
(2) Employment problem: Unemployment of skilled workers, Long time labor
(3) Mass production, mass consumption, mass rejection==>Environmental Problem
(4) Establishment of capitalism: Market policy

(8) The 19® Century
Geology (1802 Hutton: 1830 Lyell: Gentle Change Earthy==>Geophysics, Mineralogy
Chemistry (1803 Dolton; Atomic theory)
==>Dyes, Medicines, Fertilizers, Films ==>Chemical Materials
Biology (1859 Darwin; Origin of Species) ==>Theory of Evolution
Physics (1864 Maxwell; Electromagnetic Theory) ==>Electricity

. Scientist: 1848 Hewell
Thomas Henry Huxley: Bulldog of Darwin
University: Science for Science == Humboldt Model
Inventor: Edison, Carnegie, Ford, DU Pont, Siemens, Bell, Diesel, Daimler, Benz, Marconi
College or Polytechnic: Application of science to technology
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(STS4) SCIENCE AND TECHNOLOGY IN THE 20% CENTURY

The 20 century is characterized by
Electricity, Chemistry, Nuclear Energy, Wars, Capitalism versus Communism. .

Growth of power of a bomb:

Epoch Explosive Power Flying Distance  Killed Number
Civil War (1860) 20 kilogram (cannon), 10km, 5
1st World War 2ton (4000 pond bomb), 100km: 50
2nd World War 20 kiloton (Atomic Bomb),  4,000km 200,000
Cold War 20 megaton (Hydrogen Bomb),  10,000km: 2,000,000

Explosion power of a bomb evolved by 1 billion times and explosive power times flying distance
evolved by 1 trillion times within 100 years.

(1) The First Half of the 20® Century
Heavy (&) ,Thick (&) ,Long (&) ,Large (X)
Ford-ism: Division of Labor + Assembly Line==> Mass Production
GM (Sloan Method ) : Model Change ==> Mass Consumption
Toyota : Kanban-ism (Just System ) ==> Decrease of Stock
==> Convenience Store, Temporary ~Staff

Fundamental Science: Classical Physics
Newton Dynamics, Electro-Magnetic Theory, Thermodynamics
Industry: Motor, Machine, Iron Manufacturing, Chemical Production, Electricity

(2) The Second Half of the 20" Century
Light (#) ,Thin (#) ,Short (&) ,Small ()
Control of Electrons: Vacuum Tube ==> Transistor => Semi-conductor
Electronic Revolution ==> Information Technology (IT) Revolution
Atomic Energy: Nuclear Fission => Atomic Bomb, Nuclear Reactor
: Nuclear Fusion ==> Hydrogen Bomb, ( Fusion Reactor ?)
Nuclear War ==> Nuclear Winter
Cold Fusion
Molecular Biology: Double Helix => Gene Modification
Genetically Modified Foods (Tomato, Comn, Potato, Wheat, Cotton, Rice )
==> 2nd Generation GMF
Gene Bank, GM Organisms, Genetic Map, Genetic Diagnosis
Bio-technology (BT) Revolution===> 21" Century

Fundamental Science: Quantum Mechanics, Nuclear Physics, Molecular Biology



Industry: Medicine, Medical Industry, Nursery, Electricity, Information Industry

(3) Problems
Earth Environmental Problem(8.2)
Global Warming, Air Pollution, Water Pollution, Destruction of Tropical Forest,
Destruction of Ozone Layer, Acid Rain, Environmental Hormone
Energy Resources Problem (8.1)
{==Natural (Underground ) Resource Civilization
Infinite Resources==>Mass Production
Mass Consumption
Mass Rejection ==) Infinite Environment
Control of Atomic Energy (8.3)
Control of Human Life in place of God (8.4)
Information Society Problem (8.5)
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(STS5) TRANSFIGURATION OF SCIENCE

Through the 20% century, Science has changed much, and Science and
Technology become intimate terms (close association ).

Science has transfigured in this century.

(1) Militarization of Science
() Archimedes ( BC 250) : Cyracuse War with Rome
Lever's Principle : Iron Neil, Parabolic Plane-Focus of Light, Stone Sling

Cooperation of Individual Scientist: Scientist is useful to the war.

(b) General Mobilization of Scientists in the World War 1
Airplane (1903 Wright Brothers==>1915 Combat plane
Submarine (1885 Fulton)==>1914 U-boat
Tank (!9¢ Farmer in California) ==>1914 Tank
Chemical Weapons (Fritz Haber: Poison Gas)
Terada Torahiko, F.Soddy, C Weizmann, P.Langevin, Irene and Joliot Curie
Many new weapons are proposed by Scientists.

{c) Mobilization to Special Projects in the World War 2

Manbhattan Project (6000 Scientists)
Oppenheimer< E.Fermi, L.Szilard, H. Bethe, H.Urey, R.Feynman
(Japan: Nishina, Arakatsu, Yukawa)
(Germany: W.Hei senberg, von Weizsacker)

Radio Technology (Radar, Magnetron, Sonar)
Rabi, Tomonaga

Transportation (Jet Plane, Rocket-Missile)
Von Braun

New Material (Teflon, Ball-point Pen, Spray)

Bio- and Chemical- Weapons (731 Unit, SARIN)

Any Technologies are used as Military Use and Consumer Use
==>Dual Nature of Science and Technology
==>Do All Technologies Come from Military Technology (Spin-off) ?
(Computer, CCD, Intemnet, Radar, Nylon, Microwave Oven, Diesel Engine, Sonar, Spray,
Frozen Food, Ball-point Pen)



(d) Attraction of military research for scientists
(1) To use research money and materials relatively freely,
(2) To be able to make usually forbidden experiments (live human experiment),
(3) To escape from military conscription (Nakaya’s anecdote),
(4) To satisfy their own patriotism.

Science is universal and international, and scientists should not be caught by narrow patriotism.

(e) Vain of military research
(1) To pay useless money (dishonesty, cheat, padding),
(2) Not to use in every day life (too expensive, too dangerous),
(3) To classify the know-how or secret development (CCD).

(2) Institutionalization of Science
Science becomes an important institution of nation.
==> Nation is the Greatest Sponsor to science and technology.
For National Technology Development (Science-technology fundamental plan)
For Raising National Prestige
Space Development Competition
V2 Rocket by Nazis
Sputnik (1957) <==> Explorer (1958)
Apollo Project, Space Shuttle, Intemational Space Station (ISS)
Satellite for Practical Use (Meteorological, Communication, Resource Exploring
Stationary (Synchronous) Satellite,
Spy (Reconnaissance) Satellite
Satellite for Science Use (Cosmology, Astrophysics, Solar & Planetary Physics)
Accelerator, ITER, Antarctic Expedition,

(3) Technologization and Commercialization of Science
Quick Technologiization
Principles and Natural Laws==>Manufactures by Technology==> Society
Nuclear Weapons, Genetically Modified Foods
Dual Nature of Technology
Military Use <==> Consumer Use
Knife, Rocket, Tie, Bike, Radio
==>Artificial Intelligence, Robot, Nanotechnology
Monopoly and Competition
Patent (Intellectual Property Right, Exclusive Right)
AIDS problem in Sub-Sahara Countries
Patent Protection <==> Humanity Use
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(STS6) ETHICS AND SOCIAL RESPONSIBILITY OF SCIENTISTS

(1) Three Ethical Responsibilities of Scientists
(a) Moral standard or Ethics
(b) Accountability
(c) Social responsibility

(2)Moral Standard or Ethics
Moral: General living standard of individual behavior
Prima Facie: common axiomatic moral: not to lie, true to word, justice, acknowledgement
Ethics: General moral standard in relation to public and society
Human relations: unfaimess, cheat, prejudice, bias, comparison of persons
(Garret Harding: sinking boat problem: utilitarianism or sentimentalism)
(Live human experiment: radio activity, pharmacy, vaccination)
Law: Forbidden when giving mental and physical harm to others
Criminal act: evident harm must be verified.

(Case: as a member of council, propose a false theory, fabrication of data)

2-1 Ethical Violation

(a) Simple error

(b) Sloppy research conduct
Comer-cutting, lack of enthusiasm, carelessness

(c) Criminal act in science research
Not judged by laws: Fabrication, Falsification, Plagiarism
Judged by laws: Illegal use of budgets

(d) Conduct in relation to injustice act
Revenge, ill will, unfair treatment, secrecy

(e) Deviation from fairness
False application, duplicated publication, incomplete note, ignorance of specific person,
Nuisance

What is PROFESSION (different from occupation) ?
(Profess=Pro( in front of) + fess ( declare}=>Pledge the fairness to the God
(1) Bxpertness
Specific, professional knowledge ¢ Exclusive right
<-- Institutional system (Education, Training, NURTURE)
(2)  Autonomy (Self-Control)
Not Accepting Intervention and/or Indication from other Group
<-- Group independence, autonomous right
(3)  Specific Moral (Duty Regulation)



To conform the moral duty for all constituents (Members)
Moral standard is adopted in

Medical Doctors, Lawyers, Trained Nurses
<-- They are related to client's life and fortune.

Agreement between profession and society
Profession offers the service to society and approves to do genuine work.
Society provides honorable status to profession and accepts its autonomy.

Ideal moral in science

Custom in truth: universality, public spirit, unselfish, objectivity, organized skepticism

Donation to others: contribution to public (result supply, serve for public, work as a reviewer)

It is necessary for scientists and engineers to establish the moral standard.

(ex) Challenger Disaster
An executive, who is promoted from engineer, opposed to shoot
the space shuttle Challenger in the first because of deformation of
nozzle. But, he was declared by CEO such that you should take
off your engineer's cap and wear the manager's cap. Then, he
agreedto shoot and the Challenger shooting failed.

Professional Discipline ( Missionary Mind and Moral as a Profession)
(1) Intelligent Faithfulness

(Faithful to Truth)  (BFHZE. /I TEE)
(2) Accountabilityas an Expert

Only the expert can see, look through and forecast
Limitations, Bad-Influences and Results.
(3) Disclose the Facts
Life is much more important than face.

When you are captured by nearby cost, you suffer bigger long-term loss.
(4) Be a citizen before scientist and/or engineer.

Can you talk with your child on your work honestly and proudly.

2-2 Accountability of Scientists to Society
Institutionalization of science

Nation state supplies money, equipment, and personnel to scientists in university by using tax.

Taxpayers have a right to be accounted from scientists to use them properly.
Scientists have a duty to explain that they use them for research and education effectively.

How 1s this accountability investigated ?



University Plan-Execution-Evaluation-Reflection to Resource Allocation

2-3 Social Responsibility of Scientists
Make use of knowledge and experience of scientists for society:
Only scientists can see the know-how of scientific results and inform their opinions rightly

in order to improve the public welfare and to suppress the technological harms.
==>To work as members of councils,

To communicate scientific facts by books, lectures and mass media,
To participate in various movements.

Science and Society
Frank report (June of 1945)
In this report, the social responsibility of scientists was proposed, who have plenty of

knowledge in relation to sciences. Scientists are responsible for the public use of scientific
results.

Dual Nature of Sciences

Scientific results can be utilized for civilian use and military use. It looks science is neutral
in value. However, scientists have moral responsibility for the use of scientific results.

(Appendix 1) Risk Evaluation vs Safety Evaluation
Risk is not shown. = Safety is proved.
IS IT EQUIVALENT ?
Evolution of Risk Evaluation

Urgent Toxicity==> Cancer Induction==> Chronic Illness(==> Precautionary Principle)

(Appendix 2) Background of Accidents
J.G.Gordon: Structure or Why Things Don't Fall Down?
Accidents Occur Due To
SIN, ERROR (FAULT) and METAL FATIGUE
There are few accidents,whichare not related to the MORAL.==> SIN

Carelessness, Intentional Omission, Inattentive, Territory, Self-Respect,
Face, Self-Conceit, Self-Importance, Envy, Greed ( Avarice ),
Narrow-Minded, Political Consideration
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(STS7) TECHNOLOGIZATION OF SCIENCE

(1) What is Technical Rationality ?

Technologization methods are plural.

Video System--- VHS versus BETA Entertamment
Type Writer—- Row of Letters (QWERT) Inertia

Nuclear Reactor -~ PWR, BWR, Gas, Graphite Economy or Politics
DVD Player—HDD versus Blue Ray 27

What determines these products ?

Cheap, Profitable, Efficient, Multi-Functional, Safety, Energy Saving,
Environmentally Effectiveness

Once one system is established, it is difficult to change.

It is interesting to see the reason why each product was adopted.

(2) Speed-up the Technologization
We are involved before understanding them.
Nuclear Fission ==> Nuclear Weapons => Nuclear Reactor

Double Helix ==> Gene Sequence ==> Genetically Modified Technology
We are directed by technology.

Computer, Mobile Phone, GPS
What do you think that innovation is a mother of necessity ?

(3) Inefficient (Expensive) Products
Technologization is not well developed, even if it is possible.
Instruments for Disabled and Aged Persons
Disposal Technology of Waste
No-accommodative to Mass Production and Mass Consumption
{==No-investment for Research and Development
{==Massive, Homogeneous, Concentrative Technology

==> Small, Inhomogeneous, Dispersive Technology
List up those products which are necessitated but not well developed.

(4) What We Lose Sight of
Think about the present situation of our life.

Car Society <==Urban Stucture, Not taking care of human life.
Convenient <==Busy days, Not reflecting.
Buying Easily and Disposable <== Short Life Span of Products



Change of Technology Quality
immediate Profits—> Big Loss for a Long Term

Level of technology itself determines the quality of products, but society does it.

(5)Balance Between Gain and Loss
We must examine the net balance between gain and loss due to
technologization.

(Gain)
Convenience, Efficiency, Efficiency/Time, Safety, Health, Longevity,
New Possibilities (Hand--Tool, Foot--Car, Train, Brain--Computer)

(Loss)
Earth Environmental Problem, City Structure, Vulnerable to Disasters
Bioethics, Busy Life, Loss of Capabilities

Tragedy of Commons (Garret Harding)
Gain is personal and short term versus Loss is global and long term.
(Fishery resources, Exhaust gas of cars, CO2 emission)

Modemn Paradox (Exchange of gain and loss)
Fatness: Preserve Fat for Hunger==>Days of Plenty Foods==> Obesity
Sickle Shape Red Brood Anemia: Strong to Malaria¢==>Weak to Anemia
<Gam for the Past Life, Loss for the Present Life >
Gene P51: Canqer Suppression Gene <>Heart Anemia

List up phenomena which show the modern paradox.

(Appendix) Characteristics of Technology
() To treat the Complex System
Design, construction and usage
(Version-up of soft ware)
(b) Contractors in three levels
Employee (Company, Higher Officers, Group)
Trustee or Clients (Secrecy, Completion)
Public ( Safety, Health, Welfare)
(c) Endemic conditions
Constructing place
Applying (Using) environment
Working area

]



(d) Compromise
Cost and term are limited.
Used conditions
(e) Social experiment (similar to live human experiment)
Partial knowledge
Uncertain result
Non-contrast
Human relation
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(STS8) AFFAIRS SURROUNDING STS — (1)Energy and Resources Problem
Is Natural Resources Civilization Possible Forever ¢

(ENERGY)
(2) History

Till 18¢c, Human Power, Horse Power, Ox Force, Camel Power, Wind Power

18¢  Industrial Revolution: Usage of Coal (Cokes)

20¢ Oil ( Petroleum)
Mining, Transportation, Storage, Combustion, Exhaust Gas, Waste,
Raw Material for Chemical Products

20c later: Natural Gas '
Liquid Fuel by High Pressure, Large Amount, Heat & Electricity
Supply, Relatively Clean (few sulfur comp. & few CO2)

20c later: Uranium ( Nuclear Energy)
Higher Efficiency, High Capacity, No CO2

(b) Extractable Period
How long can the preservation sustain if we use it by the same rate as today ?
Confirmed Reserves/ Consumption Rate Estimated Reserves/ Consumption Rate

Gl 47y 45y

Coal 275y 1270y
Natural Gas 83y 247y
Uranium 50y ?

(¢) Un-Conventional Energy Sources
Tar(Heavy Oil) Sand, Oil Sand, Oil-Shell
Methane Hydrate
Methane within Basket Structure of Water Molecules--Sherbet

==> Fuel Cell
Methane resolves into Hydrogen and Carbon.
Hydrogen is combined with Oxygen to Water.
Electricity and heat are produced.

(d) Renewable Energy Sources
Solar Energy
Solar Panel (Battery) ==> Electric Energy
Solar Heat Usage ==> Thermal Energy
Bio-mass Energy ==>Combustion, Paper, Oil, Wax, Medicine, Building, Clothing
Wind Power Generation, Water (Hydro-electric) Power Generation,



Wave Power Generation, Moon- Solar Tidal Force

(Shortcomings)

(1) Small Energy Density==> Large Plants=—> High Cost (Economical Point)
(2) Unstable Supply<== Day-Night Variation, Weather Dependent, Seasonal Variation

(Stability Condition)
(3) Area Difference (Country Gap)

It is important to combine various methods.

(MINERAL RESOURCES)
(a) Utilization

Base Metal: Iron, Copper, Aluminum, Lead, Zinc, Nickel
(Rice of Industry) Fundamentals of Industrial Products

Rare Metal: Chromium, Cobalt, Manganese, Platinum, Gold, Silver, Tungsten
(Vitamin of Industry) Multiple Function of Machines

Semi-Conductor: Silicon, Cadmium, Tellurium, Germanium, Gallium

(Brain of Industry) Computer Element (Tip)

(b) Extractable Period and Usage

Base Metal: Iron (210y), Bauxite (100y), Copper (54y), Lead (45y),
Zinc (58y), Tin (55y), Nickel (124y)
Rare Metal: Raw Material of Alloys
(Lithium : Battery), (Germanium, Gallium : Semi-Conductor) ,
(Platinum : Catalyst), (Cobalt : Small Magnet), (Titanium : Eyeglass Frame)

(¢) Problems
(1) Uneven Distribution in Developing Countries : Unstable Supply
(2) Monopoly by Developed Countries : Political Price Control

(3) Intense Price Variationdue to Conflicts between Developing and
Developed Countries

(WATER RESOURCES)

(a) Upstream and Downstream Countries

Pollution, Utility
(b)Climate Change »

Australia: Dried Continent, Enlargement of Deserts (Desertification)
(b) Virtual Water

Export of Beefs => Export of Water == Import of Water
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(STS9) AFFAIRS SURROUNDING STS-(2) Earth Environmental Problem

Can we survive even in environmentally exhausted earth ?

(a) Global Warming
Green House Gas (CO2, Methane, Freon, Water Vapor )
Complicated = Functions :
CO2 increases plant growth, but plants can not react it
Water vapors decrease daylight, but they act as green house gas.
Instability:
Warming==>Increase of Sea temperature==>Decrease of Dissolution==>CO02 Increase
Warming==>Dissolution of Tundra==>Emission of Methane==>Methane Increase

Kyoto Protocol :Decrease of 6kinds of green house gas between 2008-2012.
(6% Japan, 7% USA, 8% EU) relative to 1990 Level.

IPCC (International Panel for Climate Change) in 2007

Average temperature increases by 2.7--52C in 100 years.

Rise of sea level is estimated as 10-90m.

(Science of Complex Systems)
Multi-components and their mutual nonlinear interactions.

(1) Sum of parts is not equal to a whole.
(Reductionism can not work.)

(2) Self-organization to a new state is realized.
(Quantity changes to Quality. )

(3) Chaos (non-periodic random motion) happens.
(Unpredictable motion appears.)

(4) Noise, fluctuation, accidental actions and subtle differences affect to motions.
(Famous example is Butterfly Effect )

(b) Destruction of Ozone Layer
03:15-50km at Stratosphere
Chiorofluorocarbon (CFC) :03+C1->C10+02, 03+CIO->Cl+202)
Skin-cahcer, DNA Destruction--Mutation
1987 Montreal Protocol : Prohibition of Production, Trade, and Use
1989 Vienna Protocol : Total Ban of Production
Long Persistence : CFC sustains for more than 30 years.
Secret trades continue from developed countries to developing countries.
CFC rejection from refrigerators and air conditioners do not make progress.



(In the first, Japanese government opposed to Montreal Protocol
becaunse No-Scientific Evidence is confirmed.)

(c) Acid Rain

Combustion of Fossil Fuels==>C02, Sulfur Oxides, Nitrogen Oxides =>
Sulfuric Acid, Nitric Acid==> Acid Rain==> Killing Plants, Corrosion of
Buildings, Acidity of Soil, Soil Contamination

Control of Exhausted Gas

(d) Forest Destruction ( Deforestation )
Decrease of Forest: 1/3of the Japanese Archipelago in a year.
(56 Millionhain 5 years)
Sound Forest Area is 1.3 Billion ha.
==> Crisis of Biodiversity
==>Decrease of Carbon Absorption

(e) Ocean Pollution
(Chain of FEvents)
Organic  Salt => Butrophicication ==> Abnormal Outbreak of Planktons ==>
Red Tide==>Lack of Oxygen==>Death of Sea Lives
(Causes)
Contaminations of Organic Pollution, Heavy Metals, Plastic Wastes, Liquid
Wastes, Environmental Hormones ( Endocrine Disruptors )

Cultivable Fishery ( Shrimp, Blowfish, Yellowtail, Bream)
Global Warming

(f) Water Shortage and Salt Accumulation
Earthis a water planet: 1.4 Ex(10°18) tons, =—>Fresh Water 2.5%
==> Usable Fresh Water 0.01%. Circulation gives rise to 4 times.
Agriculture Use, Industrial Use, Living Use
Water Shortage <==Uneven Distribution
==> Irrigation Construction ==>
==>Hard Land of Domestic Animals

Salt Accumulation ( Capillary Tube Effects) <==Salty Materials (NaCl)
==)> Wasteland

(g) Extended Environmental Pollutions
Chemicals->Environmental Hormones
Nuclear Wastes ‘

Wars (ecocide, depleted Uranium)
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(STS10) AFFAIRS SURROUNDING STS-(3) Nuclear Energy Problem

Can we live in accordance with atomic energy ?

Nucleus (1013 cm ) Atom ( 10" -8 ¢m )
Nuclear Force ( Strong Force ) Electro-Magnetic Force
Nuclear Reaction Chemical Reaction
Fission and Fusion Combination and Decomposition
Sun (Stars) Earth (Planets)
107K (10 MK ) 10°3K (One Thousand K)

Radio Activity and Radiation .
The ability to emit Radiation (p, He,e,n, X, gamma)

(a) Nuclear Weapons
U(235)+ n=>Fission+3 n
U(235)+n=> Fission+3 n Chain Reaction

U(238)+n==> Pu(239) Fission-able

Critical State : Chain reactions can maintain.

Critical Value of U(235)--15kg or Pu(239)--8kg.
==> Runaway of Chain Reactions =—>Atomic Bomb
1945 USA (2 Plutonium: Trinity and Fat Man and 1 Uranium: Little Boy)
1949  Soviet Union ==>'52 UK, '61 France, '65 China, '72 India, '97 Pakistan,
’06 North Korea
(Probable :Israel, Iran ; Scrapped : South Affica, Ukraine, Libya)

1952 USA, Hydrogen Bomb (10 Megaton), 1953 Soviet Union
Nuclear Warheads USA 10,000, USSR 17,000

TNT Power 10tons in each person.

IC (Inter-Continental) BM, SL (Submarine Launched) BM, Strategic Bomber

MIRV

Nuclear Disarmament Treaty

1963 PTBT (Partial Test Ban Treaty)

1970 NPT (Nuclear Nonproliferation Treaty)

1996 CTBT (Comprehensive Test Ban Treaty)
Nuclear Reduction Agreement

1972 SALTI (Strategic Arms Limited Treaty)

1979 SALTII

1987 INF (Intermediate Nuclear Force)

1991 STARTI (Strategic Arms Reduction Treaty)

1993 STARTII



(b) Nuclear Power Plant
Is possible to control safely the chain reactions ?
Reactors: 55 in Japan, 514 in the World.

(Is nuclear power plant CLEAN ? )

(1) Pollution of Radio Activities
Leak of Radio Activities due to Ordinary Operation.
Ejection of Radio Activities due to Accidents.

(2) Nuclear Wastes-- Final Disposition
We must manage the nuclear wastes for more than 10,000 years.
Disposal of Scrapped Reactors.
(Mansion without Toilet)

(3) Radioactive Contamination
From Mining to Purification Processes
Inspection and Repair of Nuclear Facilities.

(c) Related Problems
(1) Plutonium Production by Disposal Treatment
Japanese Possession 40 tons. ( Weapon grade Plutonium )
==>Potential Nuclear Power Country
(2) Danger of Reactors
Charge down by Airplane or Missile.
Destruction by Earthquake.
(3) Waste of Energy
Night-Time Power. Reactor can not decrease the Output.
==> Eco-ice, Raising-Water Plant
(4) Can we stop the nuclear power ?
It is impossible to live without nuclear powers at the peak epochs during June, July,
August and September, except for weekends and summer festivals,
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(Appendix) Fi ssion and Fusion

Energy Release by Nuclear Forces
(p, d, t) ——fusion——>TF e < — —fission— — (U, Pu)

(1) Fission
Runaway of Chain Reactions ==> Atomic Bomb
n+U-->2n+2U-->4n+4U --> 8n+8U --> 16n + 16U -->
Critical Mass : The minimum mass by which the chain reactions continue.
235U :15-20kg, 239Pu: 8-10kg

235U 0.7% in nature ==> Concentration to 99% for bomb, 3-5% for reactor
Gun-type : Hiroshima ( Little Boy ) TNT 20 kiloton
Implosion-type : Nagasaki ( Fat Man ) TNT 15 kiloton ( Max 50 kiloton )

Controlled Chain Reaction ==> Nuclear Reactor
n+U-->n+U->n+U->n+U-->n+U->
Emitted neutrons except for one are absorbed by Cadmium.

Fast Breeder
Coolant (Energy Absorber ): Sodium (Usually Water )
235U +n -> fission, 238U +n ---> 239Pu
(Follow up Transactions)==>Extraction of Plutonium
Japanhas 40ton Nuclear Fuel Grade Plutonium.
(Plu-Thermal Reactor)

Depleted Uranium (238U ) ==>Use in Iraq War

(2) Fusion
Runaway D+T Reaction at 100 M degree=—> Hydrogen Bomb
D+T==>4Hetn  10-60 Megaton (No Critical Mass)
Coulomb Repulsion --> High Temperature --> Collision = Fusion
TNT Powder => Atomic Bomb => Hydrogen Bomb

Controlled Reaction : Not in success.
(1) Magnetic Confinement (ITER )
(2) Laser Implosion
(Cold Fusion : Electrolysis of Heavy Water )
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(STS11) AFFAIRS SURROUDING STS—(4) Biotechnology Problem

Atpresent,it is possible to manipulate the human lives from birth to death

Can the human beings manipulate the human lives in place of God ?

(a) Molecular Biology

Characteristics of Organic Life
(1) Metabolism (== Cytoplasm
(2) Inherence (Breeding, Inheritance) <== Gene

(3) Evolution {== Gene

Gene : Chromosome--DNA (Deoxyribo Nucleic Acid) Double Helix Structure
DNA (A,T,G,C) Base : (A,T),(G,C) Pair : Adenine, Thymine, Guanine, Cytosine
RNA:(A.U,G,C) Base : (A,U),(G,C) Pair : Uracil

Central Dogma :3 Bases of DNA => Transcription to RNA==> Amino Acid
==> Protein ==> Cell : Design of Life

Body Cell:Cell Division after Copying DNAs
Germ (Reproductive) Cell : Reductive Cell Division

==> Incorporate at the Fertilization

(b) Gene Modification
(1) Principle
GENOME : Total Set of DNAs=> Genetic Map==>Position of Gene
==> Gene Therapy
==> Genetic Modification
(a) Restraint Enzyme == Cutting the DNA : Scissors
(b) Linking Enzyme == Sticking the New DNA : Paste

(c) Carrier (Vector) == Transporting the New DNA :Plasmid DNA
(2) Objects

Medicine-- Insulin ( Hormone from Pancreas)
Crops-- Tolerant to Damage by Blights and Insects

Tomato, Soybean, Com, Cotton, Potato, Rice
Livestock-- Grow Fast and Plump

Cattle, Pig, Sheep
Medical Treatment -- Remedy of Hereditary Disease

Others-- Fish (Sparkling Goldfish, Salmon), Tree, Dog, Cat
(3) Problems

Safety : Substantial Equivalence 7?7

Effect to Ecosystem : Overgrowth of Weeds, Barren Plants



(c) Embryo Control Technology
(In Vitro Fertilization )
Already Established Technology
Egg from Ovary ==> Fertilization in Test Tube=>Growth to Embryo
==>Retun to Womb (Uterus) => Implantation
(Problems)
(1) Abuse of Eggs
(2) Borrowing Womb
(3) Diagnosis of Gene
(Cloning or ES Cell)
Transplantation of DNA to Egg of Deleted DNA
==> Stimulate to the Same State as Fertilization=—=>Growth to embryo
==>Retum to Womb==> Clone (Sheep, Mouse, Cow, Cat, Dog)
or ==>Produce the Human Embryo Stem Cell
==>ES Therapy ==> Reclamation Medicine

(c) Gene Therapy and Gene Discrimination

(Method)
(1) Fertilized Egg==> Genetic Test ==> Rejection or Adoption
(2) Special Cell ==> Specific Gene ==> Genetic Modification
(3) Gene Map=> Breeding of Human Beings

(Problems)
Alteration of Ecosystem, Eugenic Concept, Breeding,
Organ Donation, Gene Discrimination, Cloning of Human Beings
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(STS12) AFFAIRS SURROUNDING STS—(5) Information Society Problem
Does the Information society bring the light or shadow to us ?

(1) IT Revolution

1900 1* IT Revolution (Edison)
Filament -- Metallic Bar -- Electric Current
==>1904 Vacuum Tube: Commutator of Electric Current

1948 2™ IT Revolution (Shockley et al) -
Transistor <==Solid State, Down Sizing, Strong, Stable, Power Saving
==> Multipurpose Computer

1960 3 IT Revolution
Silicon- Tip + Transistor Circuit ==> 1975 Micro-Tip
==> Personal Computer

1990 4™ IT Revolution
INTERNET, PC Communication => Combination of Small Computers
==> Ubiquitous Computing

(2) Light of IT Technology
Exchange of Enormous Information over Time & Space Limitation
No National Border
Easily Exchange of Opinions and Commercial Transaction
Multi--Media ( Sound, Picture ) ==> Extension of Life Space
Network Formation by INTERNET
==>This movement can affect government and society.
(NGO, NPO, International Spread)
e-Chart
Medical Record => Remote Diagnosis
New Education Method ==> Internet Lecture, Library, Museum
==> Virtual University
Others
ITS (Intelligent Transport System ), Digital Archives, e-commerce
SOHO (Small Office, Home Office), WEB-Site

(3) Shadow of IT Society
(a) Centralization of Information
Administration of Personal Information
== Academic Background, Medical History, Personal History, Career,
Academic Record, Tax Payment, Criminal History
+ Gene Information ==> Unification Management == Psychological Pressure



Asymmetry between Power and Common
(b) Crisis of Privacy
Flow-out of Privacy to General Public
==INTERNET : Easily Usable System
Fragile to Violation of Privacy
(¢) Uniformity--The Way to Totalitarianism
Computer Nerds
Desire to Gather much Information without End
Renewal of Information for Valuable Use
Newest is Best
==)> Contrary to Creation
Pursuit for Technology
Information is similar to paper money, which is useless if not used.
(d) Misunderstanding of Information Society to be Different from Industrial Society
Primary Industry : Agriculture
Secondary Industry : Industry
Third Industry : Information and Service
==> International Division of Industrial Structures

(4) Future
Compatibility of Soft-Ware, Complex Operation, Infrastructure--Optical Fiber,
Attachment ( Belonging )
Selection of Information, Creation
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(STS13) STS IN THE 21+ CENTURY

(1) Future of New Technology

Robotics: Work in place of person
(Housework, Nursing Care, Healing Partner, Fire, Factory Labor)
(Military Use: Soldier, Unmanned Vehicle, Transporter)

With IT (Artificial Intelligence, Artificial Life)

Nanotechnology: Small Scale Devices (Micro Machine), Medicine, Cosmetic
(Energy-saving, Tractable, Compact, New Material (for. Superconducting))
(Military Use: Small Weapon with Chemicals and Bio-organism)
(Pollution: Similar to Ashestos)

"Be Careful to Dual Nature of Sciences

(2)Change of Technological System
Old System New System
Enlargement (K&I{l) ==>Smallness (/)Ei{})
Uniformity (—#fk) ==>Diversity (£#{k)
Concentration (£9{k) ==>Dispersion (Z}8{k)
Advantages of new system
(DFlexible and Self-control (Solar Panel, Rubbish Handling, Small Hydraulic
Power Plant)
“Approximate the production spot to consumer spot.
(Energy saving and responsible to disposals)
(2)Useful at the Emergency (Portable Toilet, Portable Range, Fuel Cell,
Mobil Phone, Candle)
When life lines are cut out, tractable devices are valuable.
(The higher the civilization is, the greater the disasters become.)

Combination between two systems is necessary.

(3)Change of Science and Scientists
From reductionism to the science of complex systems
Macroscopic systems with multi-components==>Iifo-sized Science
Generalization or synthesis of sciences==>New Natural History

From specialist to generalist==>Perspective on Whole Sciences



Coordination between natural sciences and human sciences==>Art and science
From ivory tower to civil life==>NGO, NPO, Citizens Movement
(Scientists with a broad viewpoint)

Scientists with social literacy and citizens with science literacy

(4Importance of Precautionary Principle
New regulation for application of scientific results:
Questionable to public health and environment must be eliminated.
(Long term effects, Negative asset)
Complicated discussions are necessary.

(Capitalism, Free trade, Excessive concern, Excessive investment,
Safety (Risk) evaluation)

Survival from accelerated technological innovations
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