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It is the ethics which makes human to make the justifiable use of radiation; there are
always two sides of coin; the benefits in the use of ionising radiation and radionuclide
should weigh with the risk. Radiation technology has both, the advantages and
disadvantages with certain shortcomings; however abandonment of any technology at this
juncture may be threat to human civilization. There should always be a rapid evolving
process in the development of technology-and so in radiation techniques for the
sustenance of human welfare. Hence a "strategy" is intended to be proposed and
formulated through this Conference; some in-depth and deep rooted engravings on the
young minds are proposed which are going to be the part of an enlightened citizens and
policy makers of tomorrow who could justifiably implement the right and better use of
radiation technology. Thus nowhere it could be taken as the liberal use of double-edged
sword.
The proposed strategy in the presentation will emphasize on educational policy from light
learning activities in the classroom to a short term and long-lasting impact for the
young children through planned lessons which could make a mind-etching luminous
part of their curriculum. Ethics is an engrave on the minds which are formed after
prolonged exposure of stimuli to brain through receptor organs by various ways like by a
regular 'dinner table chats', 'company chat on playground' and 'off-hour chat by teacher'
or by self-experience. Radiation education leading to ethics certainly can not be by selfexperiences - however the narration, pictures and movies on some of incidences like that
of Hiroshima and Nagasaki should be very often and religiously given and shown to them
world wide. An impressive and 'sugar-coated' informal ways of radiation education is
needed.
The principle of 7 Es i.e. how exposure to experiences, education, enrichment of
knowledge, elimination of fear and engravings in mind lead to ethics for radiation
which will give us enlightened citizens, policy-makers and leaders. Author will advocate
the inclusion of certain lessons in curriculum whereby child should cultivate rationality of
the use of radiation and eliminate fear against radiation. This would enable adolescent
brains to permeate the judicious learning leading to the formation of their mindset and
related behaviour. The psychological and sociological impact of radiation education with
the possible questions in the minds of august audience and luminaries are also intended to
be discussed. The logics based upon the adolescent brain and age-related behavioral
manifestations will further advocate the proposed strategic and premeditated theory on
ethical education on the use of radiation technology.
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INTRODUCTION
It is the ethics which makes human to make the justifiable use of radiation; there are
always two sides of coin; the benefits in the use of ionising radiation and radionuclide
should weigh with the risk. Radiation technology has both, the advantages and
disadvantages with certain shortcomings; however abandonment of any technology at this
juncture may be threat to human civilization. There should always be a rapid evolving
process in the development of technology-and so in radiation techniques for the
sustenance of human welfare. Hence a "strategy" is intended to be proposed and
formulated through this Conference; some in-depth and deep rooted engravings on the
young minds are proposed which are going to be the part of an enlightened citizens and
policy makers of tomorrow who could justifiably implement the right and better use of
radiation technology. Thus nowhere it could be taken as the liberal use of double-edged
sword.
1.1 The Nature and Scope of Risks and Benefits
The requirement that research be justified on the basis of a favorable risk / benefit
assessment, bears a close relation to the principle of beneficence, just as the moral
requirement that informed consent be obtained is derived primarily from the principle of
respect for persons.
The term "risk" refers to a possibility that harm may occur. However, when expressions
such as "small risk" or "high risk" are used, they usually refer (often ambiguously) both to
the chance (probability) of experiencing a harm, and the severity (magnitude) of the
envisioned harm.
The term "benefit" is used in the research context to refer to something of positive value
related to health or welfare. Unlike "risk", "benefit" is not a term that expresses
probabilities. Risk is properly contrasted to probability of benefits, and benefits are
properly contrasted with harms rather than risks of harm. Accordingly, so-called risk /
benefit assessments are concerned with the probabilities and magnitudes of possible
harms, and anticipated benefits (Figure 1). Many kinds of possible harms and benefits
need to be taken into account. There are, for example, risks of psychological harm,
physical harm, legal harm, social harm and economic harm, and the corresponding
benefits. While the most likely types of harms to research subjects are those of
psychological or physical pain or injury, other possible kinds should not be overlooked.
Risks and benefits of research may affect the individual subjects, the families of the
individual subjects, and society at large (or special groups of subjects in society).
Previous codes and Federal regulations have required that risks to subjects be outweighed
by the sum of both the anticipated benefit to the subject, if any, and the anticipated benefit
to society in the form of knowledge to be gained from the research. In balancing these
different elements, the risks and benefits affecting the immediate research subject will
normally carry special weight. On the other hand, interests, other than those of the subject,
may on some occasions be sufficient by themselves to justify the risks involved in the
research, so long as the subjects' rights have been protected. Beneficence thus requires
that we protect against risk of harm to subjects, and also that we be concerned about the
loss of the substantial benefits that might be gained from research.
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1.2 Role of Agencies
Now the ICRP guidelines are
that "any risk must be kept
much smaller than that from
other hazards" and "the
probability of developing
radiation-dependent diseases,
characteristically cancers, is
directly proportional to the
dose received". That is, there
is no threshold. By the late
1970s the question had
become one as to what is
'reasonable'. Utilitarian costbenefit analysis was in
vogue. The key questions
were seen as: How many
lives will be saved? What will it cost? Protect society, it was thought, and the individual
will be protected. But by the time the 1990s arrived the emphasis had changed. A concern
for individual risk was uppermost. An important question was that of inequity. It was not
acceptable if a single individual was at high risk even if the population at large were
relatively safe. Standards must therefore address the question of the individual risk.
Now that we are in the 2000s the focus has become one of looking at individual risks,
sometimes from single sources. But the threshold effect is still debated. The French
Academy (the reporter notes the dependence of French industry upon nuclear power and
of French military prestige upon nuclear weapons) has produced a report that says such a
threshold exists. In the US Senate, Sen. Pete Domenici has introduced a resolution
demanding recognition of such a threshold by bodies such as ICRP. Yet, says, ICRP,
there is no threshold.2
It is the ethics which makes human to make the justifiable use of an inventory like
radiation and radioactive substances. There are 2 sides of coin- the benefits in the use of
ionising radiation and radio-nuclides should weigh the risk. While irradiation of humans
in medical and other researches can present certain calculable risks, such irradiation,
when properly controlled, carries a smaller risk to health than many chemicals,
Pharmaceuticals and other agents in common use. The International Commission on
Radiological Protection (ICRP), established in 1928 by the International Congress of
Radiology, has published comprehensive recommendations on the protection of man from
ionising radiation, including recommendations on exposure in the context of medical
research. In addition, the World Health Organisation published a report on the use of
ionising radiation and radionuclides on human beings for medical research, training and
non-medical purposes.
One of the actions of International Radiation Protection Agency (IRPA) on the
Executive Council from Hiroshima was to operate a forum for discussion of different
2

http://www.pugwash.org/reports/nw/nwl l.htm The Effects of Low Level Radiation Report of the
British Pugwash Group 18 April 2000; Chair: Sebastian Pease Rapporteur: Peter Nicholls, British Institute
of Radiology, London, UK
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Codes of Ethics with a view to preparing a proposal for adoption in Madrid. This
proposal prepared is based on the common elements of the Codes adopted by the US
Health Physics Soclety9 The UK Society for Radiological Protection and the
Australasian Radiation Protection Society. Note has also been taken of the Canadian
Radiation Protection Association Code of Professional Ethics where its coverage was
similar to that of the other Codes. It is commendable that societies and individual IRPA
Members are encouraged to review the proposal and make comments or suggestions.
Though, the principles have been primarily intended to aid members of IRPA Associate
Societies in maintaining a professional level of ethical conduct, however their
significance and relevance can not be safely ruled out in policy making. They are to be
regarded as guidelines using which members may determine the propriety of their
conduct in all relationships in which they are exercising their professional expertise. "If
there is reason to believe that a member had breached this Code of [Ethics / Ethical
Conduct], the Society to which the member belongs [shall/should] investigate and [take
appropriate measures. /, if substantiated, the member may be required to forfeit
membership of the Society and of IRPA]"3
1.3 Present Scenario of Use of Radiation Technology
Renewable energy sources other than hydro have high generating costs but are suitable
for small intermittent-load electricity demand. Nuclear power generation is an established
part of the world's electricity mix providing over 16% of world electricity4 (cf. coal 40%,
oil 10%, natural gas 15% and hydro & other 19%). It is especially suitable for large-scale,
base-load electricity demand.
A total of 438 nuclear power plants were operating around the world at the end of 2000,
according to data reported to the IAEA's Power Reactor Information System.
Asia is the only region in the world where electricity generating capacity and specifically
nuclear power is growing significantly. In East and South Asia there are currently about
100 nuclear power reactors in operation, 20under construction and plans to build about a
further forty. The greatest growth in nuclear generation is expected in China, Japan, South
Korea and India. India is a pioneer in developing the thorium fuel cycle, and has several
advanced facilities related to this.5
In India 14 units in operation (2.5 GWe), 8 under construction, 5 planned or proposed,
also 5 research reactors. India6 has achieved independence in its nuclear fuel cycle.
However, nuclear power currently supplies less than 4% of electricity in India. The units
under construction are due for completion by 2010. A further five units are planned or
proposed. In contrast with North America and most of Western Europe where growth in
electricity generating capacity and particularly nuclear power has levelled out, a number
of countries in East and Southeast Asia are planning and building new power reactors to
meet their increasing demands for electricity.

3
4

[IRPA Code of Ethics (Draft 1 June 2002] [Ethics / Ethical Conduct] (Draft 2 October 2003)]
http://www.uic.com.au/nip07.htm

6

Asia's Nuclear Energy Growth, Nuclear Issues Briefing Paper 2, November 2003; http://wvvw.uic.coin.au/nip02.htm
http://www.uic.com.au/nip07.htm
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2. ISSUES OF ETHICS AND MORALS
Law and morals don't always meet, new area, old questions or new area with new
questions? Does the medium bring new ethical questions to bear? e.g. security and safety;
we have the same information (and possibly more) but the problems come from easier
handling of that information. Ethics is the study of morals which are the (right or good)
habits which people have in a society (lat. Mores). Applied ethics tries to simplify the
questions of ethics/morals so that they can be discussed. Ethics have been and are still
(albeit to a lesser degree) used to formulate policies in societies. Therefore the aim(s) of
Ethics are the good of the people to understand what it would be - meta-ethics, to build a
system to solve how to get there, to apply the system(s) to actual questions coherently and
consistently and to aid us in our moral problems.
2.1 Ethics for Radiation
Why ethics for radiation technology is needed ? Any Technology has advanced faster
than ethical values, morals and laws and it warrants discussion between relevant parties,
ethicists, professionals, 'intelligentsia', organization representatives, politicians,
media, 'normal' people, etc. And so is with the technology using radiation and
radioactivity. Therefore for the advancement of radiation technology both ethicists and
professionals (i.e. users and policy makers) are needed to understand both to be able to
discuss rationally (and emotionally, at that) the - Ethics and - Technology whereby the
conceptual and usage muddles could be avoided. Professionals can provide the necessary
facts of the details and Ethicists can clarify the questions so that discussion is possible
whereby users at one juncture have better understanding with general public. This
understanding is highly desirable for the growth of technology and development of any
country. At this point the Darwinism should be evaluated with a view of self evolving
process of countries and races. As Social Darwinism says that some individuals
or 'races' based on some of their features are 'better' than others and thus ought be
favoured above others. How to measure these traits? What to do with those less 'good' in
term of developed and developing and underdeveloped countries.
2.2 '7-Es9-Ru!ed Ethics for Radiation Use
Guidelines are hereby recommended as 7 rules on the basis for ethics on use of radiation
and radiation technology.
I. Elementary Rule : The use of radiation technology should be useful to society.
II. Experiment Rule : Experiments should be based on animal research. No further
experimentation if death or disability occurs.
III. Evasive Rule : No unnecessary physical or psychological harm to the subjects and
students.
IV. Economic Rule : In radiation technology the risk involved should be proportional
to the benefits.
V. Employee Rule : Protect the worker/employee or any subject from harm. ()
VI. Ethical Rule : Policies should be prepared by highly qualified scientists with
ethical background only.
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VII. Elimination Rule : The researcher must be prepared to discontinue the experiment
in the event of any results untoward to the society.
And I hereby make an eloquent appeal for action. The rules require continuous dialogue.
Assessment of risks as a percentage of natural background may be the most useful. This
then also enables us to consider the question of environmental radiation protection policy-an area which current human-focused guidelines do not address. Because the
environment is not one of individuals, such risks are direct and not statistical in nature.
What will be the effect on oak trees? Or shellfish? Note that some organisms are much
less sensitive to radiation than are human beings (cockroaches are the famous example)
but others more so (including some plants and perhaps trees).
2.2.1 Three fundamental principles: But justifying acceptable levels of radiation
involves invoking more than science; it is also a matter of policy into which technical
radiological issues are but a minor input. At the moment all we can say technically that:•

Keep radiation as low as reasonably practicable to minimise long term effects

•

Justify all exposure by considering the benefits

•

Keep all exposure within legal limits

2.2.2 Limits: The guideline should be set to prevent acute effects and to provide a legal
backstop. Just exceeding a limit is not a life or death matter but it does show that safety
needs to be given the right level of management priority. Safety should be achieved by
gaining the trust of people by an honest approach on the risks of radiation, discussing
safety openly. This is done with regular staff training, working with Trades Union
appointed Safety representatives and regular meetings with representatives of the local
community. The ability to empathise with the full cross-section of society, from
managing directors to shop stewards to concerned members of the public is a key quality
of radiological protection specialists.
2.2.3 People should have dialogues together: People from all radiation organisations
and businesses should meet with common man together, to provide a forum for radiation
safety issues to be debated in a proper scientific manner. I will likely to have 2 aspects,
one, scientific which is the correct way to proceed and another philosophical which have
different value systems. However, victory through ethics has one motto "that the benefits
of working and living with radiation will always outweigh the risks". The necessity for
such a meet is that many people worried on account of radiation and its effects; they are
confused by the contradictions also. For example, diagnostic x-rays and therapeutic
gamma rays are considered good whereas radioactive wastes are bad. We believe that to
help workers, patients and the public deal safely and rationally with radiation, they should
understand something about it. Radiation Education Forum can do this independent of
both the nuclear industry and anti-nuclear protest groups.

3

C T V S A TUT* #~^1k/

3.1 "Catch Them Young Strategy":
From that we are all humans, certain
intersubjective norms follow. All humans subscribe to certain normative facts, like
'protect your young', 'try to maximize your own survival' etc. Teaching anything new or
transferring a thought or an idea to a youngster is far easier than teaching or transferring
to a grown up. Western nations are fully aware of this fact and have fully
developed programmes for energy awareness and environment for school kids. In India
-
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the same kind of detailed attention or concentration to inculcating the values of
environment protection and nuclear energy is lacking. From these follows the need to act
socially by the morals of the society which can be seen as basis for all developing society
that is the society making the best and 'optimal' and 'rationale' use of technology like
those of radiation which is based on the psychological and sociological impact of
radiation education with the possible questions in the minds of august audience and
luminaries need to be addressed at this juncture. The logics based upon the adolescent
brain and age-related behavioral manifestations will further advocate the proposed
strategic and premeditated theory on ethical education for the use of radiation technology.
Now what is most important that a "strategy" for some in-depth and deep rooted
engravement on the young mind needs to be chalked out and formulated through this
Conference which could produce the enlightened citizens and policy makers of tomorrow
who could justify the right and better use of radiation and radionuclides.
The principle of 7 Es i.e. how exposure to experiences, education, enrichment of
knowledge, elimination of fear and engravings in mind lead to ethics for radiation
which will give us enlightened citizens, policy-makers and leaders. Author will advocate
the inclusion of certain lessons in curriculum whereby child should cultivate rationality of
the use of radiation and eliminate fear against radiation. This would enable adolescent
brains to permeate the judicious learning leading to the formation of their mindset and
related behaviour (Figures 3 and 4).
Figure
3
:
Pyramidal
Representation of Strategy of
Radiation Education
Most schools consider these
topics as a "chore" imposed
from "above" to be "got over
with". Not only at school but
also at home these topics
deserve to be given more
attention and a gentle emphasis
by
parents. Of
course
Government plays a key role in
education and awareness as it
alone has the resources to
mobilize such programmes and run awareness programmes country-wise.
3*2 Proposed Strategy: The author intends to propose through his presentation a short
term and long-lasting impact educational strategy for the young children with certain
proposed lessons which could make a 'light' part of their studies. Strategy includes
1. Classroom but burden free activities involving the use of Geiger Muller Counter,
microwave, radio waves and full spectrum of light, its energy and its relationship
with the frequency.
2. Use of Radiopharmaceuticals involves the use of medicines labelled with a
radionuclide in order to evaluate their biokinetic behaviour. In some instances the
radionuclide may be administered separately from the medicine.
3. Radiography of the subject may sometimes be necessary to assess the action of the
medicine, particularly where medicines affecting bone metabolism are involved.
-
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4. Diagnostic applications: Most of such research is incidental to the irradiation of
patients in the course of diagnosis and treatment, but it will sometimes be
necessary to evaluate normal subjects as well. The establishment of medical and
biological reference values based on an adequate selection of known normal
subjects provides standards against which abnormalities can be judged.
5. Other Uses, This category covers studies in physiology, pathology and
anthropology and includes studies on volunteers involving the use of compounds
labelled with radioactivity to investigate, for instance, iron absorption, the fate of
food additives and pesticides that are swallowed or inhaled.
6. Models of Nuclear Power Plants, X-rays, Primary Idea on Dose-dependent Effects
Figure 4°8 7 Es Circle
for
Radiation
Education Strategy
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Difficult interactions are not unique to science, but the dynamic of the research setting
provides a distinct context for such relationships to develop. Interaction to the scientific
research endeavour should not be appalling. The National Academies should issue many
reports and publications on responsible conduct in radiation science. Read free online or
purchase in bulk.
4. SHORT TERM AND LGNG-LASTING IMPACT
4.1 Imprinting - Role of Braim Neurologically it can be hypothesized that the term
mind is an abbreviation of ill-defined groups of mental activities, memory, emotions,
intelligence and behaviour. Anatomically such activities are governed by certain areas of
the brain. These are frontal neocortex, limbic lobe, hypothalamus and upper brain stem.
At the core of these structures lies the medial forebrain bundle, the complex set of
ascending and descending fibres that connect these structures rostrally and caudally.
4.2 Adolescent Brain: Impressions and engravement of new and newer learnings in
mind are the results of formation of new and newer connectivities of neurons,
qualitatively and quantitatively as well as formation of new proteins. But it is all
depending on the types and quality of stimuli being fed to the young brain through
sensory organs or one can say exposure to the atmosphere created around him. The bare
-
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fact should not ignored that more strenuously you put a fact in this developing brain more
it gets disenchanted from that very learning. It is also to be included in his curriculum
that he or she should cultivate rationality, eliminate fear towards radiation only then he
will be able to permeate the right learning in his mind forming his behaviour.
Recent developments in brain research provide scientific support to the theories on the
limitations of youth's decision-making. The development of a child's brain to adulthood
has been traced. It is found that biologically, adolescents do not have the same abilities as
adults to control their actions and make sound decisions (Researchers at UCLA, Harvard
Medical School and the National Institute of Mental Health). However, a process called
"myelination" a normal healthy adolescent brain develops during adolescence, as
researchers have discovered through neuroimaging technology.

Figure S
The General Strategy for Radiation Education
The brain's maturation process continues through adolescence and is not complete until
the early 20's. The area not yet folly refined and focused in the adolescent mind is called
the prefrontal cortex. The prefrontal cortex is the largest section of the brain, slowest to
develop, and undergoes the most drastic changes during adolescence. The prefrontal
cortex is responsible for complex thinking. It allows the mind to organize, perform
abstract thinking, prioritize, anticipate consequences, control impulses and conform
behavior accordingly.
The frontal lobes play important roles in a variety of higher psychological processes - like
planning, decision making, impulse control, language, memory, and others (Figure 6).
There is mounting evidence that neuronal circuitry in the frontal lobes is shaped and fine
timed during adolescence, and that experience plays a prominent role in these changes
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To compensate for the underdevelopment of the prefrontal cortex, the adolescent brain
relies heavily on another area of the brain called the amygdala, which creates a tendency
to react on instincts.
Pubertal increases in gonadal hormones are a hallmark of adolescence, although there is
little evidence for a simple association of these hormones with behavioral change during
adolescence. Prominent developmental transform-ations are seen in prefrontal cortex and
limbic brain regions of adolescents across a variety of species, alterations that include an
apparent shift in the balance between
mesocortical and mesolimbic dopamine
systems.

Figure 6: Tie Frontal Lobe of Brain

Developmental
changes in these
stressor-sensitive regions, which are
critical for attributing incentive salience
to drugs and other stimuli, likely contribute to the unique characteristics of adolescence .
Developmental transformations of the adolescent brain may have been evolutionarily
advantageous in promoting behavioral adaptations to avoid inbreeding and to facilitate
the transition to independence. These brain transformations may also alter sensitivity of
adolescents to a number of alcohol effects, leading perhaps in some cases to higher
intakes to attain reinforcing effects. These features of the adolescent brain may also
increase the sensitivity of adolescents to stressors, further escalating their propensity to
initiate any use. Additional investigations are needed to resolve whether ethanol use
during adolescence disrupts maturational processes in ethanol-sensitive brain regions .
It's no wonder that the adolescent years—the transition between childhood and
adulthood—can be the most sensitive time in a person's life. Indeed, although physical
strength and reaction times peak in these years, morbidity and mortality increase by 300%
in this group.11,12
4 3 Environmental Influences Much of the behavior characterizing adolescence is
rooted in biology, intermingling with environmental influences to cause teens to
assimilate the surrounding, take more risks, and experience wide swings in emotion.
9

Spear LP. (2002) The adolescent brain and age-related behavioral manifestations. Neurosci Biobehav
Rev. 24(4):417-63.
10

. Spear LP. (2002): The adolescent brain and the college drinker: biological basis of propensity to
use and misMse alcohol. J Stud Alcohol Suppl. (14):71-81.
li
Robert Wood Johnson Foundation: http://www.rwjf.org/index.jsp
12

http://wvvw.tern.org/
On September 18-20, 2003, experts gathered In New York to address the changes and challenges of
adolescence at a meeting called Adolescence Brain Development: Vulnerabilities and Opportunities. The
conference was hosted in collaboration with the Robert Wood Johnson Foundation and the Tobacco
Etiology Research Network, with support from the National Institutes of Health.
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Whether this kind of instability may be of any use? Yes. A physically mature body and a
still-maturing nervous system may be of great use for imprinting several ethical facts and
moral values. The interaction of biological changes and environmental challenges makes
adolescence a time of increased vulnerability and provide a great opportunity to the
policy makers. The adolescent brain is built to leam, amassing more knowledge in high
school and college than at any other time. With the right dose of guidance and
understanding, adolescence can be a relatively smooth transition. And for most
individuals, that's exactly the case, with the majority of teens getting through those
difficult years just fine.
5. THE ETHICS OF RADIATION STUDY-PREREQUISITE
Ethical and philosophical issues arising in and from the health care system. Problems and
conflicts in society are generally being posed by interpersonal, professional and teacherstudents relationships. Questions dealing with the right to learn and leave, the right to
discard are the limitations in implementation our strategy.
The multi-dimensional nature of study and complexities in providing RADIATION
information to diverse populations required streamlining. Students' self awareness,
knowledge, and skills addressed through discussions of readings, videos and practice
exercises.
Sol Integrity and Trusts These are the hallmarks of the scientific discovery and use of
technology. Being objective is critical to this process, because communicating one's
research to the scientific community is at the heart of what keeps science alive. It's also
the principal way that scientists make their reputations, get jobs and promotions, and
obtain sustained research support. In the current climate of radiation research, ethical
education has become trickier than ever. Therefore efforts need to be more collaborative.
Institutions need to be more aggressive in turning radiation knowledge into products.
Even though universities, professional societies, and journal publishers have radiation
policies and ethical guidelines outlining the standards that researchers should strive for,
no one is adequately prepared to deal with disputes. When problems do arise, the system
still relies on trust that those involved will act responsibly. Although the research
community agrees that high ethical standards are worthy goals, few of these junior
members of ike scientific commumity receive any explicit training on publication
practices and mores. Instead, they are expected to absorb their respective disciplines'
standards by osmosis. Teaching ethics to researchers is not the key point—"ethics are
caught? not taught" one saying goes. Rather, many think the focus needs to be on
helping researchers to be prepared to work through problems together so that everyone in
public involved will be satisfied with the outcome. But it is not true. Agencies should
have dialogues directly with public and it only possible when they have clear
fundamentals the seeds of which were sown during their teenage years.
5.2 Discourse on Radiation Ethics: Talking to one's trainees about radiation ethics is
like talking to one's children about something boring. Topics such as the use of radiation
and nuclear power in the public place may be experienced as highly personal and
potentially embarrassing and generally thought to be restricted to only intuition and work
place. A further parallel between radiation education and sex education is that if not given
good information and opportunities to get answers to their questions, not only children
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but adults too will certainly pick up potentially damaging misinformation and share
misunderstandings.
•

Knowledge on the radiation technology exerts many pressures on beginning and
experienced ones alike. All parts of the research system have a responsibility to
recognize and respond to these pressures. Institutions must review their own
policies, foster awareness of radiation ethics, and ensure that researchers are
aware of the policies that are in place. And researchers should constantly be aware
of the extent to which ethically based decisions will influence their success as
nuclear scientists.

•

Radiation Scientists should seek to advance nuclear science, understand the
limitations of their knowledge, and respect the truth. They should ensure that their
scientific contributions, and those of their collaborators, are thorough, accurate,
and unbiased in design, implementation, and presentation.

•

Guidelines should be offered not in the sense that there is any immediate crisis in
ethical behaviour, but rather 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.13

Surely many problems can be ameliorated by a constant awareness of the special duty of
faculty to foster the intellectual growth and independence of their students, by a habit of
generosity in giving as much credit to their contributions as is consistent with realistic
appraisal, and by the meticulous observation of strict standards of citation and
acknowledgment.14
6. JOINT EFFORTS FOR QUALITY OF LIFE
Radiation Society should provide a broad forum for ethical, legal, social, and other issues
related to nuclear science and technology (Figure 7), including the online Professional
Ethics Reports. Hence it becomes not only the ethical but social and political issues to
deal with. As shown in the Figure quality of life of individual, society and polity depends
on 4 other factors like system quality, accountability, rights and obligation and ethics.
Accountability, liability & control are related to following issues:•

Ethical issues: who is morally responsible for consequences of abuse of radiation
energy or power cut?

•

Social issues: what should society expect and allow?

•

Political issues: to what extent should government owe the responsibility? Where
does it fail?

When it comes to quality of life, it should have following major issues

13
14

•

centralization vs. decentralization

•

rapid change: reduced response time to competition

modified http://pubs.acs.org/instruct/ethic2000.pdf
Written in 1985 by then-university-president Donald Kennedy, who is now editor-in-chief of Science
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•

maintaining boundaries: family, work, leisure

•

dependence and vulnerability

•

crime & abuse vs. rationale & optimal use

•

employment: trickle-down technology; reengineering job loss

•

equity & access: increasing racial & social class cleavages

•

health risks

Figure li an improvement
of quality of life: the
Ethical
Social
and
Political Contributions
Assessment of Risks and
Benefits: The codes consist
of rules, some general,
others specific that guide
the investigators or the
reviewers of research in
their work. Such rules often
are inadequate to cover
complex situations; at times
they come into conflict, and
they are frequently difficult
to interpret or apply. Broader ethical principles will provide a basis on which specific
rules may be formulated, criticized and interpreted. The assessment presents both an
opportunity and a responsibility to gather systematic and comprehensive information.
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APPENDIX
Questions in the minds of August Audience and Luminaries
1.

What is the need to have such a strategy in the wake of large exposure of knowledge to public
through various means like media, availability of such material e.g. brochures, leaflets, booklets
etc., available in plenty of numbers and being freely circulated by various agencies

Answer: Such literature is primarily meant for adults and computer illiterates. By this time it is mainly
confined to either media or researchers.
2.

Media people take such educational material to this may be adequate.

Answer: Yes, they do so but primarily they themselves do not understand the intricacy of technological
development with radiation and radioisotopes due to lack of primary radiation knowledge. Secondly,
general public and common man is hardly interested in such material. Thirdly such material is reached to
public only in the wake of unusual situations or in any untoward incidence like Chernobyl accidents or any
sensational stories related to leakage of radioactive materials or theft of any diagnostic or therapeutic
medical instrument (may be out of ignorance). Or during the movement by people which also includes
research of epidemiological importance, e.g. tuberculosis and silicosis surveys and case-finding work in the
field of industrial medicine and occupational health.
3.

Whether such education to children on radiation is not redundant?

Answer: Ethics results from engravings of the minds which are laid down after prolonged exposure of
stimuli to brain either by a regular 'dinner table chats', 'company chat on playground' and 'off-hour chat
with their teachers' or by self-experience. Certainly the self-experiences in case of radiation education can
not be considered a safe mean. However the narration, pictures and movies on some of incidences like that
of Hiroshima and Nagasaki should be very often and religiously given and shown to them. I advocate only
an impressive and 'sugar-coated' informal ways of education.
4.

How much and what part it should consist of normal ones?

Answer: From VI to VIII Standard Classes, the moral education is being taught globally but formally and
that too with marks-carrying weightage. It makes a routine reading for them without much impact on their
brain. I believe half of this curriculum should now be devoted to technology and ethics part and half of the
this technology ethics (i.e. 1/4 of the total curriculum) should be dedicated to an informal deliverance of
radiation education and ethics.
5.

Radiation is Utility - or a problem?

Utility is hard to measure and hard to define. If lO'OOO people gain "utility" (what ever it might then be)
from killing one, is it right? If lO'OOO people gain "utility" from ignoring one persons IPR's in their digital
media, is it right?
6.

What kind of principle fits in well on the use of radiation technology ?

Utilitarianism S It states :°

Greatest amount of good to greatest amount of people
Utilitarianism Act: Do what maximizes good in a given situation, good will follow

s

Good does not necessarily equal happiness.
Hospitals and health care are typical areas of implementation for utilitarian thinking
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