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Turing the past two months I have been given the opporiunity
to participate in the WISEST (Ylomen in Seholarship, Engineerine,
Science and Technology ) Summer Research Frogram, a Pprogram
which allows interested young women to work in a sclence related
field, in many cases, & field in which they mnay be considering &
career. Throush this profram I was Fiven the chance to work
or a project in the Nepartment of wineral Zngineering. It
was a 7project funded by Stelco, and dea~t with g probiem
encountered in electric arc furnaces when used for steelmakine.

As is true of the ma jority of steelmakins plants today,
~telco uses an electric arc furnace to melt down their scrap
metal. These furnaces work by pessinm electricity throush
three laree cylindrical electrodes. The electricity strikes
the scrap metal in the form of an arc, which passes from the
tips of the electrodes to the scrab. Tris current easily generaies
enourh heat to melt the metal.

The cost of using this type of furnace is relatively low;

i Ttelco and other steelmaking companies feel costs could be
rurther reduced if the electrodes, which account for about
twenty percent of production costs, were made to last longer.
T4 geems that during the process of melting the metal, the
electrodes undexso oxidation and sublimation due to the high
temperastures and the atmosphere present in the furnaces.

In these WwWays, electrode 1life is reduced, and it 1s neb-
essary for the electrodes to be replaced often, If we could

somehow make the electrodes stronfer and oxidation reslstant,



the hish cost of electrode replacement could be reduqed, and so
too the cost of steelmaking.

¥uch work has been done already on this problem of electrode
consumptiorn, but there has not as yet been much propress. Many
researchers have tried coating the electrodes for example, but
these coatings have a tendency to wear away too quickly. An
jdea that has been tested only recently and which we feel to show
the best prospects is that of imprermatins the porous praphite
electirodes with a strengthening, conductive material, that will
not oxidize. This material would penetrate into the pores of the
sraphite, and would last much longer and therefore be more
effective than an outer coating.

There is of course an infinite number of compounds that could
be impregnatel into the electrodes and testel as a protectant.
T+ is in this area that our project has concentrated. We
have imprernatedl a number of samples of electrodes with many
JiTferent impregnants by means of vacuum. We've then tested
ther by exposins them 1o high temperafures, and calculated the
loss in mass due to oxidstion consumption., Our best results
came from impresgnation with calcium oxide and sodium silicate, but
we feel there are still a number of other compounds that could
prove effective and should be tested! in the future.

1y part in this project was to first research the topic,

by finding any information related to previous work done on

this problem, and to factors that would effect electrode



S. Namchwl<

oxidation., With this information Dr. Bisell, Pr. Patchett and

I were able.to decide on what compounds were to be tested. When

the choices were made, it was then my job, wlth the help of the
technicians, to make up the solutions, to impregnate the sample
electrodes, and to test them by heating. I then was able to
caleculate the percentase loss in mass of the samples, and te record
the results.

Althouzh we did not reach any major conclusions, the project
cann still be considered a success in that it was a starting
point for future progress in this field. As well, it proved
bveneficial to me in that I was glven a zood introduction to
university life, and to the workings of the library on campus.
As well, I was given the experience in organizins an experiment,
and now have a good idea of the difficulties that can be
encountered in experimental research. lost importantly though,
T now have some idea of what engineering is about anad of Wt

I want for a career.
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LAMP is a project being conducted by a research team of the
Psychology Department at the University of Alberta. This stands for
Lifespan Adult Memory Project. LAMP is a study conducted to provide
information on Alzheimer's Disease. Alzheimer's Disease is the
deterioration of parts of the brain which leads to a loss of memory.

As the disease progresses, there is more severe loss of brain function,

for example, speech and decision making.

Studying this disease may help many elderly people in the
future. The research team, which I assist, are developing a battery
of tests which, if successful, will be used in the diagnosis of
Alzheimer's Disease. The tests will also be used to create memory
aids. Memory aids are mechanisms used to help people remember
common words, such as the word "fridge". Putting up lists around
the honse of hard to remember words may help the dementia patients
cope with their disease for a longer period of time, before they have

to be institutionalized.

Tests will be conducted on about 500 people ranging in age from
30 years old and up. Over a period of about 5 years, if funds are
provided, these tests will continue. Each year the same people
will be returning to University to be tested. I must stress that the
research team is NOT trying to find a cure, but is trving to find an
early diagnostic tool for this disease. Since the Psychology
Department has received a large number of volunteers it is inevitable

that a few of them will develop Alzheimer's Disease in years to come.
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At a later date, the research team may look back at previous
tasks which the Alzheimer's patients performed, and see what specific
tests they did poorly on. Finding out this vital information may
lead the research team to find an early diagnosis, which can lead
to the further development of memoxry aids. Finding these memory aids
will benefit the dementia patients by enabling them to live a safer
and more enjoyable life, for a longer period of time, at home and in

the community.

Now that you have a brief run down of the project, I can tell
you exactly what I have been doing. During the research project,
the 500 people being tested will perform tasks that involve speed,
memory and language comprehension. It is important to be discrete
about timing the participants so that he or she does not become
unnecessarily nervous, thus affecting results. My job is to construct
a "foot pedal” which will activate and deactivate the timer. This
foot pedal must be perfectly silent in order for the timing to be

effective.

1 am also one of the many human guinea pigs in the office.
Many tasks are just in the developmental stage and must be tested
out before they are administered. My favorite test is the Hidden
Figures Task. In this task, you are given a picture of a shape

and asked to find that exact shape in another complex patterns.



I have also done 2 1ot of research in various libraries on

campus. I look up articles in journals that may be used to bhack

up future research. The refereces to these articles have to be typed

up and to do this, I use the IBM computer.

During the last 6 weeks, the Psychology Department has provided

me with work experience that I will undoubtedly find valuable in the

future.

BY: Shallen Letwin
FROM: Archbishop 0'Leary High School



Department of Civil Engineering

Charlene Dunn

Water is something most people take for granted. But I got

a chance this summer to see hoé the water from the river is
transformed into the clear liquid that comes out our taps.

I was given this chance by the WISEST program, along with the
Department of Civil Engineering. The name of the project I am

working with is called "Combined Chemical and Biological

evaluation of drinking water alternatives on a pilot scale in
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conjunction with the City of Edmonton." This project is funded d
for the most part by Health and Welfare Canada, with assistance

by Alberta Environment and the City of Edmonton.

A pilot plant is being built beside the existing Rossdale water
treatment plant. This plant's capacity is 50 000 litres per day,
while the capacity of the Rossdale plant is 12.4 million litres
per day. The pilot plant will be used to try out four different
disinfectants to find out the effects on many different factors.
These factors include pH, alkalinity, total organic content, and
hardness. These four disinfectants are chlorine, chlorine
dioxide, ozone, and chloramines. Everything that touches the
water while it is being treated is made of stainless steel, glass,
or teflon. 1T was alw testing a silica gel to see if any contam-—
inants were given off by it. If mone are found, this gel may

be used to seal some connections within the system. The method

by which I tested the gel is as follows: 1 covered the sample

of gel with 250 ml of distilled water and let it sit for five days.



Then I mixed this water with dichloromethane, which removes any
organic substances from the water. The dichloromethane was then
drained from the water and put in a roto-vaporizer, which
evaporated the dichloromethane to leave a thin layer of residue
on the bottom ofthe flask. This residue was then dissolved in
0.5 ml of dichloromethane and a sample injected into a gas
chromatagraph which measures amounts of substances in a liquid.
As of yet, the samples have not been injected, so I do not know

if the silica gel will be used.

The process which river water goes through can be described in

a few steps. Firstly there is presedimentation which means

that the water sits in a2 big tank until most of the particulate
or floating matter sinks to the botton. Next is coagulation

and flocculation. This means that alum is added to the water.
Alum bonds to any matter still floating in the water and makes
bigger and bigger lumps until the whole lump is so heavy that it

sinks to the bottom.

Next there is flow splitting. This is where the partially
treated water is split into the four disinfectant tanks. After
the water has been disinfected by one of the four methods, it is
pumped into a glass coulmn full of sand and granular activated
carbon. This helps to get rid of any last bits of particulate
matter still floating in the water. After this last filtration,

chlorine is added to the water as a post disinfectant. This
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helps to disinfect the water if there is anything in the reservoir

or in the pipes onh the way to your tap.

Some tests that I do on the water are turbidity, hardness,

pH, and alkalinity. These tests are conducted at eighteen
different points along the purification process. Turbidity
measures the amount of particulate matter floating in a sample.
Hardness is a measurement of the number of caleium and magnesium
ions there are in the water. If water is too hard, soaps and
detergents will not lather as much as if the water was soft.
Edmonton is the only city where drinking water is softened
before it is passed on to the consumer. Alkalinity and pH
measure how basic and acidic, respectively, the water is.

Edmonton water is kept at a pH of about 8.0.

I have had a very fun summer, learned a lot, and made many
friends and associates whom I plan to keep in touch with in
the future. I enjoyed all of my many and varied duties,

some of which included using a pH meter, titrating, distilling,

and sand blasting.
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During this six week program | am working in the department of Civil
Engineering. i work in the South Lab Building in an environmental lab.
Presently, the people { work with are involved in a water treatment
project. The name of the project is "Combined Chemical and Biological
Evaluation of Drinking Water Treatment Alternatives on a Pflot Scaje in

Conjunction with the City of Edmonton.”

The purpose of this project is to investigate the effects of four
different drinking water disinfectants. The disinfectants they are testing
are chlorine, chlorine dioxide, ozone, and chloramines. Near the Rossdale
Water Treatment Plant they have buiit a new pilot piant especially for this
project. The plant consists of a pretreatment stage where the water goes
through a series of steps such as sedimentation, coagulation and
flocculation. After this stage the water goes through four independent
process streams, one for each disinf ectant. Each process stream." includes
injections of disinfection chemicals, dual media filtering
(sand/athracite), granular activated carbon columns, and backwash storage

tanks.

As the water passes through the whole system samples are taken in

~ eighteen different locations throughout the plant. These samples are run
to the ground fioor level and through resin adsorption cartridges, which
are used to concentrate dissolved substances for lab analysis. The
materials used for the construction of this project are stainless steel,
glass, or teflon. No other materials may be used. This particular project
is funded mainly by Health and Welfare Canada, with assistance by Alberta
Enviroment and the City of Edmonton. Also the budget for this project is
approximately $ 270 000.00 and it is to be in duration for about two years.

Teit Lic
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Recently, where | work | have been doing a number of standardization
tests to see whether or not they can be used down at the plant. One test |
have been working on is to measure hardness of water. Total water
hardness is the sum of both calcium and magnesium concentrations,
expressed as calcium carbonate (CaCQ? in milligrams per litre. After
preparing the proper solutions we titrated and found that the hardness of
Edmonton tap water is approximately 114 mg CaCQs/L. This value is
within an acceptable level for Edmonton standards because it falls
between 110 and 120 mg Cacoj/L.

Another test | have been doing is one for turbidity. Turbidity
measures the amoung of particulate matter in a sample. This is measured
using an insturment called a turbidimeter. First, you place your sample
into the machine and a beam of tight is passed through it; however, if
there is any particulate matter the light will hit the particles and scatter.
The scattered light then hits a photomultiplier tube which changes
photons into electYons and creates and electrical current which causes a
needle to move. According to the voltage of the current the needle may
move over only a littie or over a large area. If the needle does not move
then your sample is clear; however, the more the needle moves, the more

turbid your sample is,

A third task | perform invoives setting up distillation processes.
Distillation involves the boiling of solvents at a certain temperature and
as the vapors rise they enter a condensor which is a tube that is cool so
the vapors will turn into droplets. Once the vapors turn into droplets, they
are emptied into a bottle and stored until needed. Some of the solvents |
am single and double distiliing are dichloromethane, hexanes, and acetone.
After the solvents have been double distilled they are used for various

purposes around the lab. One common purpose is the cieaning of other
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very useful process and it is also interesting to watch.

One final job | have been doing is cleaning the XAD resin so it may be
used at the plant. This is a very long and slow process because it involves
a lot of time and waiting. First you must soak the resin in water ten
times and wait until the resin has settled each time. Then after the resin
has settied you must dump the layer of water and all the crud that has
floated to the top. Once the water washing is finished, you the soak the
resin in acetone, dichloromethane, and hexane. You have to soak it twice
with each soivent. After all of this it is finally ready to be stored in

acetone until it is to be used at the plant.

Although | have not mentioned everything | have been working on, you
can see the there is much to be done involving the treatment of water. |
really enjoy the work | do and the people are great aiso. | am learning

about a variety of things and | find it very interesting.
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The Department of Mechanical Engineering

For the past six weeks in this program I have been working in
the Department of Mechanical Engineering. Before starting this program I
had no idea of what to expect of the work I would be deing. Now after finish-
ing the six weeks I would never have guessed I would get to do some of
the things 1 have been able to do. But I am very glad to have been able
to do them and I have really enjoyed these six weeks.

The work I have been doing has varied greatly since my supervisor
has given me a variety of jobs to do in order to give me a good idea of
what is involved in this Department. In helping some of the grad students
1 did some of the more routine work involved in taking University courses.
I typed in some reports and programs on the computer and I went to the
Library to get some books and periodicals. The first project I was in-
volved in was building an insulator box for a heat exchanger. For this
project 1 worked with Tuula, the only woman technician in the department.
In this project a styrofoam box had to be constructed, then a metal stand
had to be welded for the box to set on. In doing this project I learned
how to weld and use some of the machinery, the table saw, belt sander, and
the horizontal band saw. Once the box and everything was completed it was
put in the air conditioning lab holding the heat exchanger.

1 then began working on an adhesive test for plexiglass. The
first thing that had to be done for this test was to cut 60 biocks of
plexiglass with the table saw. Once the blocks were cut they then had to
be milled which takes a small bit of the plexiglass off the top to make

the ends of the blocks smooth and square. Something then had to be con-



Blewda
Clomphe W
oo
structed to put an even pressure on all the blocks while the glue dried.
So I worked with another of the technicians to make this apparatus which
took about three days. But when I tried to use it after it was finished
I discovered that it was to awkward to get the blocks in and that once the
blocks were in they could not be kept aligned. So this apparatus could
not be used. I ended up using the Instron testing machine to hold the
blocks together with a load of 25 pounds. When gluing the blocks together
I tried six different methods of gluing them, M.D.C. (methyldichloride),
M.D.C. and a fiber glass mat, crazy glue, five minute epoxy, polyester
resin, and polyester resin and mat. Once all of the samples were giued
together, 1 then began to break them apart also using the Instron testing
machine and a three point bending jég. The glue that turned out to be the
strongest was M.D.C. which had one block break at 1650 pounds, which broke
the block itself not the bond. The next best two were polyester résin
and mat and then just the polyester resin. 1 then used these three glues
in another test, where I cut groves into the ends of the blocks to see
which glue would hold better on a rougher surface. The results of this
second test were almost the same for all three glues.

The next project I did involved silicone that they use for making
molds and which is also used for chaulking. 1 did an experiment to see
whether or not silicone could be sprayed because if it could it would
make it a lot easier to make molds since they were previously brushing the
silicone on. 1In order to do this experiment the silicone had to be diluted
with touluene to the point where it is very thin so that it can easily be
sprayed. The results of this experiment was that when the silicone is

thin enough it can be sprayed.
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1 also spent some time in the Dark Room where I Tearned how to develop
black and white film and do black and white reprints. I have also learned
how to use some of the audio visual eguipment. With this equipment I then
tried to record a projector film strip on the video and was able to do
it while getting a fairly good picture with good sound.

During the past six weeks I have learned a lot of new and
interesting things and I am very glad I was able to have this opportunity.'
Working in this department has given me a good idea of some of the things
involved in Mechanical Engineering, and has helped me in deciding to

go into engineering in University.



W.l1.8.E.S.T REFPORT BY MIKE CHIASSON

1 believe one of the largest impressions people receive
about the area of Home Economics ie cocking and sewing. I
muet admit that I wase one of the beliewvers of this theory
before I experienced the W.I1.S.E.S.T program. During that
time, I have learned that this department involves much,
much more interesting and scientific studies which are
important to scciefty. In thic report, 1 will give an
explanaticon of the Home Economics Department foccusing in on
Family Studies, and the situations which 1 experienced
during this unforgettable summér,

My first day wae very tencse becausze of the uncertainty
of my =ituaticn. 1 was suppossed to meet somewhere on the
third floor of the Chemistry building of which the tocation
was still unknown to mrself., When I arrived on the third
floor, there was a lady standing by the roome to my right as
1 came cff the elevator, She looked to be around my age,
put I didn‘t think that she was in the same program as 1.
Naturally, to aveoid any encounters, 1 turned left incstead of
right. 1 walked almost 3/4 of the way down the hall ltookKing
for 25 when 1 finally realized that the numbers were
increazing to 50, Then, I whirled around, and walked
straight back to where the lady was standing. 1 passed, and
she amiled pleasantly as 1 walked br. I was 374 of the way
dowr the hallwzay when 1 realized %that the numbers were
decreasing from 10 downward. Finally, reality struck me and
where that lady wae standing muet have been where I wasz
supposed to have gone. I wxlked back slowly, examining mr
present situaticon., This girl muet think I am either crazy,
or have lost all arientaticon completely., When I was only &
fe fest from her, I studied her for the first time inetead
of scurrving by as before. GShe had dark red hair, light
green pante, & white blouse, and a pleasant smile which
=+i11 1it her expresegion. 1 smiled weakly as I slumped
agxinst the wall white realaxing. After several minutes, I

decided ta take z chance. I-———-l-—-I-—-l-=—=- Um=——mr are »ou
in the W,1.5.E,%.T program? 1 asked. She then emiled
trightl» and said "yes!" BSo that was basically the start of

my new friendship. I had firmly planted my foot into my
cummer job be meeting this person and not being a total
stranger to the other students who would arrive later,

Later on that day, I met m¥ supervisors who greeted me
pleacantly and explained the research project I wae to be
working on this summer. This study was attempting to reveal
how familiec with a diabetic, solve problems compared to &
norms) family., #Also, 1 met the graduates and undergraduates
who 1 was to be werking during the summer. Amy, Sue, Julie,
Dixie, and the other student with me, Derren, were the
nicest people you could ever meet anywhere. rRI1so my
profezsors: Dianne, Nancy, Norah, Jason, and Fred all gave
me encouragement and support in my activities. And lastly,
the ctaff which included Karen, Anna, and Judy who were all
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kKind to me during my stay. In my mind, I wished the entire
world could act like the organization they had ectabl ished,
Already, they had shattered m» theory of Home Economice.

It wasn’t until several days later when I fimally
realized the full extent of the Faculty of Home Economice.

I could not believe how scientifically orientated this
faculty was. To beain with the cooking aspect of this area,
they do not teach you how to cook with certain ingredients,
they teet ingredients together to examine if they create a
better tacste or not. Different mixtures are produced in &
belief that they will sell more or develop a larger
business. Such products like the new taste of Coke or Fepsi
were prepared by people from Home Economices.

Az well, clothing and textiles is a major part of Home
Economice, but it is not not just in the areas of designing
clothes. @& current project at the U of A involves a
collection of fabrics of clothes from different countries
and eraz. Altso, the testing of fabric for cafety purposes
arnd the desigrning of clothes for handi-capped pecople.

One of the moet interesting studies being done is that
in the area of cancer. Rats are being injected with tumor
causing agents around their stomach. Cnce these tumors have
beer formed, the» are treated with nutrients for a cure,.

This would be & tremendous discovery because it could
eliminate the the use of chemo-therapy to treat patiente.

In the areas of Family Studies, projects ranging from
family problem solving, to the effects of aging and drugs on
memory are being studied and researched. My Jdob, it it were
to be summed wup in a few words, is data analy»eis. [ change
data into numbers for computers, I trarcscribe dialogue of //
taped families, 1 tape actual sessions of the families
themeelwvesz, 1 work on cataloging references, etc, etc. (
Mairnly our project believes in the theory that when & %
disbetic entere the family, they will warp and change the j
way the family solves problem. This occurs because of the 7
unuzual problems diabetics face which other people will
never experience. When a diabetic enterse the familw, it is
2leo noticed that the parents may crowd around the diabetic
and compietely over-protect the child. One case was
diccovered where the mother actually slept with the child
becauze of her fear that the child might have an insulin
reaction during the night; a condition all diakbetics
erncounter. Thie type of behavior will inevitabiy cause
marital problems in the future. In other cases, the parents
might reject the child, believing that they are not perfect
anynmore .

in conclusion, this was an experience in which T will
never forget. The Family Studies department and the
W.1.5.E.S.T program opened my eyes to something that was
unique which illustrated the Home Economice department’s
diversity., @A giant step in the right direction towards
the acceptance of males and females into euvery aspect of
society,
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The experiment which I am working on at the Depart- j
ment of Nicrobiology, is concerned with the infectious
pancreatic necrosis virus (1PNV), a virus that attacks
salmonoids such as rainbow trout and arctic char. The %
virus is of great economic inporatnce to fish hatcheries ~
in Canada and throughout the world, because it can be
the cause of a one hundred percent mortality rate. The
purpose of this experiment is to determine the absorptive
site of IPLV and the route of viral transfer in fish.

To achieve this objective, fish (trook trout) are
immersed in water infected with IPNV, and groups of fish
are taken out after twenty minutes, forty minutes, sixty
minuteg, two hours, five hours, ten hours, twenty-four
nours, forty-eight hours, and seventy-iwo hours. The fish
are then washed in virus-free water, and anesthetized,
Zlood samples are taken from the fish which are then
discected The different tissues or organs are separately
made into homogenous mixtures with the addition of some
liguid medium.

~everal methods are then used to determine the con-
centration of IPNV in the different organs and blooa at
the different time intervals. +hen this 1s determined,
the data is interpreted to surmise where the virus is ab-

sorbed in the fish, and its route through the fish.
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Cne of the tests used. to obtain this data involves
infecting the fish with radioactive IFPNY The different
tissues are then tested for radiation levels. One draw-
back to this test is that it only indicates where the
original virus is in the fish. The daughter virus are
not radioactive, and therefore, not detected.

Another test, and the one I am most involved in is
called plague assayling. TFor thiz test, single layers
of cells (monolayers) have to be grown in small plastic,
cix-welled dishes. =Zach well is infected with the difier-
ert tiscues from the fish. and then covered with a thin
layer of agarose gel which is allowed 1o solidify. After
a few days of incubation. the agarose layer is removed,
snd the cells are stained with crystali violet. If 1PNV
iz prezent in the tissue. it destroys parts of the cell
morolayer “hese degtiroyed areas are called plaques.

“he damazed cells have to be examined under the light
wicrozcope to determine whether the deztroyed area was
actually caused by the virus, or some other agent. The
plasuec are counted to determine the concentration of
17V in the tilssue

Althourh 1 assisted with most parts of the experiment.
my major involvementwas with growing the cell layers, in-
fectingy the figh, preparing the homogenous mixture out of

the infected tissues, and examining and counting plagues



GAINING INSIGHT INTO WHAT RESEARCH SCIENCE IS ALL ABOUT
By Cathy Moltzan

For a period of six weeks this summer, 1 have had the
opportunity to work in the Department of Physics. It has
been a unidue learning experience for me, because I have
gained some insight into what research science is all about.
A1l that the average person ever hears about this field is
the occasional discovery that is deemed important enough for
the public to hear about. But what few people don't seem to
realize is the many years of hard dedication that must go
into such a discovery.

However, research sclence is by no means boring. In my
case, I was working with a research group that is presently 7
carrying out experiments with the semiconductor gallium
arsenide (GafAs). Depending on how many impuritiss are pres-
ent in this substance, it is possible to vary the rate of
electron modlity. This is not possible in conductors or non-
conductors. Thus, GaAs has become increasingly important in
+he commercizl marketplace, because they are materials from
which active electronic devices are made, such as lasers
(1ight amplification by the stimulated emission of radiatiay.

Silicon, which is a2 better known semiconductor, cannot
be used in electronic devices such as lasers because it can
only absorb light, it cannot emit it. GaAs on the oth:r had,
is able to do both. Even in computer technology, where
silicon is widely used, GaAs is slowly making a breakthroug.
This is because Gals transistors would be able to transmit
information at a faster rate than is presently possible.
However, impurities which are most often present in GaAs are

difficult to control in the crystal growing process. So the
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purpose of these experiments is to "develop expertise in the
identification of the defects of GaAs and other III—V*com—
pounds, and to correlate the defects with the sultability of
the material for eventual device manufacture."1

Tn an attempt to achieve this main abjective, several
different tests are being conducted within this particular
research group. But the two tests that I had the chance to
personally carry out were resistivity and Hall Effect measure-
ments on GaAs at different absolute temperatures. Resistiv-
ity, to put it simply, is the inverse of the conductivity of
a substance, while the Hall Effect is a measure of the effect
a magnetic field has upon the various properties of the sub-
stance. Then, by using these two values in computer calcula-
tion and graphing, a mobility factor is determined, whose
value indicates the extent that impurities may affect the
performance of GaAs in electronic devices.

This is where experimental physics is quite different
from theoretical physics. For example, the theoretical
relationship between the natural logarithm of the resistivity
and one thousand over the absolute.temperature at which it was
measured is supposed to be a line with a positive slope. But
experimental data has often produced curves, broken lines, or
even points scattered all over the graph. It is by studying
these deviations from theoretical behavior that physicists
hope to gain a better understanding about the performance of

GaAg in electronic devices.

#III~V compounds refer to the families of which the composing
elements belong on the periodic table. It is the molecular
structure which gives these substances varlous properties.

1Taken fvrom =2 research paver on this tople
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But these deviations may come from external sources as
well. To explain them all would be beyond the scope of this
paper, but there are a few obvicus examples. First of all,
the sample must be placed under near-vacuun conditions, partic-
ularly at the temperature extremes. At times, this 1s diffi-
cult to maintain. Another problem 1s the instruments, such
as the electrometer and the multimeters, because they might
not be reading correctly. Then there is the problem of
transmitting information between the instruments and the com-
puter, because even if the instruments are working properly,
the misplacement of one tiny little wire can prevent the
computer from recelving the correct signal. As well, there is
the question of whether the temperature recorded by the compuer
ig the actual temperature of the GahAs in the vacuum, because
there is always a reaction time involved between either the
heater or the ligquid nitrogen(for cooling) and the Gals.
Finally, on top of all that, there is the more baslic problems
of forgetting to turn switches, or feeding the wrong infor-
mation intc the computer(as I learned the hard way!).

Therefore, even though the measurements that I made seem
to be routine on the surface, they are anything but that in
reality. This, I have concluded, is because physicists must
spend most of their time trying to figure out where they went
wrong. They never know what will malfurction next! At first
I found that to be quite fustrating, but I now know that this
is one of the most interesting componer.ts of research sclence
~—- the anticipation of the unknown. This is why I can
honestly say that I have not only learred alot, I enjoyed it

$t00.



DEPARMENT OF BROTANY
Lovise HKalarntar

The Womer Ivn Scholarship, Encirneering, Science and
"Technology (WISEST) spomsors a six week summer program
for prade elevern studernts., Its purnose is to encourmpe
high scheool students to participate in non—tradi%iﬁﬁhl‘
greles——girls are encouraged to oursue Caresng ! *in
'ucxence armd engineering while boys are erncour to
i -bursue careers in rursing and home economics. “During
--“‘thn schocl year, I heard about the prooram and my
¥ ohavents and teachers encouraped me to annly. A list of
projects  from which 1 was to chocse my tao three
preferences came with the applicatior. In acecordance
with the three grojects in which I had shown interest,
the oprefererces of the other aoplicants and a teacher
refererce, I was chosen to work in the Departmert of
Ectany for Mrs, Cairine Mirner over the ccurse of the
summer.

In Botany, 1 did the laboratory exercises-—gleven
in total-—Ffer Botany 2059, a new introductory plant
bicleny course at the Umiversity. Cairine, the
lecturer, gave me a&a copy of the lab marual and
explaired to me that I would do the exercises like the
studerts would be doing in Seotember, makinp
recommerdations and, irn particular, assessing each lab
accarding to the lenpth of time recuirer to comolete it
anc the lab’s degree of difficulty. Hefore starting
each lab, I read them, made any spelling {typc) or
senterce structure corrections as well as attemnted to
make the instructicons easiegr  to urderstand. If
samething did wot work, Cairine fournd replacement
activities. Thus, come Sentember when the students
attemot to do the labh exercises, time wili rnot  be
wasted orn exercises that do mot work.

Most of the labs involved lookinp at structures of
different clarnts under  the comoound Microscooe,
drawiviz diaprams, antg answerinp guesticns. The first
lab was an criermtation to micrascoses amd technicues,
such as preparing microscope siides and stainimp  them.
Next, I completed labs about leaf and stem structure
avid funmcticon. Finally, the labs prapressed from alpae
throuph funei armd bryophytes to ferns,

Inn additiorm to my work in the Beotany Demartment,
all twenty WISBEST studernts cathered topether every
Wednesday of the six week period, to share our wark

) experiences. He alsc atternded sessions on sterectyping,
 eareer plarming, met with several women scientists and
aned the Mechanical Evpineering Building and Bagnny
;_?Phytotroﬁs. Because of the importarnce of emcoungggng
careers irn noen—traditional roles, many studentl”*ﬂire
interviewed by the media (including newspaper, IV and
radic). T

Although I am not enthusiastic about & career in

science or ernpineering, this oropram has piven me a&an




apportunity tc gain work experience for future
references, to learrn skills that I may need in
University and,most importantly, to pairn insight abcut
work and areas of study at the University.

gy
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Through the WISEST program, I have been given the oppor-
tunity to work.in a microbiology research laboratory under the
supervision of Dr. Page. The laboratory work that I have
been performing has dealt with a type of bacteria called

Azotobacter chroococcum. This particular bacteria is found in

Alberta soil, but from his research, Dr. Page has found that
the bacteria is dependent on sodium to grow. This sodium-
dependency is a characteristic of marine bacteria, not soil
bacteria.

I+ is believed that millions of years ago, this part of the
world was covered with salt water. Based on this, it is

possible that A._ chroogcoccum was once a marine bacteria, but

through many years of evolution, it has adapted to a soil
environment. Through the experiments that I have been performing,
it is hoped that some experimental data can be found to show

the behavior of A. chroococcum under different conditions.

During these few weeks, I have been growing different
strains of bacteria in various media and monitoring the amount
of growth of each. The bacteria were inoculated (grown) in a
liquid medium containing enough sodium chloride (salt) for
abundant growth (50 ug NaCi/mL), in a medium containing less
salt which limits or prohibits growth (20 ug NaCl/mL), in a

medium containing the limiting amount of salt and MgCl2 and
]

in a medium containing the limiting salt and LiC3.
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From the experimental data, it was found that in an abundant
source of sodium the bacteria consistently grew better than
in a poor source of sodium. It was also found that in a
poor source of sodium plus a supply of magnesium or lithium
ions, the bacteria were also able to grow abundantly. From
these results, 1t can be seen that magnesium and 1lithium
ions can be used in some way by the bacteria's metabolism to
grow. The precise part of its metabolism which is capable
of this i1s unknown at this point.

After being grown in the liquid media, the cells were
separated from the liquid through centrifuging. A centrifuge
is a machine which spins a solution at very high speeds. This
results in the heavier material, in this case the cells of
bacteria, to settle to the bottom in the form of a pellet.
After the cells were separated, the liquid was poured out and
t:e cells were resuspended in a solution of sodium hydroxide.
The resuspended cells were then placed in an eighty degrees
Celsius bath to digest the proteins. The proteins of the bacteria
were analyzed to measure the amount of growth of the bacteria.

This process of growing, centrifuging, resuspending,
digesting, and analyzing is basically what I am doing for the
six weeks. Though this process may sound repititious and
boring, I have found the work to be quite challenging because

new techniques were bresented to me and I was able to operate
machines which I had only been able to see through filmstrips

in school.
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Tom Pinnington

Dept. of Clothing
and Textiles

Home Economlcs Bldg.

Although my work assignments in the program are
extremely varied - I am rargly occupied with one
assignment for more than a {few hours at a time - 1t
ig possible to group them under two categories:
computey data entry/file editing and general maintenance
and upkeep of the historic |costume collection.

My first computer project involved obtaining printout
1istings of research documentations concerning artifacts
in the collection. I was responsible for checking sach
listing with the actual doqumentation for discreperncies
in data {ie. spelling errons, incorrect accession numbering,
differences in item description, etc.). After learning
the program operation, I then entered, along with the
appropriate corrections, all the unentered deocumentation
projects I had found onto the file. I also made folders
for, accessioned, and inputed new documentations as they
appeared.

Other computer-oriented work included entering reference
hooks into a bibliographic |file, recording information of
costume donations onto the |donor file, and editing data
in an accessiong record. Hirstly, the biblicgraphic file
required assigning to the various references descriptors
with which students could obtain listings of related texts.
The donor file involved lo¢ating such information as
thame of donor® and ‘*ltems|donated’ from the documents
of donation themselves. While editing the accessions record;
T was required to physically search for the artifacts,
+~ecord their locations, logate their negatives, and edit
+heir descriptions by checking with documentation projects.
This resulied in lengthy se¢airches, not only in the Home
Feonomics Building, but arpund Campus as well - photographs,
for example, were located In the rrinting Services Building.
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In addition to locating and entering data, I took on
many different projects related to the historic costume
collection itself.. This collection, incidentally, 1s
operated much like a museum and as such reguires continuous
maintenance. One assignment involved cutting aluminum
dowels to replace wooden oniz which had warped. These
dowels are used to hang rol of historic textiles and
are therefore washed and dried before use. Storage of
the textiles consists of a special unit which is usually
compacted to protect the garments but opens to allow
entry for exhibition or study.

Similar upkeep and improvement projects include creating
labels for stored items, arranging storage cabinets, and
silicone~spraying the tracks of droors containing historic
clothing. ILabel-making requires the use of a mechanical
lettering machine. Currently I am experimenting with
various methods of attaching the labels to the shelves
to allow easy removal, Silicone-spraying must be done
with stringent safety procedures as the garments in the
room are valuable.

Recently I have begun work on two clothing exhibitions.
P Ain Ars-Nouveau project for which I am doing carpentry
work will be on display at the Ring House Gallery on
campus. I will be helping with the construction of
display panels next week. They will be used as part of
the Winter Cities '86 Cold Weather Clothing Project
oceurring next February at the Convention Center.

N
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