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Figure 1 illuestrates the associative property of the “product” of braids
A, B, and c. Figure 2 shows that there exists an identity braid of order
3 such that AI IA A. Figure 3 illustrates that a given braid A of
order 3 has an inverse A -1 of order 3 such that the product AA -1 or A-
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1A is the identity braid of order 3.
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Figure 4 shows how a given braid C of order 5 may be formec{ asa
product of elementary weaving pattersn si and si -1 where si is a
pattern having only one “crossing” with curve cl originating a't Piand
passing on top of curve c i+1’ si-1 is similar except that it passes
beneath curveci + 1.
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Slime Formation in Bacteria

by Vicki Taylor, XI Chapter

The purpose of this study was to see if a minimal salts medium could
be found that would enhance the formation of a slime layer around
the bacterial population. Bacteria were isolated from the river water
that is used to cool conduit systems in power generating companies.
After some of the bacteria were identified as being slime-forming, they
were subjected to the minimal salts medium which was varied by
using different carbohydrates, two different concentrations of these
carbohydrates, and incubating the plates at two different
temperatures.

The measures used to evaluate the bacterial growth were colonial
morphology, tenacity and a negative stain to see if the tenacity was
due to the formation of a capsule as opposed to the formation of an
extracellular polysaccharide coat or glycocalyx. Results of five
organisms isolated seem to indicate that the minimal salts medium was
too stringent for the organisms. Something was lacking from the
medium which inhibited the formation of the slime, although the
bacteria themselves were not killed.
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Location of a Nuclear Park: A Hierarchical Model
by Patricia A. Cerchio, Alpha Mu Chapter

This study explains the development of a Hierarchical Method of
Mathematical Modeling. The information on the Nuclear Parks is not
necessarily factual; it is used to illustrate how to set up a model.

This type of model is used to solve an options problem in which
there are several courses of action. The model will determine the best
possible choice for all concerned.

In this study there is only one party involved, but it is possible to do
models with more than one. In this case the parties’ power would be
weighted accordingly.

The next step involves determining the objectives of each party.
Although some of these may be the same for both parties they do not
have to be. To determine the objectives there should be a
brainstorming session first to determine all the possible objectives.
Then the unimportant ones should be eliminated. These objectives are
then weighted by using the Saaty Prioritization Scale and solving the
matrix of objectives.

Each Objective is also weighted in relation to each course of action.
These weights are then filled in on the diagram of the model. The path
from the parties to the objectives and courses of action is followed,
multiplying the weights of each at each step. The course of action with
the highest total is considered the best choice.
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The Effects of Albino Gene Dosage on Rate and Time
of Neurological Development in Prenatal, Neonatal,
Postnatal, and Postnatal Infantile Mice,
and on Adult Exploratory Behavior
by Merijeanne Moore, Alpha Chi

A series of reflexologic tests used to detect various neurological
anomalies in mice was administered to infant Swiss Webster ICR
strain albino mice. The strains were crossed, and F1 (heterozygotes),
F2, backcross (F1x homozygous recessive albino parental strain) were
tested.

Significant differences were found between albino and dark
(regardless of genotype) in the time of appearance of eye opening, the
maturation of visual placing, the maturation of vibrissa-placing
response, the appearance of barholding ability, the appearance of
geotrophism. All of these developmental traits (with the single
exception of bar holding, an adult locomotion pattern) are sensory
responses.

An open field test measuring activity and exploratory behavior was
applied, with significant differences found between phenotypically
dark (homozygous albino) and phenotypically dark (homozygous dark
or teterozygous dark/albino).

This research tends to suggest that homozygous albinism is related
to the developmental rate and time of specific reflexes in mice, as well
as activity and exploratory behavior (homozygous albinism greatly
reducing the amount of exploratory behavior).
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A Preliminary Study in the Induction and the
Humoral Antibody Relationship of Periodontal Disease
by George Helden, Doug Holte, Jan Meier,
and John Zimmer, Mu Chapter

It is well known that the oral region is a poor area for protection by
humoral or cellular immunity. Often when antibody production is
stimulated the antibodies are of the nonprotective type, but they do
agglutinate the antigen when tested in vitro. The purpose of this
preliminary study was to find a method to reliably induce periodontal
disease in the normal laboratory rat, and then use that method to
determine if an immunological relationship exists between the
production of antibodies and the prevention of the disease. The
induction of Acute Necrotizing Ulcerative Gingivitis, ANUG, was our
goal on the first two attempts. Because stress has been shown to be a
major etiological factor in the induction of ANUG, and because
corticosteriods are produced when the body is under stress we first
attempted to induce ANUG by using only cotisone swabbings. No
disease was observed; however, there was a change in the normal flora
of some of the organisms isolated. Because the bacteria which cause
ANUG are part of the normal flora of the human mouth we attempted
to induce the disease using gingival swabbings from a human. This
also was not effective with or without simultaneous cortisone
injections. In the third attempt, the induction of general periodontal
disease was our goal using Actinomyces viscosus RC 45 as the
inoculum. It is a proven etiological agent and successful in other
studies in inducing periodontal disease. No difference was found in the
condition of the gingiva between (a) the controls, the normal rats; (b)
the immunologically suppressed animals, by biweekly injections of
cotisone; and (c) the immunologically stimulated animals, by a single
injection of A. viscosus RC 45. There was, however, a direct
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correlation between the agglutination tests and the supposed antibody
production or suppression. The results suggest that either 1) very small
amounts of antibody are needed for protection and we did not
suppress the system enough, or 2) we were still unable to induce
periodontal disease and the antibodies produced were of the
nonprotective type. In hopes of classifying the immunoglobulins
present immunelectrophoresis is presently being carried out. A
comparison of the types and amounts of immunoglobulins present in
the three groups may allow us to suggest whether they were actually
protective or nonprotective.

Fast-neutron Activation Analysis for
Determination of Trace Elements in
Clays of Archaeological Interest
by Sharrie A. Fitch, Xi Chapter

Neutron activation and analysis has been used in archaeological
analysis to study the origin of pottery for about twenty years. It has
proved reliable and accurate for such studies due to the high
sensitivity and the large number of elements detectable. This
technique also offers the advantage that it can be used without
destroying a valuable piece of pottery. Because high sensitivity levels
require a large neutron flux, previous neutron activation analysis of
pottery has been carried out using reactor facilities. However, due to
the expense and complexity of a reactor, the use of a smaller neutron
generator has increased in recent years. Thus a feasibility study was
undertaken to determine whether neutron activation of prehistoric
clay pottery cculd be carried out with a Cockcroft-Walton type
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accelerator neutron generator. The Ball State University neutron
generator facility was used to produce 14.8-MeV neutrons via the d-t
reaction and these were used in turn to irradiate the samples. Due to
the short target life associated with useful neutron flux of 10s - 10¢
neutrons/ cmz/second were used. Thus short lived isotopes with half
lives of the order of hours or less were produced. The gamma-ray
spectra obtained by using a high resolution lithium-drifted
germanium detector were recorded in 256 blocks of a 1024-channel
multichannel analyzer. Data was immediately transfered to the DEC-
10 computer from which it could be recalled for subsequent plotting.
The gamma-ray spectra for a red clay sample (from New Mexico) and
a grey clay sample (from Oklahoma) were compared. As expected
silicon was present in great abundance in both clay samples, but
because of the associated short half life of radiation from silicon, trace
elements were detected with longer delay times. A comparison of the
gamma-ray spectra of the two clays indicated substantial difference in
the gamma-ray spectra, and thus different trace elements. Therefore
it was concluded that neutron activation analysis with 14.8-MeV
neutrons is a useful tool for trace element analysis in clay and can be
utilized in archaeological investigations.

Effects of Single Substitutes on the Electronic
Properties of Porphin: The Synthesis
of Cyano-Porphin
by David Van Wagoner, Alpha Chi

Since the discovery that metalloporphyrins absorb light strongly in
the visible region, work has been done to study their effectiveness as
photosensitizers and photocatalysts in such reactions as the generation

of hydrogen from water and direct conversion from solar to electrical
o

The electronic properties of most aromatic systems are well
characterized. Because of the difficulty of synthesis of the parent
compound (which is the backbone of the cytochromes, chlorophyll,
and hemoglobin), the electronic properties of singly substituted
porphin derivatives have seldom been studied.

As a part of an ongoing research project to characterize these
electronic effects, cyano-porphin was synthesized in a five step
reaction sequence to determine such properties as the extinction
coefficient, fluorescence, phosphorescence, and oxidation potential.

Conflict Analysis
by Ann Galvin and
Kathryn Harkins, Alpha Mu Chapter

Contflict analysis is defined as the search for an outcome which
represents for some parties an improvement from, and for no parties a
worsening of their present situation.

Two different models for conflict analysis are described. The
hierarchial model is used to analyze the political turmoil in Iran and
the analysis of options to analyze the 1978 coal strike.

In the first model a four level hierarchial model consisting of
political parties, subdivisions of these parties, objectives of each party,
and alternative political institutions is identified. Weights are assigned
at each level and calculations performed to identify mathematically
the political institutions which would yield stability for Iranian
society.

The second model, the analysis of options, begins by identifying the
parties to the strike and their options or courses of action. Next
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different scenarios or particular time frames are described. Finally a
particular scenario is chosen and examined for stability.

In evaluating both models it is important to remember that their
purpose is to analyze a conflict situation based on the analyst’s
description of that situation. The technique comprises the objective
part of the model. However, an equally important part of the model is
the description of the conflict situation which is unique to each
analyst.

A Longitudinal Study of Total Serum Protein
Concentration in Lymphosarcomic Cows
by Paul W. Allen, Alpha Chi

In this study the total serum protein concentration and the separate
fractions from six lymphosarcomic cows were followed longitudinally
for a six year period. The serum samples were collected, and stored
from cows prior to infection with bovine Leukemia Virus until the
time of death.

The serums were electrophoretically an spectrophotometrically
analyzed for the total protein values. The electrophoretagram was
then consequently analyzed to determine both the grams per 100
milliliters of protein and the percent of the total protein for each of the
following protein fractions: Albumin, Alpha, Beta, and Gamma-
Globulins.

From the data collected it was found that in all animals a wide
variation in total protein occurred during the period of infection. It
was also found that in some animals this condition was followed by a
case of severe terminal hypoproteinemia. All animals also showed a
marked decrease in albumin relative to the percent of total protein.
Finally in all the individuals studied there was a profound terminal
increase in the alpha-globulin.
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An Investigation into Hydrogenated Astrophotography
by Jeff W. Kallner, Xi Chapter

A problem in optical astronomy is the photographing of low
intensity galactic objects. Over the past five years a technique has
been developed called hydrogen hypersensitation. It is a novel
technique by which photographic plates are treated with hydrogen
gas. My project involved using this technique on ordinary
photographic films and testing to see the results of this type of
hypersensitation.

The results of this process should be an increase in photosensitivity
and a reduction in low-intensity reciprocity failure. Reciprocity
failure is when a part of the film gets completely exposed in one spot
and the rest of the film continually absorbs photons due to the long
astronomical exposures. This causes the film to fog.

The process is simple. The films, Kodak Tri-X and Plus-X were
outgassed to 10-3mm of Hg. Then hydrogen gas was allowed to enter
and remain in contact with the film for three hours. At the end of
three hours, nitrogen gas was used to flush out the hydrogen and to
store the film before exposures. Nitrogen was used because it is
relatively nonreactive with the film.

Exposures of low intensity objects were made with both the treated
and untreated films. A simple visual comparison was made to see if
hydrogenation worked. Then exposures of a cluster of stars were made
in order to see the increase in magnitude the treated film would
record. In both cases there was obviously a gain in phtosensitivity;
there was also little fogging due to reciprocity failure.

The mechanism behind sensitization seems to be a reduction of
silver ions which form small silver centers in the emulsion. However, if
the silver atoms agrregate to a developable size, the film becomes
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fogged. So there is a maximum time in both hydrogenating and shelf-
life after which fogging becomes too great to be ignored.

This type of chemical hypersensitization has proven to be an
effective means by which faint astronomical objects can be
photographed with short exposure times and very little fogging.

Heavy Atom Affect of Bromine on Porphin
by Eric Sortore, Alpha Chi

As part of an ongoing research project to study the electronic effects
of single substituents on the porphin ring, porphin was brominated.
For the first time, two products were isolated, one of which does not
fluoresce. This is significant in that it indicates that the excited state of
this molecule does not go through the singlet. Instead, it may involve a
triplet transition with phosporesence. Phosphorescent characteristics
of the molecule might lead to possible catalytic activity in
photosensitizing important reactions such as the hydrolysis of water
and the fixation of nitrogen. Further, study would involve
metalloderivatives of the product, as cobalt and palladium derivatives
of porphin are known to phosphoresce at room temperature.






