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AKCH 
A^ PREFACE OVERVIEW 

T> 
' This book is about Man's awareness of his quantum nature that is 

ij.^exp'cessed in his built environment. 

People should experience architecture through its variety of 
individualized forms and spaces, each having an identity and 
relationship with the environment. Consequently, people would feel as 
though they were part of the universe, rather than randomly misplaced 
or unimportant strangers. He should leave Newton, Marx, Darwin, 
Freud, and Le Corbusier to the past, and the relativity theory to the 
cosmos, where it rightly belongs. Man must free himself from the belief 
that he is only a transient with a meaningless existence.^ He should 
consciously seek to posses an intimate relationship with Nature and 
her attribute: energy. 

Energy is a means for creating and making various architectural 
forms. Likewise, architecture is a means for harnessing various energy 
forms. At the atomic level, the phenomenon of light is a means to 
define the reality of energy. Likewise, at the human level, the 
phenomenon of light is a means to define the reality of architecture. 
Accordingly, the relationship between architecture and energy should 
be viewed as overlapping and inseparable entities. This inevitable 
relationship is a reality that should be understood, in terms of how 
architecture and energy can work together for Man's benefit. 

Within this programming document, I have described the motives, 
foundations, and topics of supporting theories concerning energy and 
architecture, applicable architectural issues as they relate to those 
theories, architectural design responses to those issues, as well as a 
variety of various case studies. 



PREFACE (continued) O VERVIEW 

This document also contains facility goals, organization strategies, 
noteworthy historical precedents, user activities, and desired spatial 
qualities. Also described hereinafter is the contextual environment 
surrounding the project being proposed, responsive goals, and 
applicable issues regarding the context. Where appropriate, design 
requirements and/or concept diagrams have been recorded to 
supplement the design process for which this program was prepared. 
Finally, a summary of spatial attributes is included to serve as design 
criteria and comparison. 

For their encouragement, support, and understanding, I would like 
to acknowledge and praise the following people: my parents, Dalvin 
and Nancy Jordan; my wife, Gayle; Lloyd Long, resident of Knott, TX 
and employee of Permian Research & Development in Big Spring, TX. 
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ABSTRACT OVERVIEW 

THESIS STATEMENT: 

Quantum architecture is created by a human consciousness. 

A quantum mechanical theory of architecture will focus on the idea 
that architectural design is a conscious organizing and transformation 
of formal and spatial elements, according to their natural harmonic 
sustainment. 

SCOPE OF PROJECT: 

A facility is needed to unify the distinct activities of "research" and 
"development," and to evoke innovative science, within a built 
environment that utilizes natural resources for enhancing human 
psychological and physical comfort. 

CONTEXT STATEMENT: 

The facility is to have a remote relationship to commercial energy 
distribution, and an adjacent relationship to a major transportation 
route. The chosen site is located at Knott, Texas, having a global 
locationof LAT. 32.15°N, LONG. 101.28°W. 



SUPPORTING THEORY OR HYPOTHESIS THEORETICAL BASIS 

Contemporary physics does not identify a single metaphor for the 
explanation of quantum reality, but describes reality in terms of 
quantum characteristics. These characteristics are described by the 
following: 

The world is not a determinate mechanism. 

Quantum theory is characteristic in that it describes the 
attributes of an observed entity differently 

from an unobserved entity. 

Observed entities, such as buildings, 
exist interdependently with external influences.^ 

With respect to these observances, the following model of the world is 
held to be consistent with quantum theory: 

Reality is created by a human consciousness.^ 

In describing this reality, any observer-consciously or not--has to 
make a choice of what entities are important, and which attributes will 
be analyzed. Man's awareness of applicable external influences will 
then enable him to decide which one of the possible candidates is 
implemented in carrying out the mission at hand. 

Stated differently, instead of a non-conscious observer merely 
making a choice as to what types of attributes the observed is to have; 
a conscious observer creates reality by choosing what particular 
attribute values shall materialize in the observed.'^ 



HYPOTHESIS (continued) THEORETICAL BASIS 

For the purposes of this project, INTIMACY, IMMORTALITY, and 
AESTHETICS are quantum attributes that are consciously observed 
and evaluated. 

To generate potential and actual design responses during the 
architectural design process, intimacy, immortality, and aesthetics 
are developed as architectural issues. 

Any architecture that we conceive 
should be created in a conscious response to, 

and awareness of, 
our human needs. 

That architecture will be judged good or bad 
by its success in meeting 

Man's functional and/or human needs. 



ARCHITECTURAL ISSUES THEORETICAL BASIS 

When a quantum INTIMACY occurs in architecture, two or more 
activities are harmoniously engaged in a changing relationship with 
each other and with context influencing them. Their separate roles will 
function to act jointly, thus becoming a cooperative individual. In terms 
of quantum mechanical theory, it is indeterminable as to where one role 
or activity ends and the next begin. That "line" will have harmonic 
oscillations-back and forth-from one to the other, to sustain their 
cooperative mission. 

A quantum IMMORTALITY in architecture is the presence of an 
awareness--an awareness of the environment and its conditions. For a 
building to achieve immortality, it must harmoniously respond to those 
external influences that do act or will act on its built environment. A 
quantum building will seek to exist in a cooperative relationship with the 
forces of the natural world.'* Because a quantum world is incapable of 
being determined, a quantum building will not try to determine or 
change the world. To do so, the building would be capable of "standing 
alone" without help, and would have the ultimate power of dictating the 
future state of a "mechanistic" world. 

Quantum AESTHETICS is expressions of architectural reason and 
utility. They are communications between a building and its observer 
that evince an appreciative dialogue. The quantum building will declare 
its purpose and function, and the quantum observer will see, accept, 
and enjoy the building for what it is. When a building succeeds in 
evincing a positive human awareness, it is in a dialogue exchange of 
"giving and taking" with its contextual external influences. Contextual 
influences are humans and environmental conditions-both of which 
affect, and are affected by, the presence of the building. 



POTENTIAL DESIGN RESPONSES THEORETICAL BASIS 

When two activities are to have direct, influencing relationships on 
one another, they should be humanly perceived as functioning together 
as a team. The quantum facility will link its related activities 
through physical continuity. This will encourage interaction and 
participation among users. The quantum building will also link its 
inhabitants with nature and the out-of-doors. By giving staff the 
opportunity to experience the goodness of a view, the scenery, and 
natural settings, they will have a positive incentive to commit their 
attention to their study of Nature and her energy. 

Within the architectural composition, each function and element will 
act as a contributing force to the overall mission (scope) of the project-
to provide for human needs. The quantum building will empower 
itself to remain as it was intended to be, by responding to the 
nature of gravity, wind, rain, earth, and the sun. The quantum 
facility will utilize the natural energies of solar radiation and 
natural architectural materials. It only makes sense to employ 
harnessed, friendly, natural energy and elements to efforts to resist the 
destructive forces of raw nature. 

Not only are they created by spatial, structural, and functional 
needs, quantum elements will communicate that they posses 
attributes that are inherently necessary. A quantum building will 
want to make known those physical features that serve to tell the 
story of its reason for being and its utility to Man. It will seek 
approval for its efforts to look like what it is, and what it does. 



CASE STUDIES THEORETICAL BASIS 

Astrophysical Observatory in Potsdam, Germany 

"The sequence of imaginary projects, through which run many 
sketches of astrophysical observatories [by Erich Mendelsohn], 
prepared the way for, and triumphed in the Einstein Tower, a 
masterpiece of expressionist architecture." (The text indicates that he 
was fascinated by the unknown universe of modern science.) 

The architectural issues that appear most important to Mendelsohn 
were: the building's expression-its parallel of a building's construction 
with the essence of the motor; and how a building should interact with 
nature. The concepts that he employed were: the building expressed 
as a technical machine; and the building existing independent of 
external influence. 

He visualized the building as being "an earthly event, passionately 
conquering its space." He generated the building's forms through 
rigorous calculations of form and space, and distinguished between 
functional and dynamic construction, by reinforcing the molded and 
poured concrete envelope with conventional brick wall construction. 
The effect of those forms is to communicate an "iron rationality" and 
"plastic enthusiasm. „5 

A quantum building does not strive for independence from its 
surroundings, nor the indeterminate qualities of plasticity. It does, 
however, seek to express its functionality and reason for being through 
rationality of forms, and a dynamic dialogue of materials. 

10 



CASE STUDIES (continued) 

Schocken Store in Stuttgart, Germany 

This store was designed and built for an extremely complex urban 
context. The architectural issues of importance were: how the building 
would express the condition of the street corner, and what architectural 
language the building was to use to communicate the organization of its 
interior environment. 

Linguistic brevity and syntactic connections were among the 
concepts used by Mendelsohn. Architectural elements are rendered 
with crisp and economical articulation, and the building expresses 
correlation between the details of its construction and the organization 
of its horizontal forms. Joints, projections, and corners appear swollen 
and ready to move. Curve shaped elements appear to pull away from 
that which retains it. Internal spaces are fluid, irregular, and always 
varied. The Schocken Store conveys a dialogue of visual movement, 
particularly in the horizontal plane.^ 

THEORETICAL BASIS 

The Schocken Store is a quantum building in downtown Stuttgart, 
links the nature of the street with the spaces inside the store, while 
providing efficient circulation into and through the building. It also 
expresses the horizontal layering of similar circulation volumes. 

I I 



CASE STUDIES (continued) 

Competition Project for the Palace of the Soviets, Moscow, USSR 

THEORETICAL BASIS 

More than 270 architects participated in this competition-a critical 
episode in the artistic history of the USSR. Among the foreigners were 
Gropius, Poelzig, Perret, and Le Corbusier. The result of the 
competition was that the Soviet constructivists and the European 
avant-garde were defeated, and reactionary classicists won. The 
program placed emphasis on the functionality and relationship of the 
assembly room to the congress hall. 

Apparently, the issues of group participation, hierarchy, and 
symbolism were the primary architectural concerns. To collectively 
deal with all three, Mendelsohn reasoned that the building should be a 
distributed whole. 

To facilitate the activities of the assembly room and congress hall, 
two, unequal, but similarly shaped hemicycle volumes, were placed 
back-to-back. Situated between the two hemicycles is a vertical prism 
of offices, which splits the whole into two distinct parts.^ 

By giving the assembly room and congress hall similar internal 
environments and external forms, a physical and perceptible continuity 
was achieved-thus linking related "bodies", despite the "bureaucratic 
obstacles" between them. To express the socially distinct functions-the 
hierarchy and inherently unbalanced nature of governmental entities-
the related parts in the whole received varying amounts of similar-
domed roof forms. Although unrealized, this design is an example of 
quantum architectural design. 

12 



FACILITY ANALYSIS FACILITY DESCRIPTION 

MISSION STATEMENT 

This mission statement is for a solar energy research and 
development facility located at Knott, Texas (a small agricultural 
community north of Big Spring, TX). The facility missions of this 
project are: 

... To create a working environment that unifies the 
individual and group activities of research and development, 

... to evoke behaviors necessary for the creative invention of 
solar energy artifacts, and 

... to minimize the facility's dependence on commercial 
energy. 

13 
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GOALS AND OBJECTIVES FACILITY DESCRIPTION 

The primary facility issues per goals that are to be held as criteria 
forjudging the pending success of this project are clarified in the 
following three paragraphs. 

#1 
The facility should 

encourage human interaction 
by promoting creativity, 

innovation, 
participation, and 

analytical accuracy 
among members of the research and development team. 

#2 
The facility should 

provide circulation and information security 
for the activities occurring within the facility. 

#3 
The facility should 

express its relationship to both Man and sun 
through organization and construction. 

14 



FACILITY ORGANIZATION AND LAYOUT FACILITY DESCRIPTION 

In order for architectural identity to take place, within the realms of 
quantum mechanical theory, the origin of the past and needs of the 
present must both be transformed to the extent that they overlap. In 
doing so, the formed object creatively gives new life and meaning to its 
origin, and creatively positions itself for the future. The object will want 
to be recognized both, for what it was in the past and what it intends to 
do in the future 8 

The organization of the facility shall be reflective of the two 
central functions of the facility-research and development. This 
will result in the facility, as a whole, being understood and rationalized 
as two companion parts. These two parts are to be clearly 
distinguished, with respect to their functional or symbolic requirements, 
and an adjacent relationship should exist between the two. Further 
sub-division of space within each part is necessary to facilitate the 
functional or symbolic requirements of the facility activities. 

The layout of the facility shall be ordered by the principle of 
transformation. To begin the transformation process, the formal 
ordering and structure of all elements involved must first be established 
as criteria. Based on this criteria, architectural models are evaluated, 
and one is selected to sen/e as a prototype. The prototype's elements 
are then finitely maneuvered into positions (as design responses) which 
satisfy the goals and design requirements of the facility, as well as 
specific conditions within it. A resulting successful transformation will 
maintain the integrity of the prototype's concept.^ 

"V 
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CASE STUDIES FACILITY DESCRIPTION 

Kisho Kurokawa (Niihama City Science Museum), Japan 

This museum is located on the edge of town, set against a 
background of green hills, and linked to a parking structure across the 
highway by a bridge. Leading into the project, the architectural issues 
of most importance were visitor circulation interest, identity, layering, 
and interaction with science phenomenon. 

The concept that "nature is composed of variations of pure, 
geometric forms" was used as a form determinant. 

The buildings making up the museum complex are composed of 
squares, crescents, cones, spheres, and right triangles. Building 
masses are arrayed loosely on the sloping site, with several set around 
a pond. The visitors' path initiates above the complex and continues 
downward in a spiral progression through separate levels of exhibit 
spaces. The sky is made visible through the shallow water of the pool 
over the passage's glass ceiling, thus presenting refracted shimmers of 
sunlight. Fractal geometric patterns were used on walls, doors, and on 
details such as counters and doorknobs. Reinforced glass light 
fixtures, which switch on and off at night, are placed in the bottom of 
the pond for visual effect. 10 

This building directly links the visitor with science phenomenon, by 
allowing a close-up view and experience of such. Even though each 
part of the complex is given a unique form, they all function to 
contribute to the mission; that of bringing physics to a level 
which can be understood on elementary terms. Its applicability to 
everyday life is expressed in a language that is perceptible. 

/ ^ . 



CASE STUDIES (continued) 

The Link, Kansas City, Missouri, USA 

The Link provides a connection to five separate buildings that are 
part of the Crown Center office complex. The primary goals of the 
project called for limiting the impact of an elevated walkway in an urban 
site, while still creating a visually clear and identifiable means of 
pedestrian access between buildings. 

Views of the city and the transparency of the walkway were primary 
architectural design issues. The concept of "uniting the technologies of 
steel and glass" was used to determine formal and spatial elements. 

Designers chose to clad the Link almost entirely in glass to allow 
views of the city. Exposed structure was used to create a sense of 
transparency, and to reduce the apparent size of the [whole] structure 
to viewers on the street 

FACILITY DESCRIPTION 

11 

By engaging steel and glass technologies, this structure benefits 
from the best of both worlds. Each has its own specialty, but when 
taken together, it's difficult to imagine one without the other. The steel 
supports the physical weight and form of the glass, while the glass 
disguises the weight and form of the steel. Together, they provide an 
invisible means for human comfort during circulation between buildings. 
This structure has definite quantum attributes. 

17 



CASE STUDIES (continued) FACILITY DESCRIPTION 

As previously mentioned, the layout of the facility shall be ordered 
by the principle of transformation. To help narrow down the choices of 
prototypical architectural models, Frank Lloyd Wright's ideas and 
applications of "typology" and "transformation" will be used as a 
guide for facility organization and layout. 

Wright believed that architectural form was generated from the plan. 
This infers that the mission and goals of buildings are represented 
by their plans in abstract terms. Architectural investigations should 
begin with a knowledge of known form types. Form types should 
serve to guide the design within the definition of the type. The 
three primary form types in Wright's "portfolio" were: the atrium, the 
tower, and the hearth.^^ 

"The ATRIUM embodies an idea of community and shared 
purpose. It is typically an introverted, centralized space filled with light 
from above."^^ 

"The TOWER embodies an idea of place making within the 
larger natural or urban landscape typically marking the horizon with a 
vertical axis and outwardly oriented to the four compass points. Tower 
programs include housing, offices, and laboratories. It shares the 
hearth type's central core, extending it vertically and anchoring to the 
earth with a structural tap root." '̂* 

"The HEARTH embodies the idea of domestic life with its central 
core rooted to the earth. It also embodies the Idea of personal 
identity and freedom with its outward extensions into the 
landscape."^^ 

18 



CASE STUDIES (continued) 

Frank Lloyd Wright - examples of the Atrium type 

Unity Temple Steel Cathedral 

16 

Guggenheim 
Museum 

FACILITY DESCRIPTION 
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CASE STUDIES (continued) FACILITY DESCRIPTION 

Frank Lloyd Wright ~ examples of the Tower type 17 

Romeo and Juliet 
Windmill 

St. Marks 
Tower 

Mile-High 
Skyscraper 
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CASE STUDIES (continued) 

Frank Lloyd Wright ~ examples of the Hearth type' 

Willits house Freeman house Fallingwater house 

FACILITY DESCRIPTION 

g^MH ] 
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ACTIVITY ANALYSIS FACILITY DESCRIPTION 

Howard County benefits from an abundance of uninhibited, incident 
sunlight due to its relatively flat terrain, making its location ideal for the 
study of sunlight. It [incident sunlight] is also the origin of the two 
known solar radiation, process and conversion paths. Both the solar 
thermoconversion and photoconversion paths are delineated by the 
process of incident sunlight being absorbed, then directed as heat 
through mediums of conversion, where its resultants are utilized by 
man. These useful end-products are commonly known as electricity, 
fuels and chemicals, process and space heat, not to mention others. 

For this project, two assumptions will be made as to activities 
associated with the facility. The facility is not assumed to have, as 
its research priority, the behavior of individuals, organizations, 
committees; political, social, economic processes; nor policy analysis. 
These areas of solar energy research are better served at locations 
more proximate to urban areas. 

The facility is assumed to have the chemical sciences as its 
research priority. The specific target areas of research are assumed 
to be within the realm of photoelectrochemical (PEC) energy 
conversion. 

To assist in the planning of spatial and environmental needs, and to 
better familiarize myself with the nature of activities occurring within a 
"solar energy research and development" facility, I evaluated data 
compiled by a meritorious source-that being the Solar Energy 
Research Institute at Golden, Colorado. Their research determined 
that there are certain activities (needs and priorities) which are 
considered to be either crucial or important to photoelectrochemical 
(PEC) research. Those needs and priorities are: 

22 



(PEC needs and priorities, continued) FACILITY DESCRIPTION 

(a) Development of models and theoretical understanding of 
electrochemical photovoltaic cells (ECPVC). 

(b) Development of new electrolytes and compatible redox couples. 

(c) Study of situ storage in ECPVC. 

(d) Toxicology-environmental effects of apparently hazardous and 
toxic materials. 

(e) Theory and models of photoelectrosynthetic cells (PESO). 

(f) Catalytic effects and their relationship to electrode overvoltage. 

(g) New and novel photoelectrochemical reactions. 

(h) Photochemical diodes.^^ 

Due to the environmentally sensitive nature of the above items, 
special consideration shall be given in space allocation and storage 
conditions. Proposed design requirements, which are targeted for PEC 
concern, are discussed later in the chapter titled "Contextual 
Description." 

23 



DESIGN REQUIREMENTS FACILITY DESCRIPTION 

1.1: The facility should allow the Research and Development 
functions to have an adjacent relationship, with circulation transition at 
a point where the drafting room and construction space are highly 
proximate to one another. 

1.2: The quality of research spaces should be conducive to 
activities associated with creative and analytic behavior. 

1.3: The facility should have luminous spatial qualities in areas 
where analytic activities take occur. 

1.4: The facility should have tactile surface characteristics in areas 
where creative activities occur. 

1.5: The facility should promote interaction among users in areas of 
circulation or relaxation. 

2.1: The facility should possess architectural features that monitor 
or inhibit unauthorized access into restricted or private areas of the 
building or site. 

3.1: The facility should be only partially observable from the E-W 
road north of the site. 

3.2: There should be a clear distinction between the Research and 
Development functions of the facility. 

3.3: The facility should have a horizontal feature that unifies the 
distinctive but related functions of Research and Development. 

24 



CONCEPT DIAGRAMS FACILITY DESCRIPTION 
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SPATIAL ANALYSIS FACILITY DESCRIPTION 

DESIGN REQUIREMENTS - Research 

This portion of the facility shall receive an occupancy rating of: 
Mercantile, Business, Light-Hazard. 

Office space R01 shall be provided for the owner to conduct his 
business while at the facility. 

Office space R02 shall be provided for the idea and management 
tasks of one operations manager. 

Office spaces R03, R04, and R05 shall be provided for the 
specialized professional tasks of electrical, mechanical, and 
construction engineers. 

Office space R06 shall be provided for the computer aided 
design/drafting tasks of seven engineering technicians. 

Space R07 shall be provided for the assembly of ten people 
engaged in business conference. 

Office space SOI shall be provided for the supplies acquisition 
tasks of one purchasing agent. 

Office space S02 shall be provided for the bookkeeping tasks of 
one accounting clerk, as well as the storage of business documents. 

Office space S03 shall be provided for the clerical and 
communications tasks of one security receptionist, as well as electronic 
security control and surveillance equipment. 

26 



Research Space (continued) 

Space S04 shall be provided for the entry and comfortable waiting 
area of five adults visiting the facility 

DESIGN REQUIREMENTS - Development 

This portion of the facility shall receive an occupancy rating of: 
Industrial, Special Purpose, Ordinary-Hazard, Group 2. 

Space D01 shall be provided for incoming and outgoing shipping 
handling. 

Space D02 shall be provided for the storage of product parts, 
supplies, and materials to be utilized in prototype development. 

Space D03 shall be provided for the construction and assembly of 
prototype devices. 

Space D04 shall be provided for the storage of hand tools, specialty 
testing equipment, and machining equipment employed in the 
construction process of prototype development. 

Space D05 shall be provided for the laboratory testing of 
environmentally sensitive components, and must be guarded against 
atmospheric and chemical contamination This space is often referred 
to as a "clean room." 

Space D06 shall be provided for the indoor testing and evaluation of 
prototype devices. 

Space D07 shall be provided for secure, outdoor testing of 
prototype devices. 

FACILITY DESCRIPTION 
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Development Space (continued) 

Space DOS shall be provided for the packaging and storage of 
completely developed and assembled prototype devices. 

Space S05 shall be provided for community food storage, 
preparation, and consumption. 

Space S06 and S07 shall be provided for male and female personal 
hygiene and first aid supplies, to include storage of personal clothing 
and items. 

Space SOS shall be provided for mechanical, electrical, and 
communications equipment and controls. 

Space S09 shall be provided for the storage of building 
maintenance equipment and cleaning supplies. 

Covered parking space shall be provided for automobiles of each of 
the 15 employees, five visitors, as well as one space devoted to the 
handicapped community. 

One space shall be provided for the docking and loading/unloading 
tasks of a straight-body truck 45' in length and S' wide. 

FACILITY DESCRIPTION 
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CONCEPT DIAGRAMS FACILITY DESCRIPTION 
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OVERVIEW CONTEXTUAL DESCRIPTION 

SITE CONTEXT 

Twenty miles northwest of Big Spring, in Howard County, lies the 
community of Knott, Texas. Having only one small general store, a 
cotton gin, and two churches (First Baptist and Church of Christ), this 
township of about 75 people is big enough to have its own Post Office, 
as well as electric service provided by Caprock Electric Cooperative. 
All of the residents depend upon water wells and septic tanks. 

Knott is also blessed with a large, attractive playa lake near its 
geographic center. This playa, and many others in the area, collect 
rainwater and provide an evening drink and place to roost for 
waterfowl. To the south, and overiapping this playa lake, is land 
currently engaged in the U.S. federal Conservation Reserve Program. 
Natural range grasses are allowed to grow undisturbed, on this parcel 
of land, in efforts to prevent soil erosion and to encourage the 
redevelopment of natural wildllife habitat. In exchange, the landowner 
receives monetary compensation for the economic inconvenience of 
not utilizing the land for crop production. A small portion of this 
parcel of land, adjacent to the south edge of the playa lake, has been 
chosen as the site location for my solar energy research and 
development facility. 

During the winter, the town of Knott sees approximately 70 days 
per year where the temperature is 32°F and lower. During the month 
of Janurary, an average of IS days will have temperatures 32 F and 
lower. The average daily temperature/range of temperature, during 
December, Janurary, and February is 44°F/27°, 42 F/22 , and 
46°F/2S° respectively. 
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SITE CONTEXT (continued) CONTEXTUAL DESCRIPTION 

The prevailing winds in winter occur from the NE direction, at 12 
mph, interrupted by frequent cold fronts carrying rather gusty winds 
from the north. During the month of March, surface winds are frequent, 
and blowing soil occurs when the wind velocity is in excess of 30 mph. 
It is not uncommon for severe duststorms to be produced from winds 
reaching velocities of 60-80 mph. 

During the summer, the town of Knott sees approximately 100 
days per year where the temperature is 90°F and higher. The average 
daily temperature/range of temperature, during June, July, and August 
is 93°F/65°, 93°F/69 , and 94°F/68° respectively. The prevailing 
winds occur from the SSE direction, at 15 mph. The annual rainfall at 
Knott is often less than 19 inches. Most of the rainfall occurs as 
thunderstorms during the months of May through October (summer-
fall). 40 mph+ winds usually accompany the thunderstorms, as well as 
hail, localized flooding, and occassionally-tornadoes. The occurrence 
of less than 12 inches of annual rainfall, and the occurrence of more_ 
than 25 inches of annual rainfall, is possible in two years out often. 20 

For design purposes, the global location (LAT. 32.15 N and 
LONG. 101.2S W) of Big Spring, TX will be used to establish solar 
exposure criteria. 

The primary natural resources of Howard County are: soils, 
ground water, oil, and wildlife. Ground water, supplied by the Ogallala 
formation, can be found at depths of 6-150 feet below grade, and is 
suitable for domestic use. Examples of wildlife include: blue and bob-
white quail, dove, prairie chicken, turkey, bobcat, and coyote, as well 
as migratory ducks, geese, and sandhill cranes. Other natural 
resources include: natural gas, tile clay, caliche, gypsum, sand, and 
gravel. 
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At Knott, the most prevalent soil type is the Amarillo-Portales 
association: deep, neariy level to gently sloping, loamy soils. At the 
site specifically, the soil type is Portales fine sandy loam (PfA, PfB), 
having slopes of 1-3%. The suitability of PfA and PfB soils , as a 
source of topsoil and as roadfill, is good. PfA and PfB soils are not 
highly suitable for road subgrade, due to inadequate load-carrying 
ability. 

Other features of Portales fine sandy loam (PfA, PfB) soil include: 
(a) moderate to rapid permeability; poor stability, (b) good grading of 
soil material, (c) moderate water-holding capacity, and (d) slopes not 
susceptible to erosion. PfA and PfB soils exist at the following depths 
from the surface: 0-15 inches, 15-36 inches, and 36-60 inches.^^ 

CULTURAL CONTEXT 

CONTEXTUAL DESCRIPTION 

Of all persons enrolled in elementary or high school, living within 
Howard County (HC): 

1.S% were enrolled in private school. 

Of the 1,S41 persons aged 16-19: 
11 .S% were not enrolled in high school and had not graduated. 

Of the 2,772 persons aged 18-24: 
21.3% were enrolled in college. 

Of the 20,839 persons over the age of 25: 
65.2% had graduated from high school, and 
11.8% had achieved a bachelor's degree 22 

A L T I T U P F S W^ 
I L 8 5 ' pec 21 
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DEMOGRAPHIC CONTEXT 

The total of all persons living within Howard County (HC) in 1995, 
was 32,343 persons. 

The total of all foreign born persons was 1,197 (3.7%). 

Of the 32,343 total persons living within HC: 
25,228 were white, 
7,982 were Mexican, 
1,282 were Black, 
179 were American Indian, 
152 were Asian, and 
5,502 were of other race. 

Of the total foreign born persons, then currently living within HC: 
303 (25.3%) had entered between 1980 and 1990.^^ 

ECONOMIC CONTEXT 

Of the 24,478 persons over the age of 16, living within Howard 
County (HC): 

54.1% were involved in the labor force, 
60.8% were male, 
47.3% were female, 
52.2% were female with children of their own under age 6. 

Of the 13,229 persons engaged in the civilian labor force: 
6.3% were unemployed. 

Of the 11,244 persons not engaged in the civilian labor force, living 
within HC: 

16.6% (or 1,876 persons) were institutionalized. 
(Only 380 were female.) 

A state supported and funded MHMR hospital is located on the 
north edge of Big Spring, adjacent to Hwy. 87. 

CONTEXTUAL DESCRIPTION 
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ECONOMIC CONTEXT (continued) CONTEXTUAL DESCRIPTION 

Of the 12,392 employed persons over the age of 16, living within 
Howard County (HO): 

79.7% were at work 35+ hours per reference week, 
23.8% were employed by either local, state, or federal agencies, 
8.7% were employed by manufacturing industries. 

(Their mean travel time to work was 14.2 minutes.) 
3,404 persons had technical, sales, or administrative support 

occupations, 
2,747 persons had managerial or professional specialty 

occupations, 
2,135 persons had service occupations, 
1,879 persons had precision production, craft, or repair 

occupations, 
1,775 persons were employed as operators, fabricators, or 

laborers, and 
452 persons had farming, forestry, or fishing occupations. 

Of the 12,392 employed persons over the age of 16: 
4,658 persons worked in the service industry, 
2,105 persons worked in the retail trade industry, 
1,084 persons worked in the manufacturing industry, 
907 persons worked in the mining industry, 
860 persons worked in the construction industry, 
791 persons worked in the transportation, communications, or 

public utilities industry, 
650 persons worked in the public administration industry, 
553 persons worked in the finance, insurance, or real estate 

industry, 
515 persons worked in the agriculture industry, and 
269 persons worked in the wholesale trade industry. 
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Of the 11,374 households within Howard County (HC), the median CONTEXTUAL DESCRIPTION 
household income was $23,145 per year. ^^^^•• • • • • • • • • ' • • • • • • • • • • • •^^^^^ 

1,180 households had an income of less than $5,000 per year, 
2,183 households had an income of $15,000-$24,000 per year, and 
157 households had an income of more than $100,000 per year.^^ 

ETHICAL CONTEXT 

Within the white population of Howard County, there were: 
6,850 families, 
5,831 married-couple families, 
771 female householder, no husband present, families, 
194 subfamilies, 
31 married-couple subfamilies, 
94 mother-child subfamilies, and 
6,298 persons under 18 years of age. 

Within the Black population of Howard County, there were: 
342 families, 
189 married-couple families, 
141 female householder, no husband present, families, 
19 sub-families, 
0 married-couple sub-families, 
10 mother-child sub-families, and 
410 persons under 18 years of age. 

Within the Hispanic origin population of Howard County, there were: 
1,829 families, 
1,212 married-couple families, 
494 female householder, no husband present, families, 
162 sub-families, 
24 married-couple subfamilies, 
103 mother-child subfamilies, and 
3,064 persons under 18 years of age. ^ ^ ^ ^ _ _ _ _ ^ ^ ^ ^ . ^ ^ ^ ^ _ „ , _ _ 
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ETHICAL CONTEXT (continued) 

Within the white, not of Hispanic origin, population of Howard 
County, there were: 

6,245 families, 
5,374 married- couple families, 
663 female householder, no husband present, families, 
136 subfamilies, 
25 married-couple subfamilies, 
55 mother-child subfamilies, and 

CONTEXTUAL DESCRIPTION 

5,217 persons under 18 years of age. 25 

ETHNIC CONTEXT 

Of the 32,343 total persons living within Howard County; 
22,092 persons were of single ancestry, and 
5,987 persons were of multiple ancestry. 

Of the 64,686 total ancestries reported within HC, there were: 
8,552 Hispanic persons, 
5,189 Irish, 
4,665 English, 
4,242 French Canadian, 
3,728 American, 
988 Scotch-Irish, 
693 Dutch, 
687 French, 
498 Scottish, 
212 Italian, 
192 Polish, 
108 Norwegian, 
104 Swedish, 
103 Czech, and 
103 Welsh persons 26 
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HISTORICAL CONTEXT CONTEXTUAL DESCRIPTION 

"Settlers were first attracted to the area that is now Howard County 
by the abundance of good grazing land. They established ranches 
near sources of water, and raising cattle became the main occupation. 
Later was opened to homesteaders, and they cleared large areas of 
range and planted cotton and other crops. The county was formed 
from Bexar Territory in 1876 and was organized in 1882."®^^^ 

By 1962, the number of people living in Big Spring (the county seat) 
was 31,230 persons~8,137 more than the number of people residing 
therein 1990. 

Historically, three types of farming have been practiced in this 
county. These types are listed below, in order of popularity. 

Extensive cattle ranching has been prevalent in the eastern 
and southern parts of Howard County. 

Cotton and grain sorghum production is practiced in the 
northern parts. 

Livestock, forage sorghum, grain sorghum, and cotton 
production takes place near the large cattle ranches ̂ ^ 27 

POLITICAL CONTEXT 

Howard County, historically speaking, has decision-making 
tendencies that are conservative and understated in nature. Most of 
the issues brought forth for debate, are discussed in terms of how to 
maintain economic stability. The local "visitors and conventions" 
authority has been active in its efforts to attract the attention and 
business of vacationing travelers in recent years. 
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SOCIAL CONTEXT CONTEXTUAL DESCRIPTION 

Of all persons over the age of 5, living within Howard County (HC): 
24.0% spoke a language other than English at home 28 

Of the three major "Christian" religions of the worid, two are 
represented in HC, those being: the Protestant and the Roman 
Catholic faiths. 

The most prevalent church structures found are those of the 
Southern Baptist branch of the Protestant faith. 

Major events attracting large crowds of residents and travelers are: 
public school sports competitions, 
an annual rattlesnake roundup, 
an annual sandhill crane festival, 
amateur and professional rodeo competitions, 
an annual 4th of July celebration, 
annual Christmas and New Years parades and celebrations, 
small outdoor theater productions, and 
popular music concerts. 
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CONTEXTUAL GOALS CONTEXTUAL DESCRIPTION 

#1 
The facility should link 

the user with desirable attributes 
of the site. 

#2 
The facility should utilize 

the sun's energy 
to provide for physical human comfort. 

#3 
The facility should arouse 

the positive scrutiny 
of local citizens. 
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CONTEXTUAL ISSUES CONTEXTUAL DESCRIPTION 

The primary contextual issues per goals are clarified in the following 
three paragraphs. 

The facility should link researchers with their natural 
environment, so as to allow an enlightened view of their work. 

The facility should make a cooperative contribution to the 
individual and group needs of research and development staff. 

The facility should subjectively express its mission; to assist 
humans in their objective study of solar energy. 

DESIGN REQUIREMENTS 

1.1: The facility should allow the penetration of land forms and 
elements through the apparent boundaries of the building. 

1.2: The facility should allow users a view to the North, in the 
direction of the playa lake north of the site. 

2.1: The facility should employ active and passive solar energy 
collection, conversion, and storage technology for at least 50% of the 
mechanical requirements. 

2.2: The facility should employ a building envelope capable of 
withstanding 100 mph winds, while allowing for the application of 
natural ventilation systems. 
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DESIGN REQUIREMENTS (continued) 

2.3: The facility should employ glazing for the specific function of 
natural lighting, and that users are protected from solar glare. 

Alternate 2.3: The facility should employ bounced, reflected, or 
channeled light to illuminate spaces which are not adjacent to natural 
light sources. 

2.4: The facility should employ natural daylighting technology to 
supply 100% of pedestrian circulation lighting, and 50% of task lighting 
needed during a cloudy day. 

2.5: The facility should employ service or support spaces, in 
centralized locations, to act as passive solar heat accumulators. Entry 
spaces should be used as climatic buffers between the exterior and 
interior. 

2.6: The facility should protect its populated interior environment 
from rapid or excessive heat loss, in during heating periods 

2.7: The facility should employ the south facades of the building as 
heat sources and storage of heat gain. 

2.8: The facility should be strategically divided into thermal zones 
to manage of heat more effectively 

2.9: The facility should employ dense vegetation on north sides of 
the building to shield the building envelope from winter winds. 

2.10: The facility should have a minimum ratio of solar glazing area 
to floor area equal to 0.09 ft^: 1 ft^, and a maximum of 0.18 ft^: 1 ft^. 

CONTEXTUAL DESCRIPTION 
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DESIGN REQUIREMENTS (continued) 

2.11: The facility should employ one or more water wells to provide 
15-35 gallons of potable water, per person, per day. 

Alternate 2.11: The facility should employ cisterns, used in 
conjunction with water wells, to provide at least 30 % of total water 
requirements. 

2.12: The facility should employ low growing vegetation on west-
facing, sloped surfaces, as protection from soil erosion. 

2.13: The facility should direct runoff water, from its roof and the 
site, towards the playa lake to the North. 

2.2: The facility should provide for the natural ventilation of interior 
spaces not requiring strict environmental control. 

Alternate 2.2: The facility should employ evaporative cooling 
technology in areas not adversely affected by atmospheric humidity. 

2.3: The facility should contribute to the prevention of hazardous 
electrical and chemical reactions, which might render selected 
components useless or dangerous. 

3.1: The facility should communicate its exterior forms to be 
visually interesting to observers traveling on the E-W road north of the 
site. 

3.2: The exterior forms and elements of the facility should, in part, 
emulate artifacts and/or customs familiar to the region. 

CONTEXTUAL DESCRIPTION 
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CONCEPT DIAGRAMS CONTEXTUAL DESCRIPTION 
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CASE STUDIES CONTEXTUAL DESCRIPTION 

Solar House and Research Facility in Denver, Colorado, USA 

This laboratory/house/retreat/office is owned by its designer-solar 
architect Richard Crowther, and is located on the NW corner of two 
intersecting streets, in a residential neighborhood. 

The goal of the project was to minimize the house's dependence on 
urban environmental energy consumption. The central architectural 
issues were energy efficiency, physical and psychological comfort, 
resource management. The concepts used by Mr. Crowther to deal 
with the issues were heat accumulation, thermal isolation, heat 
radiation. 

To provide a source of heat, he directed sunlight onto thermal 
masses and thinly insulated, dark-colored materials to directly store 
solar heat. He employed the water in the lower-level swimming pool to 
act as a heat storage medium. Another method of heat accumulation 
was to use deep-set, concrete boxed windows, which also doubled as 
summer shading devices. 

To reduce evaporative heat loss, he covered the pool with a 
floating, translucent material. A concrete-covered earth berm, on the 
north side of the building, also reduces heat loss. 

To enable thermal isolation of strategic zones, the plan of the house 
is configured in a cellular nature. Auxiliary functions are placed on the 
west side of the building to function as climatic buffers for the 
bedrooms. Inoperable windows are used for only admitting light. An 
exterior-to-interior, weather-sealed, ducted vent is used for 

29 

ventilation. 
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CASE STUDIES (continued) 

3M Austin Center in West Austin, Texas, USA 

The center is a pair of 5-story research buildings arranged around a 
65 foot tall atrium, to facilitate the activities of 1500 laboratory and 
support staff. Design goals included symbolizing 3M's collaborative 
spirit, and incorporating natural daylighting into the Paseo (atrium and 
main circulation [passage] path). 

The architectural issues were image and identity, spirit of place, 
interaction/group participation, and natural resource management. The 
design concepts employed were the law of reflection, and the light-
transmission principles of the Fresnel lens. 

To encourage daily interaction of staff members, laboratory and 
support spaces are clustered. Solar light is redirected through the use 
of light "monitors" located on the roof. Each light monitor employs a 
reflecting film developed by 3M~its surface is based on the surface of 
the Fresnel lens. Skylights are used at elevator banks to introduce 
shafts of pure sunlight. ° 

CONTEXTUAL DESCRIPTION 
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CASE STUDIES (continued) 

Dakin Building in San Francisco, California, USA 

[The function of this facility is not indicated in the article.] 

The apparent goals of the project were to capture and control 
sunlight, and to configure the building in a direct response to natural 
light. 

Architectural issues in connection with this facility are the building's 
aesthetics, and its impact on the environment. Obvious concepts 
employed were the sun and its properties, and the architectural 
technology of manipulating the building's geometry using calculated 
angles. 

The main atrium is oriented to the north, taking advantage of the 
primary view, and minimizing solar light glare. Laminated glass is used 
in the skylights for the safety of occupants. 

The window heads are extended outward to provide a continuous 
permanent sunscreen, thus eliminating the need for blinds and shades. 
In addition, the extended window heads are rotated slightly more than 
45° to decrease the angle of solar incidence. 

An angled steel panel wall is located over the angled windows 
creating both a water diversion, and a drip edge which limits the 
exposure of the window frame and glazing joints to moisture. 

CONTEXTUAL DESCRIPTION 
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CASE STUDIES (continued) 

Iowa State's Energy Research House And Site, USA 

The house is based on a schematic design previously completed by 
Ray Crites, FAIA, under a grant from the Iowa Power and Light 
Company. 

Architectural issues having a bearing on the project are screening, 
noise and dust control, site definition, providing interest, and energy 
conservation. The concept of "a building as a laboratory" was adopted 
to generate design solutions 

First of all, each component in the design was analyzed in terms of 
how it would affect the microclimate of the site. The structure was then 
bermed with earth to slow heat transmission, and adequate solar 
exposure was established for solar energy collection. 

Steep slopes were heavily planted to prevent soil erosion. Grass 
was planted in paving voids next to the house. Eventually, the grass 
covering the paving would reduce reflected solar heat gain and soil 
erosion. Calculations indicated that plantings occurring within 7 feet of 
the property boundary should be limited to a height of 18 feet. These 
would provide visual control between the adjacent property, and would 
allow southeast breezes to flow through the site during the summer. 

To shade the south-facing glass and prevent extra cooling load 
created by summer morning warm-up, 25 foot tall white pine trees were 
planted to the SSE. Trees were also planted between the major road 
to the east of the lot and outside patio deck to eventually enclose the 
deck and create a peaceful, intimate atmosphere. Finally, temperature 
and moisture sensors were placed underground outside the house, in 
the walls, and under the floor to study heat loss and gain, and moisture 
transmission.^^ 

CONTEXTUAL DESCRIPTION 
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TABULAR REPRESENTATION OF SPACES SPACE SUMMARY 

R01 owner 
R02 operations manager 
R03 electrical engineer 
R04 mechanical engineer 
R05 construction engineer 
R06 engineering technicians 
R07 conference 
D01 shipping incoming/outgoing 
D02 storage of product parts, supplies, materials 
D03 construction and assembly 
D04 storage of hand tools, testing equipment, machining equipment 
D05 (clean room) lab. testing of environmentally sensitive 

components 
D06 indoor testing and evaluation 
D07 outdoor testing and evaluation 
DOS storage, packaging of prototypes 
501 purchasing agent 
502 accounting clerk, storage of business documents 
SOS security receptionist, security equipment 
504 entry, waiting area 
505 food storage, preparation, consumption 
SOS male personal hygiene, personal storage, first aid 
S07 female personal hygiene, personal storage, first aid 
SOS mechanical, electrical, communications equipment and controls 
S09 storage of building maintenance equipment, cleaning supplies 
Covered parking for 21 cars, 1 straightbody truck 
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NUMBER OF USERS SPACE SUMMARY 

The maximum number of concurrent building occupants shall be 25. 

NET, USABLE, AND GROSS SQUARE 
FOOTAGE 

RESEARCH 
Space 
Description / 
Number Of 
Users 
R01 1 
R02 1 
R03 1 
R04 1 
R05 1 
R06 7 
R07 1 
Subtotal~R 

(NSF) 
Minimum Net 
Area (sq.ft.) 

300 
150 
150 
150 
150 
700 
544 
2,144 

(USF) 
Usable 
Area (sq.ft.) 
(NSFxl.3) 

390 
195 
195 
195 
195 
910 
707 
2,787 

(GSF) 
Gross 
Area (sq.ft.) 
(USFxl.2) 

468 
234 
234 
234 
234 
1,092 
848 
3,344 
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DEVELOPMENT SPACE SUMMARY 
Space 
Description / 
Number Of 
Users 
D01 1 
D02 2 
DOS 7 
D04 2 
D05 2 
DOS 12 
D07 12 
DOS 2 
Subtotal~D 

SUPPORT 
Space 
Description / 
Number Of 
Users 
SOI 1 
S02 1 
SOS 1 
S04 5 
S05 25 
SOS 2 
S07 2 
SOS 2 
S09 1 
Subtotal~S 

Total R+D+S 

Total Parking 

(NSF) 
Minimum Net 
Area (sq.ft.) 

300 
600 
6300 
600 
600 
900 
1800 
600 
11,700 

(NSF) 
Minimum Net 
Area (sq.ft.) 

100 
200 
150 
135 
375 
150 
150 
1350 
150 
2,760 

16,604 

3,870 

(USF) 
Usable 
Area (sq.ft.) 
(NSFxl.3) 

390 
780 
8190 
780 
780 
1170 
2340 
780 
15,210 

(USF) 
Usable 
Area (sq.ft.) 
(NSFxl.3) 

130 
260 
195 
175 
487 
195 
195 
1755 
195 
3,587 

21,584 

(GSF) 
Gross 
Area (sq.ft.) 
(USFxl.2) 

468 
936 
9828 
936 
936 
1404 
2808 
936 
18,252 

(GSF) 
Gross 
Area (sq.ft.) 
(USFxl.2) 

156 
312 
234 
210 
584 
234 
234 
2106 
234 
4,304 

25,900 
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PROCESS ADDENDA 

Research and understanding of quantum mechanical theories in 
both physics and philosophy were critical in the design process, and 
necessary for the success of the project. The architectural "idea" and 
subsequent design developments, concerning quantum INTIMACY, 
quantum IMMORTALITY, and quantum AESTHETICS, all required 
their foundations and logic to be built upon the rock of quantum 
mechanical thought. 

In his book Quantum Theory. David Bohm states..."Thought 
processes and quantum systems are analogous in that they cannot be 
analyzed too much in terms of distinct elements, because the 'intrinsic' 
nature of each element is not a property existing separately from and 
independently of other elements but is, instead, a property that arises 
partially from its relation with other elements."̂ ^ 

I found that by gaining an understanding of the Principle of 
Complementarity, I was able to analyze the nearby playa lake in terms 
of a quantum system. I believe this initial thought process to be 
responsible for facilitating MY human consciousness (awareness) of 
the wave and particle attributes occurring within the land-water 
relationship. In this post-awareness state, I was able to derive logical, 
quantized (fixed) values for the land and water attributes, through a 
series of sketches which expressed events and context in graphic 
terms. This, in turn, enabled literal transformations of those attribute 
values which I had previously assigned to the architectural issues of 
Intimacy, Immortality, and Aesthetics, as defined in an eariier sections 
of this program document. 

^̂  Zohar, Danah, and I. N. Marshall, The Quantum Self. 
New York: Quill / William Morrow, 1990, p. 77 
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PROCESS (continued) ADDENDA 

With exception of the "immortality" issue, the values associated with 
my thesis statement remained intact throughout the design process of 
the project. My sketching and analysis of the quantum playa unveiled a 
different value for Immortality, and revealed itself, initially, from under 
the cloak of the shoreline. This was encouraging because previous 
efforts, to associate the values of various philosophers with the 
immortality requirements for the project, seemed tremendously 
inadequate. 

The conscious "shore" responds to the changing (or shifting) 
positions of both land and water. The shoreline was obsen/ed to 
oscillate in a manner which served to "recollect" and "return." This 
shifting from one condition to another, and back, was perceived as two 
conditions recalling one another-thus immortalizing each other. 

As a result of this discovery, I found myself to be convinced, beyond 
question, that immortality should have the responsibility for defining 
and establishing the order of forms, spaces, and architectural systems. 

Relative to my experiences, and seemingly in defense of Man's 
efforts to deal with quantum reality, David Bohm also states..."We may 
well now ask whether the close analogy between quantum processes 
and our inner experiences and thought processes is mere coincidence. 
. .. The remarkable point-by-point analogy between thought processes 
and quantum processes would suggest that a hypothesis relating these 
two may well turn out to be fruitful. If such an hypothesis could ever be 
verified, it would explain in a natural way a great many features of our 
thinking."^^ 

^̂  Zohar, op. cit.. p. 77 
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PROCESS (continued) ADDENDA 

During the final presentation of the project, it was felt necessary to 
share specific known facts with my audience that were inherently linked 
to, and utilized in, my design process. 

Dutch scientist, Christian Huygens (1629-1695) developed a 
technique for predicting the future position of a wave front, when 
an eariier position is known.̂ ^ 

In 1801, Englishman Thomas Young (1773-1829) developed a 
technique for measuring the wavelengths of visible light, known 
as Young's Double-Slit Experiment. He found that light 
waves entering 2 slits will produce either constructive or 
destructive interference, depending on the whole or fractional 
number of wavelengths.̂ ^ 

This experiment was recollected and realized in the research 
portion of the facility. As one approaches the main entry of the facility, 
one is faced with the decision to walk on one side or the other of a 
heavily massed wall oriented with the longitudinal axis of the research 
building. Passing alongside this wall, the observer enters the building 
directly under a glazed, undulating roof that travels the entire length of 
the building's main corridor, allowing natural light to enter the interior 
through its many "quantized" facets. Traveling along this path, the 
observer becomes the observed-having many opportunities to deviate 
from this primary circulation into individual office spaces. These 
individualized elements represent particle detectors, in experiments. 

^̂  Giancoli, Douglas C, Physics. Principles with Applications.Third Ed. 
Englewood Cliffs, New Jersey: Prentice Hall, 1991, p. 621 

^̂  ibid-, P- 624 
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PROCESS (continued) ADDENDA 

Should the traveler reach the end of the corridor, and exit the 
opposite end of the building, he is confronted with a wall similar to the 
first-except that the second, in this sequence, is oriented perpendicular 
to longitudinal axis. This wall, composed largely of hollow, octagonal 
blocks represents the wave detector in an experiment. The opportunity 
now exists for the traveler to experience a wave function collapse and 
become conscious of the reality that the building was, in quantum fact, 
waiting for his participation and involvement. 

Max Planck (1858-1947) developed what is known as the 
Quantum Hypothesis, which states that: the energy of an 
oscillator can be E=hf, or 2hf, or 3hf, and so on, where 
h=Planck's Constant, and f=frequency. There can be no 
vibrations whose energy lies between values. This asserts that 
energy is not a continuous quantity, but rather that it is 
"quantized"~meaning that it exists only in discreet amounts.̂ ^ 

The facility's spatial ordering and column grid was based on a 
varied, but quantized rectilinear pattern, which duplicated throughout 
the research portion of the facility. At a point, in the geometric center 
of the "wave detecting" wall, this rectilinear pattern changes abruptly 
into a series of grid lines which radiate out from this point in "quantized" 
angles of 30 degrees. These ordering lines associate the development 
portion of the facility with its research counterpart. Concentric circles 
connect these radiating lines at intervals coinciding with the rectilinear 
grid spacing, and serve to give order to the location of "stationary 
states," or interior spaces, within development. 

^̂  Giancoli, op. cit., p. 721-722 
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PROCESS (continued) ADDENDA 

With respect to the wave-particle duality of light phenomenon, 
Danish physicist Niels Bohr (1885-1962) proposed the 
Principle of Complementarity. This principle states that to 
understand any given experiment, we must use either the wave 
or photon theory~but not both. Yet, we must also be aware of, 
or conscious of, both the wave and particle aspects of light. 
Each aspect complements the other. Because it is not possible 
to visualize this duality, we simply recognize them as the 
different faces which light shows the observer. 

The Bohr model holds that since electrons in an atom cannot 
lose energy continuously, they must do so in quantum 
"jumps" (hence the term "Quantum Leap" is born). He 
maintained that: 

1) electrons move about a nucleus in circular orbits, 
2) that only certain orbits are allowed, and 
3) that electrons in orbit would move in the orbit without 

radiating energy. 
These orbits are called Stationary States. Light is emitted only 

when an electron jumps from one stationary state to another of 
lower energy.̂ ^ 

35 Giancoli, op. cit., p. 727 
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THOUGHT EXPERIMENT, BY ERWIN SCHRODINGER ADDENDA 

Schrodinger's cat has been placed into a cage having opaque 
walls. In the cage, the cat cannot be observed from outside the cage. 
This is crucial, because to understand the point of the paradox, we 
mustn't see the cat until the end of the story. 

A piece of radioactive material has also been placed in the cage. It 
has a 50% chance of shooting out a decay particle in an upwards 
direction and a 50% chance of shooting one in a downwards direction. 
If upwards, it strikes a particle detector, which in turn triggers the 
release of lethal poison into the cats feeding dish. The cat, having a 
hunger, eats it and dies. 

Similarly, if the decay particle shoots downward, the release of 
catfood into the dish is triggered, and the cat lives to face another 
experiment. How many possible outcomes are there? At least 2~"up" 
he dies, and "down" he lives. But the quantum cat is not simple. 

Like electrons which are said to be both waves and particles at the 
same time, the cat is both dead and alive. His possible aliveness and 
possible deadness "fan out" as a probability wave to fill the cage. The 
best we can do is to describe all of his possible states with a 
Schrodinger wave function-that is, a mathematical equation that lists 
his many possibilities-much like dealing of a poker hand. 

In the cat's case, the wave function (the quantum rules) tells us that 
he has eaten the poison and died, and that the cat has eaten food and 
lives. It is only when this wave function collapses that all possibilities 
become one fixed reality. This reality occurs when the cage is opened 
and we observe the cat to be dead (or alive). 
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SCHRODINGER (continued) ADDENDA 

What killed the cat? At that moment when an indefinite, many 
possibilities quantum wave function is seen or recorded, it collapses 
into a single and fixed actuality. He wasn't simply found dead when we 
looked at him. Schrodinger's cat died because we looked at him. 
Conscious observation killed the cat.̂ ^ 

^̂  Zohar, op. cit., p. 39-40 
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