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Abstract

The paper presents some results related to the approaches used to identify possible con-
nections between aspects of creativity in science and technology and old cultural topics
and paradigms. The analysis is performed for some specific cases for nuclear physics and
nuclear energy issues considered of interest in the Romanian environment. Five cases
were analyzed. The evaluation method is based on some previous results proposed by
the author in order to illustrate the identified, in a systematic manner, connections be-
tween creativity in science and technology and old cultural framework. By using the pro-
posed method, a set of connections was identified for the chosen cases. The approach was

tested for some specific cases, but it is expected that it may be applied to other examples
as well.

Keywords: Belief, knowledge process phase, creative solutions in science, old cultural
frameworks

1. Introduction

The goal of this paper is to present some results related to possible connections identified
between aspects of creativity in science and technology and old cultural topics and paradigms.
The analysis is performed for some specific cases for nuclear physics and nuclear energy issues
considered of interest in the Romanian environment. Five cases were analyzed:

* Case A:Procopiu magneton and Proca equations and pi meson
* Case B: Purica research methods in nuclear experimental physics

* Case C: Hulubei researches in nuclear physics and creation of an institute and a “school”
of thought
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* Case D: Romanian nuclear program

* Case E: An example of an individual experience of training and working in diverse cultural
environments in nuclear energy

The evaluation method is based on some important results available in literature on the aspects
analyzed in this paper, as follows:

* Knowledge is acquired in a series of steps, by switching [1-7] from one set of paradigms [8]
to another.

* Not only the models (knowledge gained) is described by topological approaches [9-11], but
the objects themselves that are considered to be modeled (“real world,” “nature,” etc.) are
defined by topological spaces. The relationship between the models and “real world” is
isomorphic.

The change from one step to another in the knowledge management process (KMP) and the
creation of a new set of paradigms are driven by the need to find solutions to strong “conflicts”
between facts and theories. Those solutions are generated by a process that can be described
as being similar to a “syphoning process” between science/technology and culture. Culture is
used in the sense of condensed societal set of beliefs acting for all aspects in science and art/
culture, which may be called “mythology.” In other words, deep old embedded in the social
conscience (old knowledge as reflected in folklore for instance, but not only in it) are the real
sources for building the new set of paradigms to solve critical/crisis type of problems in a
science.

2. Method

The method used to identify possible connections between aspects of creativity in science and
technology and old cultural topics and paradigms was previously communicated [1-7]. It is
based on the following basic assumptions:

1. Knowledge is acquired in a series of steps, by switching from one set of paradigms to
another. The paradigm notion is in the sense defined in the literature [8]. The process of
moving from one phase to another is described in detail in previous papers [1-7] and it is
illustrated for some important aspects in the Annex.

2. It is considered that not only the models (knowledge gained) is described by topologi-
cal approaches, as previously defined in the literature [9-11], but that the objects
themselves may be considered to be modeled (“real world,” “nature,” etc.) are defined
by topological spaces and that the relationship between the models and “real world” is
isomorphic [12-14].

3. The driving force of changing from one phase to another in the knowledge process is the
need to find solutions to strong “conflicts” between facts and theories, in a creative
manner, by using solutions to the conflicts from other areas than the science itself. Those
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solutions are generated by a process that can be described as being similar to a “syphoning
process” bringing solutions from the “mythological” space to the scientific one. The
present paper details the mechanism presented above for some case studies.

2.1. Description of the cases is presented below

2.1.1. Case A represented in Figure 1

* Case A is related to the moment of defining the magneton Procopiu-magnetic momentum
of the electron and to the development of the Proca equations.

* The magneton was a synthesis between the Planck theory and the atomic (Bohr) model,
while the Proca equations were part of nuclear field researches for a spin -1 and mass m
particle (that proved to be later on meson pi). The Proca equations implied the need to make
a synthesis between the Schrédinger equation and theory of relativity.

* In both cases there was a conflict between the two theories and there is a need to find a
solution in compliance with both. The dilemma in the approach to try to solve two conflict-
ing theories was solved by searching a solution using a third way —integrating the two.

Procopiu magneton - calculation CDWH,’I,{;’[ hEtWEEM, two
of the magnetic momentum of the , y
Biaficir theorles - weed to find a
Synthesis - Plank theory and Bohr solution tn GOMPLLH nee
atomic model (having connections Wl:th thlﬂ i

with classic mechanics)

________ CASE A~ Procopiv-Proca Yz i, the apih t

Researches in the fields theory for

Figure 1. Case A

nuclear forces —describing a field of - tYU to SDLVE two
1 spin and mass m in a Minkovski L ;
space — that will become the pi CDWﬂL&tLlM‘a theo ries.
mezon._discm'ered by Yukawa e The & DLb{tf:D " LS fDMVLUl h H
theory is known as Proca equations. : " ;
Contribution consists of performing HS"M@ a th Wd SDLMJCLGM’
a synthesis of Schrodinger equation E.Mat Jd the tw

i and relativity theory - the resultant gg A Ml@ hﬁ D OInES

https:/ro.wikipedia.org
/wikiAlexandru_Proca

basii for tgg d;sco;eri' of gi mezol

equations (Proca equations) were the

2.1.2. Case B represented in Figure 2

* Case B is related to development of experimental research methods in nuclear physics and
reactor theory by using various types of logics.
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* The dilemmas in choosing the investigation and the specific results interpretation of nuclear
and quantum physics by considering the limits of the binary logic lead to specific solutions
on the methods proposed.

Dilenas in thoosing
Methods in preparation the investigation and
and interpretation of the the specidfie results
experiments in nuclear interpretation mof
physics and nuclear P ructenr and quantis
reactors theory - modal phyjeos
logic b
The wse of the bivalent
....................................... logie has severe Limits

Figure 2. Case B

2.1.3. Case C represented in Figure 3

* Case Cisrelated to the foundation of a research nuclear institute and a founding personality.
There were three founding principles:

o Combine theoretical nuclear and atomic physics with the nuclear technology/engineering

o Assure continuous interface and update with the state of the art of researches at interna-
tional levels

o Inter- and transdisciplinary researches

Scignce management an
development of national
reference research groups -

‘Use of own expertise to
set up the basis for a
“national thought
school” in physics and
hittsifrowikipedia. orafwikiiHoria Hulubel hitp: b, nisne. rof & . .
Three founding principles used by Hulubei for IFIN HH nuctear ETWEM?HW 50
+«Combined implementation and development and that to combine the
creative use of theoretical nuclear and quantic physics national 5t1rong po mts
a:d::flclear t.atr;gin:elr(ing{be::n?loz: — and state qftﬁe art at
+Interface with and keeping the institute updated on . .
international results - researchers training tﬁ'e Intemtmm{[eve(
+Inter and transdisciplinary researches

Figure 3. Case C



The main issue to solve was to assure science management and development of national
reference research groups. The approach to solve the task was to use our own expertise to set
up the basis for a “national school of thought” in physics and nuclear engineering so that the
national strong points and state of the art at the international level can be combined.

2.1.4. Case D represented in Figure 4

* Case D goal was to create research and engineering institutes, manufacturing facilities,
including the know-how, general management of the program, and the interface with
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external partners and national/ international organizations.

* The main issue to solve was to develop a nuclear program management, as management of

national critical infrastructure.

The main challenge of the case is to maintain a set of objectives for society segments with

diverse political and economic objectives.

CASE D - ROMANIAN National Nuclear Program Started in the 70’s

»Research and development huclear institute
IRNE (Bucuresti & Pitesti)

*Fuel fabrication company
»>Heavy water fabrication company

*Heavy Machine Works Bucharest — part of
General Vendor Romania

*NPP Cemavoda

Creating research and engineering institutes,
manufacturing facilities, including the know
how, general management of the program and
the interface with external partners and
national/ international organizations

Nuclear program
management - as
management of s
national critical
infrastructure-
Maintain a set of
objectives for sociely
segments with diverse
political and

economical objectives

Figure 4. Case D

2.1.5. Case E represented in Figure 5

* Case E is represented by an individual (of an exponent of the generation “baby-boom” in

nuclear) experience of education and training in diverse environments

* The specific issues needing to be evaluated were related to the features of this experience:

[¢]

Experience gained during education period in diverse approaches

Experience enhanced during PhD studies

Training for working place at a new nuclear plant

Participation in commissioning and operation-related activities of a new plant built under

license from a Western country in an importing country

Analyses and studies for new generation reactors in various countries and type of

organizations

29
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* Diversity of the experience is a very interesting challenge with specific insight on the driving
forces for continuous improvement in such cases.

CASE E - An individual experience of education and training in diverse environments in the
nuclear field

Education — Training -

Reference books
on Nuclear Reactors Theory

Pregatire si asimilare
de aceleasi cunostinte

Shi o Prsaons a3 BB dooE _ din perspective

Western “angl " type of tr --.......North Americantype of training . i % e o

HsRn o s n d@fente st parlicipare
ian type of mnnualsexprol prof [a, a,Cti'Vita,ti kgate d'e

Purica, prof M. Pavelescu,
Dr.l. Cuculeanu

fizica si energetica
nucleara - national si
international

Diversity ofapproaches on the same topic— feature of a particularpersonal
experience

- Experience gainedduringeducationperiodin diverseapproaches

«  Experi h dduring PhD studi
+ Trainingfor working place ata new nuclear plant
+ Par nin and operationr ities of a new plant

built under license from a Western country in an importing country
+ Analyses and studies for new generation reactorsin various countriesand
type of organizations

Figure 5. Case E

A set of typical phases as defined by the method proposed [1-7] are defined for all the chosen
cases. For all the cases there are some common features related to:

* the fact that the search for a third type of solution while having two strongly conflicting
ways to go forward, and

* the fact that the decisions on the creative solutions to be chosen are based on strong beliefs
coming (in a “syphoning process” from other knowledge areas, as for instance) from the
“mythological” old cultural frameworks.

CASES A and B — Types of dominant phases 359

Create a new approach and/or review
an old one, being governed by the triaa

Develop the main . Possible

tools/methods - Impossible

« Probable

Every phase - if defined from
historicalview of that science - is

believes tﬁat- driven in by some believes and
prevent evolution intuitions

Identify the main

There is a continuous The unstoppable need to reach new
attempt to solve _perfection levels in knowledge levelis
unsotved problems a continuous latent root cause to
and to expand restart the whole knowledge process
knowledge Jfromthe begining

Figure 6. Case A and B typical phases in KMP
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For cases A and B, phases 3-A, 5-E, and 9-1 are defined as being dominant. Therefore, the main
characteristics (described on the second column in Figure 6) and the impact of the phase
features on the potential creative solutions (as per the third column of the same figure) are
describing the expected type of solutions on the dilemmas encountered in this case.

For case C and for cases D and E (considered together as having similar features), phases 3-A, 5-E, 6-
F, and 8-H (for case C) and 3-A, 5-E, 6-F, and 8- (for cases D and E) are defined as being
dominant. Therefore, there are similar type of conclusions to case A, in the sense that the main
characteristics (described on the second column in Figures 7 and 8) and the impact of the phase
features on the potential creative solutions (as per the third column of the same figure) are
describing the expected type of solutions on the dilemmas encountered in this case.

CASE C - Types of dominant phases 3568

Create a new approach andjor review an old one, being
governed by the triad

Develop the main e

tools/methods . Tmpossibie
Probable

Identify the main Every phase - if defined from historical
believes that prevent | view of that science - is driven in by
tj:voﬁttixm some believes and intuitions

Refine the gained Every theory has to have a certain
nowledge and degree of usefulness in the given science
improve the efficiency and in the society as a whole
of their use

Existence and / or definition an/or
Manage the gained modification of hierarchies and
knowledge connections between various theories
lead to the need to have better tools to
manage the knowledge corpus

Figure 7. Case C typical phases in KMP

CASE D and E - Types of dominant phases 35689

Createa mammcﬁaﬂﬂorrevif_::{m old one, being governed by the
3 : e tr
Develop the main . Posible
. Fmpossible
tools/methods O v
5 Identify the main believes| ZEvery phase - if defined from historical view of that
C that - prevent evolution science - is driven in by some believes and intuitions

6 Refine the gaimed knowledge Every theory has to have a certam degree o

i "ﬂﬂfﬂt"é{ﬁz efficiency of | wusefulness in the given science and in the society
i use

8

as a whole

g Existence and / or definition an/or modification
Manage the gained of hierarchies and connections between various
Enaw[eée theories lead to the need to have better tools to

manage the knowledge corpus

Unstoppable need to reach new levels of
Continuous attempt to sobve perfection and understanding, as a
unsolved yem tems and _perpetual latent root cause fo restart the
extend | ledge whole process

Figure 8. Case D and E Typical phases in KMP
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3. Results

The main goal of applying the method [1-7] is to define the main features of the search for
creating new theories and/or scientific methods in crucial times/phases. The search is based
on the idea, formulated by this method, that the real creative solutions for crisis situations have
strong connections with the old cultural frameworks, called in this paper “mythological” areas
of knowledge, which may be considered as being specific to our cultural heritage.

As a result of the evaluations, the following results are obtained:

3.1. Results for case A

In this case a type of dominant feature (coded as MS1-A) was identified. This type of dominant
“syphoning feature” is called “Trinity, triads, fractals—Pre-, non-, and Christian heritage.”
Examples are represented in Figure 9.

MSs1 Trinity, triads, fractals
A Pre, non and christian heritage

MS$1 type of dominant corresponding
frameworks from old culture / traditionsto the
case A

Fractals in nature and mathematics
Symmetry and fractals in physics
Tree of life and mythologies

Triadic pre-Christianity and Christianity
Trinity

Figure 9. MS1 for Case A

3.2. Results for case B

In this case a type of dominant feature (coded as MS2-B) was identified. This type of dominant
“syphoning feature” is called “The gate-The pillar.” This feature has the following character-
istics (Figure 10):

* Itillustrates the separation of the sacred and profane/impure spaces, i.e., the separation of
solid, confirmed, recognized knowledge from the new, unconfirmed, and uncertain, and

* It defines the strategies and tactics in the KMP.

3.3. Results for case C

In this case, two types of dominant feature (coded as MS3-C and MS4-C) were identified
(Figures 11 and 12). These types of dominant “syphoning features” are called “The world-
cosmos” and acquired knowledge on it a set of fractals” and, respectively, “Hora, The spiral.”
These features define:
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MS?2 The Gate — The Pillar
« separation of the sacred and profane / impure spaces
B  separation of solid, confirmed, recognized knowledge from the new,

unconfirmed, uncertain

« strategies and tactics in the knowledge management process

MS2 type of dominant corresponding frameworks
from old culture / traditions to the case B

> Gates in various cultures: Japanese,
Indian, Romanian — Maramures Gates, Old
Roman triumphal gates

> Funeral pillars — example daco-romanian
pillar — similarities with World Axis for Life
Tree of the Center of the World in other
cultures

Figure 10. MS 2 Case B

* the tendency to reach the solutions guided by the perfect forms (solar and cosmic symbols),
as expression of the force and perfection of feelings, living, and knowledge, and

* the role of collectivity in life and KMP, changes and transformations of the world, and of
the corpus of knowledge on it.

ms3 The world — cosmos and acquired knowledge on it as a set of
c infinite fractals

MS3 type of dominant corresponding frameworks
from old culture / traditions to the case C

> Fractals in various forms in folk
productions

> Infinite columns (Brancusi ) and Romanian
fractal spirit to life and the world/cosmos

Figure 11. MS4 C Case C

MS4 Hora, spiral — perfect form, solar and cosmic symbols, force and perfection of
feelings, living and knowledge — role of colectivity in life and knowledge,
c changes and transformations of the world and of the knowledge corpus on it

MS4 type of dominant corresponding frameworks
from old culture / traditions to the case C

> Spiral as reflection of the topology of the
world and cosmos, as refelceted in
Sarmizegetusa — mirror and reflection of
cosmic (galaxies) spirals, animal world
forms of spirals

» Dance forms in circle and spiral (“hora”)

Figure 12. MS4 C Case C
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3.4. Results for cases D and E

In those cases there is one type of dominant feature (coded as MS5-D,E) identified (Figure 13).
This type of dominant “syphoning feature” is called “Oikonomia — oikovouta” The features
of this type of symbolic topological similitude is described by the ability to perform manage-
ment of community-related issues and its environment, using the lessons learnt and patterns
as a guidance for solutions to dilemmas specific to cases D and E. Lessons derived from the
natural energy and traditional household, the solutions of traditional household (the ecology
“avant lalettre”), and the type of solutions adopted for the knowledge/risk analyses in natural,
complex, self-regulating, and reproducing systems (Complex Apoietic Systems, CAS [1-5,12,
13]) may be used, too.

MS5 Oikonomia - oikovopia - managementul the community and the environment — natural energy
and traditional household — ecology "avant la lettre” — knowledge / risk analyses in systems
D, E naturalor built to immitate them - trans and interdisciplinary in solving problems

Sources of energy — Build wind mills, natural energy sources and

knowledge and tradition " B = -

in building them » their location in old country side, balanced use
of animal work and lecation of the living

Sources of energy and e o

the household — the user Chose household conditions so that to induce

understood in an P A A

ekt . mlnlma}I disturbances to er_1V|_ron_ment and be

Al KoveiikaEnd aesIsav totally integrated — the optimization of entropy

avantilasietire loss of the whole site — use synergetic

Sources of energy and a: FER 3 .

the “expended” space — “Build” communities integrated with the

the community area e

Cllage o) ah Fithe > hous_ehold_apd natural conditions so that to

environment — the obtain a minimal entropy loss of the whole

oikinomic management i = & A
physical and community site. Use synergetic
principles

MS5 type of dominant corresponding frameworks from old culture /
traditions to the cases D and E

Figure 13. MS5 D and E

4. Conclusions

Based on the particular results for the cases mentioned above, a set of possible and most
probable connections between the issues that had to be solved in science and the “old knowl-
edge” was identified.

The approach was tested for some specific cases with very interesting results and it is expected
to be applicable to other examples as well. However, it is expected to acquire more in-depth
review of the methodology and investigation of more diverse examples during the future
work. At this moment of research, it can be noted the well-suited applicability for the evaluated
cases and the proposed method proves to be of interest to be considered for other more general
examples.
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Double Triadic
approach for
description of the
objects and for their
models

(for details see [6-7;11])

MYTH SCIENCE

Figure 14. Triadic knowledge approach

Appendices

Annex

The method described in previous papers [1-5,12,13] assumes that the world of scientific
studied objects and the models on them are described by topological spaces. Knowledge is
acquired in phases. There is a double triad describing the objects to be studied and the methods

used to study them (as illustrated in Figure 14).

As a result of the process, scientific theories are built and in various phases generate different
topological structures. Each phase is characterized by some dominating features, created by
some deep believes. From the point of view of the type of dominating believes (which generate
paradoxes and hence become a driving force of knowledge transition from one phase to
another), there are three categories of possible situations. This specific feature may be used to
refine the general knowledge states depending on the phase in which the knowledge process
as a whole is at that moment in time. The change from one phase to another is driven by the
mismatch between the truth switch and the belief (paradox creating) switch as represented

schematically in Figure 15.
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Primciple 1
L
abuster far
Fhel

Fhouee £

Figure 15. Belief switch

The transition from one phase to another and the building of the topological spaces are

described in detail in the literature as defined by the author [1-5,12,13] and represented in a

illustrative manner in Figure 16.
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Elements of the methodology to describe
phases in the process of accumulation
and management of the knowledge L2148
results a3icy

0 810

¢ Passing through each phase leads to
the building of the TRANSIT MATRIX and
generates a topological space of
knowledge for the case studied

*Multiple passes that take place during
the knowledge process generate
structures isomorphic _with the ones
illustrated on the right side

*The triadic representation of the object
and of the methodologies creates the
possibility to evaluate the fopological
spaces of the knowledge volume from an
inter and transdisciplinary perspective.

*The results of those fransits that take
place many times — for various believes
and paradoxes are described by
topological spaces Knowledge process as defined in [6-7;11]

Figure 16. Knowledge matrix

The resulting topological spaces, describing the knowledge space at a given phase, may be
similar to the representation from Figure 17 (in which a typical science dominated KMP is
represented).

7 Level 3

Level 2 &

Level 1

Filled volume

Figure 17. Knowledge process

Depending on the type of dominance, i.e., if there is a dominance of one side of acquiring the
knowledge (science, myth, or art) or two or three sides, the author proposed to complement
the approach of classification of civilizations based on the energy it may harness (as defined
by Kardashev and described in more detail with other further developments [1-5,12,13]). It
was proposed to classify the civilizations based on the type of process that describes the KMP
(as represented in Figure 18). From this point of view, the type IIl might be an example of the
present multidisciplinary approach specific to many contemporary scientific issues.

37
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Figure 18. Knowledge and civilizations types

Another aspect of the results obtained with this approach to evaluate KMP proposed for
consideration is that the knowledge is the target of a knowledge acquisition after passing
through various phases is to define a “continuum” reflecting the “continuum” of the studied
world/objects/reality.

The reality is, as Figures 16 and 17 illustrate, that knowledge is a discontinuous space about a
discontinuous space of studied objects. It would be helpful for the KMP to understand the
importance of answering questions such as the following:

* How to describe and formalize aspects of total knowledge (of everything) versus partial
knowledge (of something).

* How to define an x-adic object that is studied with y-adic methods and rules and generate
z-adic results/spaces which are being judged with w-adic logical tools.

Other sets of conclusions and applications are related to the practical use of the method. One
application described in [1,2] is related to the nuclear physics and nuclear energy technology.
Nuclear energy as a technology has an evolution characterized by the technology curve [3-5]
as illustrated in Figure 19. The topological spaces representing the change of nuclear science
and technology during the years are represented in Figure 20. The use of this method allows
better understanding of main challenges encountered by the technology during the years and
may make prognosis on some future features [4-7].

The last possible example of using the method is related to the possibility to study in a more
systematic manner some amazing similarities from topological spaces point of view illustrated
in Figures 21 and 22.

The similarities may be understood to some degree by the use of the method as presented in
previous papers [5-7].
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Figure 19. Knowledge and technology
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Figure 20. Nuclear knowledge and technology
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