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During the time I spent at the University this summer, I was helping
researchers in the forestry department. As well as working in the general
area, I spent a few days in the forestry genetics laboratory. I also
had a tour of the Canadian Red Cross Blood Donor Clinic and spent two
days working with researchers there.

One of the experiments I was helping with dealt with jack pine
and their ability to adapt to possible climate changes. In this experiment
twelve hundred plants are being grown and their root systems will be
measured. The researchers are trying to find out if complex root systems
are inherited within different tree families. I participated by cleaning
seeds (in which empty seeds that had been eaten by insects were removed),
labelling them after the weight was taken and by planting them. I then
entered data from previous experiments into the computer using the Lotus
123 program. I also took seeds out of pine cones that will be used
for another experiment.

In another experiment a species of jack pine from a southern habitat
was planted in a northern region and a species from a northern habitat
was planted in a southern region. The researchers want to know if northern
jack pine can survive if the climate changes and our climate becomes
warmer. 1 spent a day at one of the sites in Bruderheim seeing how
many of the plants had come up, been eaten by predators, and had died.
They had been planted last year and will be checked again later.

I made tables of already gathered information on the computer using
Word Perfect 5.1. The tables contain information on northern people's
diet, favorite foods, and whether or not they believe the food is healthy
for them.

I also helped measure leaf areas using an area meter. In this
experiment several groups of plants were grown with @ifferent amounts
of carbon dioxide, ultraviolet light and water. In the future the earth
is expected to have warmer temperatures, more carbon dioxide and higher
jevels of ultraviolet light. The experiment was alsc concerned with
how aspen and grass in the same pot compete for space under these conditions.
The results may tell whether the grasses are more likely to move into

the treed areas or if the trees are likely to move into the grasslands.



Another experiment dealt with the decomposition of grass. The
researchers are trying to determine the rate of decomposition in stagnant
water, small amounts of rainfall and in water with an increased amount
of air being put into the samples. I helped by adding water and randomizing
the different samples.

In the last experiment seeds were planted in ashes from different
areas. They wanted to determine the amount of time required for the
seeds to germinate. I helped by taking out the germinated seeds and
counting them.

In the forest genetics laboratory the researchers were extracting
DNA from spruce needles. I helped them cut the needles off the spruce
pranches and then ground them using ligquid nitrogen. They were then
put into a solution and ground even finer. The samples were kept surrounded
by ice so that the live tissue would not die. The solutions were then
filtered through a cheese cloth and centrifused for fifteen minutes.

The liquid portion was then poured off so that just the larger cell
particles remained. Another solution was added and the sample was gently
mixed. A second solution was added and after mixing, the samples were

left standing in room temperature for ten minutes. They were centrifused
for another fifteen minutes to separate the specific components. The

top clear liquid was removed and put into a different test tube. This
portion contained the DNA. An acid was then added and when the samples

were gently mixed the DNA came together in jelly like strands. I participated
in this part of the experiment which took almost the whole day. Later

the DNA itself will be broken up using specific enzymes. These will

then be run on jells. There is an electric current running through

the jell. Different parts of the DNA will move at different speeds

along this jell because of their size. A dye is added so that the DNA
parts can be seen and photographed under ultraviolet light. The researchers
are comparing white spruce and black spruce to see how similar their

DNA is and if they are from the same species or not.

I talked with an Immunologist who works at the Canadian Red Cross
Blood Donor Clinic about his work. He is doing experiments with macrophages.
These are white blood cells that perform phagocytosis on viruses and
other foreign particles in the blood. Presently he is trying to find



out how they grow and which stimuli will help the macrophages produce
more TNF (tumor necrosis factor). The stimulus that he is currently
using is called CFL-1. He then adds radioactive sulfur to the samples
to see if more TNF is produced then was already inside the cell. This
work is important because macrophages kill tumor cells. After explaining
the experiment tc me, he alsc showed me normal and abnormal macrophages
under the microscope.

I spent another day with a technician who also works in the Canadian
Red Cross Blood Donor Clinic. She works with bone marrow and separates
specific cells from this solution. She also separates blood into its
components so that other people can work with specific parts of the
blood.

I have really enjoyed the time I spent at the University. The
third and fourth year university students I worked with were very friendly
and I learned quite a bit from them. The researchers and my supervisor
were also very pleasant to work with, and went out of their way to show
me a few different areas as well as the forestry department. I'm still
not sure which area I would like tc have a career in but I'm very thankful

that I was chosen for the program and had this opportunity.

Katherine Brown



Report (Nursing)
Linh Nguyen Nursing

My first impression of the wisiest program was that it would
be a great opportunity for me to gain more knowledge of the careers
available, and to learn new skills. With the influences of my sister,
who had attended this program last year, I decided to try out
nursing for six weeks. I felt that the program, in whole, turned out
really wonderfully. After talking to all the other wisiest students, it
seen to me that everyone enjoyed the program, and they all have
benefitted from it in some ways. Maybe that why my sister kept
talking about this program ever since she started taking it. I glad
that there is such a program like this, and the sponsors who provided
the funding.

After six weeks of working in the nursing research area with
my supervisor, the program was completely different from what I
had in mind. My expectation of the program is that it would have
some involvement and interaction with patients. I though I would
have at less some contact with patients and with registered nurses
who work in the University Hospital. Well yes, there were nurses
who worked at the my supervisor's office, but they were mainly
specialize in research. For most of the six weeks, my job was more of
like secretary job than of a nurses' job. There was no specific project
that I did. I did a variety of jobs, and some was not even related to
nursing.

During the first and second weeks of my stay here, I did not
worked with my supervisor, Dr. Morse. Instead I worked with Gwen
Anderson, who was the coordinator at the office. Gwen taught me
the differences between Nursing and Medicine. She said that the
main differences is that a doctor tries to cure patients, while a nurse
try to find ways of giving comfort to patients during their stay at the
hospital. 1 wanted to do some interacting with patients and be in
those type of environment, but I worked mainly in the office. In
fact, I was took to the hospital only once, and that was to see a bed.
I was disappointed that this was the only tour of the hospital I got.
They should have set up more tour in the areas where other nurses
are working at. Nurses does a lot of more things beside researching.
That's particularly why I entered the Wisiest program. So I could see
the job of nurses from a different perspective, and see if I liked their
work. I was not given an opportunity to do this.



During the first and second weeks of the program, I was
introduced to literal search. I was not given any personal research to
do.. Dr. Morse and some of the other staffs would give me a list of
articles, books, and journals they would want me to find. These
stack, which they were called, was to be found at the libraries on the
campus, and be brought back to the office. With this type of work, I
did a lot of travelling, and whenever I borrowed out some stack
which was related to their research, I would bring them back, and
photocopy every single one. So for the majority of the first three
weeks of the program, this was my job.

I did not mind doing the work above, but I got really tire of
doing photocopying. A little was fine, but a lot... it was boring
Sometime I would be photocopying for hours. Almost everyday,
they would have something for me to photocopy for them. It was
very boring work,

The other works I did was going to the printing service,
photography, and staff room to get the materials they requested. A
few other time, I had to even delivered enevelope to other building
that was in the campus. Much of the works I have done here were
unrelated to Nursing, like shred papers I thought it was a waste
time doing this, because most of this did not benefited me, but
maybe for Dr. Morse.

During the last two weeks, I continued to do the jobs I
explained above, and was also introduced to do a different kind of
work. There was a conference coming up in Frebruary, so what I had
to do was to organise the abstracts, put the abstracts into file. The
Applicants whose abstracts was accepted was to be notify with a
letter. So it was my job to proper the letters and others pamphlets to
be sent away. I had to also scan the abstracts, so Dr. Morse would
have a record of it on the computer. Sometime it can take over 20
minutes to scan a single sheet of papers.

I felt that the nursing program did not provided the things I
had expected from it. The works and experiences I had picked up
and learned could have been learned elsewhere. I think the nursing
area could have much been improve if they could provide more tour
of the environment that nurse works in. Student like me entered
this program to experience the job of nursing, so we can have the
opportunity to expand our knowledge. A nurse does more things



than beside photocopying, literal search, and filing. Even though, this
was not what had in mind, I have gained a few useful skills, like
knowing how to use the Macintosh, graphic package, the libraries
system, and above all I have made some new friends.



WISEST REPORT
(CIVIL ENGINEERING)

KOREN CROMWELL
YANNING LI



We have always been fascinated with the world of science. We 100,
have always wanted to explore our potential not only as scientists or
engineers, but as women. At this crucial stage in our lives for decision
making, WISEST is the perfect opportunity to broaden our horizon.
Although at first Civil Engineering wasn't our "ideal" choice, we soon
found that it is a very interesting and involved field. After six weeks of
hands-on experience in  Civil Engineering, we have a whole new
perspective toward this field.

Our project supervisor Professor Teply designed and organized six
weeks of interesting and fruitful projects, lessons and tours. We spent
the first three weeks in Transportation Engineering, a field we can safely
say we never knew existed. There, we worked with Prof. Teply, Dr.Sproule
and a summer student Tanya. They were very kind and were willing to
teach and help us as much as they could. We were given a introduction
course to Transportation Engineering together with the SYU students. We
learned how to do traffic counts using datamos and husky machines. In St
Albert, we tested efficiency of the first variable speed limit sign in North
America. We also learned how to anaiyze the data we collected. In
addition, we got very familiar with lotus 123, a computer program. Using
this program, we analyzed airport statistics of Canada which could then
later be used to design airports.

Our next stop was at Water Resources Engineering where we were
introduced to the study of the forces of water. Martin and Arbin, two
graduate students put off their own work and spent time teaching us all
about their work. We found out this particular field was very important to
the design of bridges, dams, fishways and other structures that have to
stand against the forces of water. There we learned how to measure the
velocity of fluids in river. Our projects involved doing velocity and
temperature profiles of fluids. We learned a new computer program called
EXCEL



After a week of fun with water, we met with Karen Emde at
Environmental Engineering. We were surprised to find that engineering
involved microbiology and chemistry. We helped Karen (a microbiologist)
and Christine (a chemist) doing experiments on the quality of pool waters.
We learned how to do membrane filtration. We did different test on the
water samples collected from Kinsmen Pool to examine the level of
cleanness of the water. Karen brought us to a series of tours. We visited
the Provincial Microbiology Lab, Rossdale Water Treatment Plant, a
private lab called Prairie Biological and Toxicity Lab. Through the tours,
we saw how the same science could be applied to different fields with

different purposes.

Our last week is at GeoTech Engineering. Steve, a technician gave
us a tour of the labs and explained each equipmenis' use. We learned a
graphic program called AUTOCAD. Here, we helped to do some data entries.

These six weeks have been a most valuable experience for us. We
found how interrelated Transportation, Water Resources, Environmental,
GeoTech and other branches of Civil Engineering are. Whether our lab was
on the highway, beside a river model, in front of microscopes or heavy
machines filled with concrete, we enjoyed the things we learned, but more
importantly enjoyed the friendships we built with the people here. We
found out about what research life is like, but, more significantly, the
purpose of the WISEST program is fulfilled. This experience has deepened
our interest in science and engineering. We found that the faculty of Civil
Engineering is a male dominated faculty, but people like Karen and other
women students and staff are changing this imbalance. Balance of men
and women in science and engineering would bring out the potential of
both men and women. We have nothing but admiration for this program and
are glad to have had part in it. Having benefited from this program, we
are going to tell others about our experience. We believe that WISEST is a
very effective program. We now consider Civil Engineering as a possible
career choice. We hope some day we can contribute further to this
program.
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SCHOOL: HARRY AINLAY COMPOSITE HIGH SCHOOL
SUPERVISOR: DR. PATCHIT

Purpose

Inclusions are non-metallic particles that do not mix with the pure metal,
They are one type of impuritiss. At the cast stage, inclusions in the copper
bar are round. After the bar is rolled, the inclusions stretch out in the
rolling direction. The purpose of this project iz to determine the effect of
temperature and time on elongated copper sulfide (CuS) inclusions,

Suramary

Two copper sulfide bars have been used for this project. The first oneis
full of gas bubbles. After the bar is reduced 88%, the inclusions are still in
glopular shapes. There is suspicion that the gas bubbles are preventing the
elongation of these inclusions. Thus, a deoxidized copper sulfide bar has
been cast. This deoxidized bar is reduced to 84% of its original thickness.
Several pieces of samples have been cut, and they are annealed at £00 0C for
S minutes, 20 minutes, 1,2,5,10, end 25 hours, or ennealed st 700 8C

500 0C , and 900 OC for one hour. The following is & log base on the
procedure of the deoxidized copper sulfide bar.
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July 17
Procedure Of Casting A Deoxidized Copper Sulfide Bar:

- melt a pure copper bar in the crucible which is controlied by @
frequency generator
* - throw in @ wooden pencil and then take out the flowing lead
*¥ - ygce g tong, dip & piece of copper sulfide stripe deep in the
molten copper until the entire stripe melts
%% — throw in another wooden pencii
- pour the molten supstance into a casting plate and et cool
Mote: Thraw in certain amount of charcoal constantly. The pieces
of charcoal tend to flow on top of the molten copper. They function
as a protective layer, because they are made up of carben and will
react with oxygen before copper.

* The wooden pencil is composed of hydrocarbon. {n contact with
molten metal, it breaks down into carbon and hydregen. Those Two
elements react readily with oxygen, preferentially forming carbon
dioxide and steam water before oxygen can react with sulfur and
copper. Compared with sulfur dioxide and copper oxide, carbon
dioxide and steam are lighter in weight and less soiuble in moiten
copper which means there is a lesser chance of forming gas
bubbles, therefore, they are likely to escape from the crucible and
accomplish the purpose of degxidization.

ikl instead of mixing molten copper with sulfur powder directly , a
piece of copper sulfide stripe is thrown in. The piece is made by
hammering flat a copper pipe which contains sulfur powder incide .
If the sulfur powder is thrown directly, the powder will flow on the
surface. To mix sulfur and copper, the sulfur powder which is
already in contact with oxygen in the air requires stirring. This
process introduces more oxygen to the molten copper, forming
sulfur dioxide gas, and this defeats the idea of deoxidization. If the
copper sulfide stripe is used, the stripe will limit the available
oxygen to react with sulfur since the sulfur powder is protected
directly by the deoxidized copper. The gesture of melting the stripe
deep down in the molten copper also limits the sulfur oxygen
reaction since oxygen in the air contacts the surface of the molien
copper more often than deep down, making the underneath area
almost oxygen free.

wHX The purpose Tor thrawing this pencil is to try to break sulfur
dioxide if there is any.
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The Induction Furnace
et leads frequency from

" the generator

metal sample

the inner wall o the
crucible

the middle wall of the
cruciple

a coil of copper
tube

——— the outer wall of the
crucible

Fig. 1. This is a diagram of a complex crucible which is connected
to a frequency generator.

An induction furnace is made up of a frequency generator and a
complex crucible. This crucible is compased of three layers of
walls: the inner wall, the middie wall which is wrapped with & coil
of copper tube, and sn outer wall which acts as an insulation. High
frequency voltage from the generator produces electrical current
that travels through a coil of water conled copper tube. The high
frequency also causes the fast movements of electrons in the tube.
Through the ceramic middle wall, the glectrons then induce
electron movements in the metal sample, and cause 1S electrons Lo
move in an incredible fast pace. These electron movements create
heat by making and breaking the bonds between them. The heat
builds up and eventually produces the melting process of the metal.
High frequency is used for meiting a piece of thin metal with a
large surface area. Low frequency is used for penetrating into the
inner part of a metal. This type of frequency is usually used for a

Ly block of thick metal.
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The new deaxidized copper sulfide bar (see Fig. 2 with lesser and rmuch
smaller gas bubbles than the previous one, is reduced to 508 of its original
thickness through a rolting mill at 10® reduction each trafl. Its width
increased 17% and its length increased 70%. The measurement of the new
length is an estimetion, since during rolling, several pieces broke off from
the bar due to too much stress, The first piece broke off at 308 reduction,
and three smaller pieces broke off at 40% reduction. Photos are taken under
scanning electron microscope to examine the fractured surface.

l Crigins! Final
! in rm in | mm
thickness) 0.562 14.3 0.282 7.2
#idih 0.690 17.6 0.81 205
‘ | |
tength 5.6 143 9.5 242

Table 1 shows the measurements before and after the 30%
reduction of the deoxidized copper sulfide bar

Photos Taken Under SEM

Fig. 3, under the low magnification of 240%, shows the fracture
surface of copper sulfide bar caused by high stress created during
the rolling process. In the Jower left hand corner, a gas pore can be
seen, The blunt projections extending into the gas pore are known
as dendrites. The remainder of the fracture surfsce appears to be
made up of & numerous ringlike structures.

Fig. 4, under the high magnification of 3200, shows those ringlike
structures to be the ductile failure areas of the metallic copper

that surrounds oxide inclusions.
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The inclusions after the S0% reduction are still in globuler shapesg. In order
to elongate them, the copper sulfide bar needs further rolling. However,
after the S0% reduction, the copper bar is now in fully hard condition. To
soften the material, the bar is snnealed at 950 °C for one hour. It is then
rolled down to 75% of its original thickness. Its width increased 9%, and its
length increazed 70%. The unit elongation i 2.9%.

Original | Final |
iR ! in = adlial l‘
I |
thickness| 0282 72 0.139 ! 35 |
[
width 051 | 20. 088 | 224
length 7.4 158 126 1 321

Table 2 shows the measurements before and after the
75% reduction of the deoxidized copper suifide bar
after annegling at 950 °C for one hour

duly 23

Three pieces of copper samples are cut from the copper sulfide bar that was
reduced 75%. These pieces are all heat trested at 600 °C for S minutes, 10
minutes, and 20 minutes respectively. The purposs for annealing thess
camples is to see at which time trail the copper sample i¢ the goftest and
yet without changing the elongation of the inclusions. Later on, the entire
copper sulfide tar can be annealed at that temperature and for that amount
of time, 50 when the bar iz rolled again, the inclusions will stretch longer
since they are already elongated.

After annealing, the three pieces of copper samples are cut midway paralie
to the rolling direction. As observed under the light microscope, the
inclusions of the 5, 10 and 20 minute annealing pieces are similar. The long
inclusions in the 10 minute piace are somewhat shorter than the ones in the
5 minute piece, but the size of their smaller ones is about the same. The
tong inclusions in the 10 and 20 minute pleces are simiiar, however, some
of the smaller inclusions in the 20 minute plece have spherigized. As shown
in the hardness test survey, a1l the samples have a similar hardness.
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i - .]i i;ﬁag 1 } Di_ag 2 | Ave. i Hardness | Ave. of i
| = A = I ' of Diag.| HYIO Hardness |
| 1 | oex [ OBs | 0bs | 467
| copper as cast 0R7 | 0fRS | DAAB L 41g | 423
! I 0F | (1,701 (1 ,:g_.__{?g _,£ ‘ N
I - 1 . gan 10425 | 0413 08, 7
! f :
| 9% reduction s Al 10395 | 0403 | 1142 | 1120
i noannealing < 04l 046 | 0405 | 1121 -
* . | 056 . 058 55. 1
5@ t 1 058 050 }.o0 _ i
/SEreduction T e 1 059 | 0585 | 542 548
gnneated for O min. 7z nEos | 0575 | o5A ce
752 reduction - 097 0565 568 575
2 | 0575 | 0575 0575 961 001
annesled for 10 min. | 3 652 | 05A5. 1 0583 546
75% reduction i 0.585 i 058 0.983 24.5 .
- 5 o
annealed for 20 min, |—2——258 1 057 1 0975 26 -
5 057 = 0565 8.1

Table 3 is a hardness survey of deoxidized copper sulfide samples at 75%
reduction, annealed at 600 OC for different amount of time

HARDNESS SURVEY OF ANNEALED
COPPER SAMPLE SAMPLES

120 5

75% reduction

3 3 = —
o }58 ] cotd rolled
> 804
- 80
by ‘?C[ -
AT R
Z  50- S N
¥4 40 4
T 21
20 4
10 4
0 0 20 0
' TIME (MIMUTE)

Graph 1 results from the values in Table 3
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The copper samples that are reduced 75% are etched using a 5% ferric
chloride solution for about 40 seconds. The grain structures of the 752 cold
rolled piece are clearly stretched greatly compare o the a3 cast and the
50Z cold rolled pieces. The etching shows that the graing quickly
recrystalyzed after S minutes, and they begin to grow & little after 10
minutes. The grain structures of the 20 minute anneating piece are the
same as the the 10 minute one.

Juty 27

Since at 600 °C, the 5 minute annealing pisce has the tongest inclusions and
& cirnilar hardnese as the rast pieces, the entire desxidized copper suliide
bar is heat treated at 600 OC for S minutes. The bar is cut into exact half.
The thickness is reduced 84%, the width is increased 4%, and the length is
increased 52%. The unit elongation is 4.4%.

; : __Drigingl '1 Final

i - | in mea ] dn . mm
| thickness, 0.139 35 | 0.089 23
width 0.78 19.9 081 206
length 55 i 1400 5.4 2138

Table 4 shows the measurements before and after the
54% reduction of deoxidized copper sulfide bar
after annealing at 600 °C for 3 minutes

Seven pieces of copper samples are cut from the 84% reduction copper
sulfide bar. One piece acis as a conirolied sample (see Fig. 5), while the
other three are all annealed at 600 9C for 5 minutes, 20 minutes, 1 hour, 2
hours, S hours, 10 hours, and 25 hours.
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duly 30

As observed under & light microscope, there is not much size difference of
the inclusions between the no annealing, 5 and 20 minute annealing pieces,
and 1,2, 5 and 10 hour annealing pieces. However, the inclusions of the 23
hour anneahng pisce ars definitely smaller in size (see Fig. 6). Also, the
tips of most of these inclusions are round instead of pmnmu This
henomena indicates the early stage of epheridization. As the heating time
increases, the small inclusions in the samples increases.

July 31
A hardness test survey is done on the copper samples which are all annealied

at 00 OC and reduced 84%. Once again, the being annealed pieces have a
similar hardness reading.

| Trail Diag. 1|Diag. 2 laf Diag.| wémgHardnes;-;r_
34% reduction '-Jz-q-ﬂ*f—“—g 4"‘3%——25‘1—: m“"—i 0’57 U e s
tin 1-—, 1052
noannealing |z | Q415 04151 0415 1077 .
p . 1 05451 0555, 055 f12 ‘
84% reduction % = 055 06 | 6
| annealed for S min 371 54 | Bl 2L 1
84% reduction L 0 515| 0575 052 | 686 |
_,2__&.5_1_51_11_;25...[--.55.2_.53,5___ 673
lannealed for 20min] 3 | 054 | 053 | gs53st @48 !
B4% reduction |1 ?;’55 | gj};l ﬂogfﬂ 223 e
annesled for 1 hr | =3 20 e e o -
1 | 6545] 055 | 0548] 617
F04g reduciios Z ] 054;' 055 ﬂ'aar:;j A17 £2.1 |
annealed for 2hr 084 0545 | 05431 £29 i
: T 053 | neos | geoRl 665
_if;fﬁd?gf‘fr;“_ 7 1 05451 055 | 0545 _B6LT] 622
. "M i 51 056 (05550 05631 SBI
84 reduction  —L—g2f 085 G98% Al
annealed for 10 hr. 3 | - T ea
05151 05251 052 ¢ 63.6
: | 0535 | 0535 0535 64.0
B4 reduction S e T 085 | 0546|617 | 635
annealed for 23 hr. — 5 053 0545 | 0535 a1
ot ! Lo 349

Table 5 i3 & hardness survey of deoxidized copper sulfide samples at 84%
reduction, snnealed &t 600 °C for different amount of time
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HARDNESS SURVEY OF ANNEALED
COPPER SULFIDE SAMPLES

”? 1 8 = o ' o 047 reductian
125 ] cold rolled

HARDMNESS HY10
e
L]
1

Ty T T T T

e T
1 10 100 1900 10000
LOG TIME (MINUTE)

Graph 2 results from the values in Table &

This graph uses log time in minutes because the values of the x-axis are too
far apart, from 5 minutes to 1500 minutes. if a graph is drawn from a
normal scale, the points in the first 600 minutes will be very close
together, and the point at 1500 minute margin will be far apart from the
rest of the points. The log method eliminates this problem.

August 7

Three pisces of copper samples at 84% reduction are annealed at 700 oC,
800 9C, and 300 oC for one hour. As sbserved under a light microscope, the
inclugions in the 700 OC (see Fig. 7) annealing piece are about the zame as
the ones in the piece that is anneated at 600 °C for 25 hours. The inclusions
in the 800 9C annealing piece are shorter than the ones in the 700 of
annealing piece. The inclusions in the 900 °C annealing piece are
significantly deformed (see Fig. 81. Like the ones in the S0% reduction niece
which is ahneated at

950 °C for one hour, most of these inclusions are nefther round nor
eiongaied, but anguiar.



AVE. ) Ave. of
Trajl| Diag. 1{Diag. 2 jof Diag| "oore™® Inardness
842 reduction 052105832 0528 663
N i £ 1 Q5951 G838 : { a3 fif O ah G
anneaied gt 15100 | 2 052 | 053 0,525 73 | )
) : 2 5 05351 053 | 660 | 672
anneaied at 700 3 052 ! 08251 psaz 678 |
4 ; 0505 | 051 | 05071 721
047 reduction . HEI5 T hSIE L hals 85T 714
annealed at BO0 3 | 0._;1_ 051 | 051 713 *__i
e 800 | 2C 53 0525 05271 66s | 689
Rediinn 31 0952 | 051 | 05151 699 |

Table 6 is a hardness survey of deoxidized copper sulfide samples &l 54Z
reduction, annealed at different temperature for one hour

HARDNESS SURVEY OF ANREALED

COPPER SULFIDE SAHMPLES
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Theoretically, as the temperature increases, the hardness of the copper
samples decreases. However, in this case, the hardness values of copper
samples that are annealed at 600 2C, 700 9C, 800 °C, and 900 aC are very
similar, ranging from 66.6 HV 10 to 71.1 HV10. As seen in Graph 3, the
hardness values at these different temperatures form an almost linear tine.
An interpretation from these experimental values is that the copper
samples have already reached their minimum hardness at a iemperaiure
lower than 600 SC. Any iemperature sbove that unknown critical
temperature does not affect the hardness of the samples. However, an
smpirical fact coniradicts this idea. The hardness of the 50% reduction
niece which is snnealed at 950 °C for one hour is 46.8 HV10. The annealing
temperature is higher than 900 °C, but the hardness value is much fower. An
explanation for this fact is thet there iz a second critical temperature
somewhere between 900 9C and 950 °C.

Due to time limitation, further experiments cannot be done on this project.

Several conclusions can be drawn:

1. At 600 °C, copper sulfide sample requires mare than 23 hours forits
elongated inciusions to respheridize.

2. The hardness values do not change much after annealed at 600 °C for 5
minutes,

3. The hardness values do not change much when annealed at 600 &,
700 oL 800 oC, and 900 °C for one hour.

4. There are possibly two critica) temperatures in the Graph 3: one before
600 9C, ghd one beween 900 0C and 950 90
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My name is Alice Chow and | have been working in the
department of computing science in the General Services Building
for the past few weeks. This particular building is the center of the
computing activities on the U of A campus. In the GSB, the staff are
divided into 2 groups-- the operations group and the support staff
group. Each group's involvement with computers vary. | have been
working under the supervision of Miss. Beverly Bayda, one of the
members of the support staff. Generally, the support staff group is
where students would go if they ever had any problems. The
operations group deals mainly with programming. Therefore, | have
mainly been becoming familiarized with the day to day applications
of the computers. The main emphasis of my work is on the
Macintosh computer and to become more knowledgeable of its
different functions.

The first week of the program | was given a document called
"Hello Mac” to read. This document was to get me started with
handling a Macintosh. Generally, it was a beginners guide to the
various options and desk accessories on a Macintosh. After reading
this, | basically understood the functions and the use of different
features on the computer. As well, | was given manuals to 100k
through to learn about the basic usage of computers, the history of
computers, and some simple programming languages and procedures.
My first project involved the Microsoft wWord program using the
Macintosh. | was to write a resume for myself and to become
familiar with a basic word processing program in the process. This
particular editing program was equipped with a multitude of options
ranging from style of pen, different fonts to a dictionary check
listing. | became aware that a word processing program would be
very useful when writing reports or essays for school or a job
environment. The next assignment involved the MacDraw |l program
which also used the Macintosh. | was to draw different flow charts
to become familiar with a basic drawing package. As well, when
following the step by step MacDraw Il manual, | 1earned how to draft
different parts of the inside design of a house. | was able to use the
draw program to add and take away designs from the house as well.
Finally, the latest project that | have been working on involves the
Double Helix database program, the Microsoft Word, and the
Superpaint programs still compatible on the Macintosh. | was to



convert a database manual from MacWrite to Microsoft Word, and
edit screen pictures so that they could later be added to a Microsoft
Word document. This project involved the use of a graduate
student’'s research study. This project combined some of the
previous skills that | had learned to create the finished product. In
general, these few project’s purpose was to get me to use and
practice the application skills of computers.

Besides the spplication part of computers there is also the
programming section which | was also partially exposed to. The
basic program for this was the UNIX on the cavell system. | went
through a "learn” program first to understand the simple concepts
and procedures. The UNIX system itself provides a lot of different
programs. One example is an international news network--any one
in the entire world may write and read articles in it. My last
project was using this program. This news network is only used in
the UNIX system, but to run each of the programs the different users
put in the news; we must first decode it and put it in readable form.
To do this, | had to first save the files | weanted to read on the Unix
system then download the files from the UNIX system into the
Macintosh and finally use an unpacking program to decode the
information. This unpacking program consists of many steps. The
end product has to have been run through all these steps of which the
most important is the "BinHex" program to be transcribed into a
readable form. In addition to the news network, there is also
another option on the UNIX called "Mail”; this program allows anyone
to send messages around the world! The 2 other computing science
WISEST students and | have been sending messages to each other
daily. Also, the UNIX system has a variety of games to play when
bored!ll Overall,the UNIX system is a very versatile and user friendly
system.

In conclusion, | believe that | have l1earned a lot about
computers these past few weeks. Before | entered this program, my
knowledge of computers and their capabilities was minimal, but now
| can say that | feel more confident and comfortable with them. As
well, after these few weeks | think that my typing has improved a
Tot! | would like to take this chance to thank all the co-ordinators
of this program for providing such an opportunity for me to gain
experience in the field of my choice. This time spent and my
supervisor have both given me valuable ideas of what computing
science is all about. QOver all, this program has proved to be most
beneficial, educational, and enjoyabielll
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WISEST SUMMER SESSION SUMMARY

My name is Trang T. VY, | have been working in the Department
of Computing Science (General Services Building) for the past 6
weeks. My supervisor is Bruce Folliot. He's both a programmer and
an analyst. He works with the mail and news . Therefore,
I've been working with the mail for the entire 6 weeks period.

The first two weeks of my work was mainly reading from
different texts and the manual pages to get used to the computer's
language, learn to edit a file, and the basic usage of the different
kinds of computers.

After | kind of understood what was happening , and somehow
got used to the editors then Bruce gave me my first assignment. And
that was to write a resume. This exercise was to help me write a
resume in the future.

My second assignment was the maiting stuff. This was the
main project | got. Basically, what it was, was to use the awk
programming language to make a8 program and tried to run it. Next
get the results and mail it to Bruce. For the first three days, i was
using the same awk program, but after that | had to change the basic
program into @ more complicated one, and tried to get in different
messages or information.

To do this Bruce gave me the awk programming book to read.
After | had an idea to how it works. He told me to make a program
that would run the following as the output out of the file called
“logfile” .

- The total number of log entries (lines in that file)

~ startdate, starttime

-~ enddate, endtime

- number of new messages (new mail being sent)

- the number of mail delivered (already received mail).



This program was to be sent to him every day. Next he told me
to get all the deferred mail. These are the mail that didn't get to the
receiver.

The next step he told me to do was to do a program that only
get the recipients and the senders but strip away all the extra
information. To make it ook nicer, [ had to program another one
that would print out both the senders and the recipients on one line.

In order to get a full list of the different messages in that
logfile, | had to go through the whole list of entries to get the
satisfied results. Usually, the whole list for one day is around over
two thousand entries. Sometimes over three thousand. But over the
weekend is different. It usually contains less than one thousand
entries per day. Once | got into the logfile | then search for
different types of deferred messages, different types of mail
failed, errored mail, etc. Next, what | did was to make up a program
that would count up the total of mail for each one. Every day |
added some different new messages in the output, and sent it to
Bruce. It took me over a week to finish searching for everything.

The last one was to type in a program that would count the
total number of mail being sent around such as local mail to local
mail, tocal mail to non-local mail, local to mts(non-local), non-
local to lacal, non-local to non-local, non-Tocal to mts, mts to
local, and mts to non-local. This program was the hardest program
of them all.

Bruce also showed me how to read News stuff. It was really
interesting. | really like it. This News program is for
communications all around the world. You can get all kinds of
information out of this program.

This WISEST program is an excellent way to get experience as
a high school student. | really enjoy this program. | not onty find
out more about Computing Science but also in other fields as well. |
really enjoy werking with my supervisor. He had taught me a lot
about Computing Science. | really thank you (Ms. Ardakani) for

giving me this great opportunity to learn so much about this WISEST
Program.



foo. (Indora g
&wey 31,1990
Food Science.

BWL@”&W”VM@W &M’IMW
Lo At b M@Qﬁﬁe&dmmm'
&WWWW ' @U\mdmw
M-QML/Q@MMO

QMM&MWW% o e
%oﬁ-ﬁ&mmamawwwob&
MM.WMwWMMWMmoM
o doners combo and S had Lo 2wbiact the Aomey,
WMW.JALWMMM L Plrdar ook
o arder /a;a/ha&@b & Nomoveds Lhe Ahos
wrene, A Aate wotch ) perdormads2

D MoisTurE? MMWWW Qpgad oo S
mem%f%a&mmoﬁwwd
calendadads . Jhe fuat comptios & oaled wwee dandelic
con affeck g Lhe Dteage porisde s Aha Ty
befoe. st watods Zo hlrment -

@ DIASTASE: Jpuo o o Cagyrre ~added Lo Aorey by
Bezo and o b bo ot ninimiims Lol S chonay
w1y moaRado. Jo oblowa Jhw volue O paypunc
WW%J&WW&W\Q



Lame, wp WSk Nhe 7wimben . It ndicaleds Sha
PPROLINE: Folne Lo am Crune “Aiid uhich odso
W&pmmmmm.émw olnp 4 eidedd

%Mwmgm Swvy Progeck 4
Sedpads amdo obstrneds She othann un tha Aabs
Ansunds e« ha Human, 2aceh atudent 9 avskec

MMM%.MMMMMAWM%&&
wnbil Ly Qohee Mmained- Jogelhe e Laated woun
%Wowﬁwj%ua/nlibodm Wy%%a Joot .
9 alar hods a Lowr ¢ Aha mwmv%gy Led e
e, dhe wneubalions , Cordnfupta amde amieisoespe.
O one Amsadoy I owage wable 2o wmale guark,
iy Az aﬂﬁmdndﬂcw%uooﬂag&m.%mw
B I puotrwnged ik wand Hon addsds o wlbung
WMJEMWWQQU/\&&%M,
Lo abte 1o Sowe the ©ore LaperierQa 2l

Gean



August 10, 1990

Dear Memberz of the WISEST coordinating droup.

I hwve enjoyed the pest six weeke of the WISEST program very mirch. As one of the students
aggigned to the Department of Computing Science, I had the opportunily to explore many of the
programs, systems, and spplications that the staff uge daity. For exsmple, 1 had access to Microgoft
Word, Microsft Excel. MacProject, Double Hefix Ii, HecPaint, Courge Builder, UNIX (through Cavell,
Pembins, and Innegfree), and MTS. Eoch hed different functions, snd although I had experience with
zome, most were quite new to me.

The tirst week I 2pent moatly reading up on the manuals, and figuring out how to get on the
machines. That week wae the moat boring. to tell you the truth. for it waz not a lot of fun to read 2
inch thick books that hod countless meeningless words and know sf the same time that it'z potring
rain out!

However the next week was bettex. My supervisor, Merion Paproski, began to give me projects to
do that reslly will be used. Of course, I had to go through some gamples first, but soon, I was
fomilisr enctugh to work with resi information.

The first projecis I had were timetines. I was required to construct one for each of the statt
members in my department in CAB, and in fact, because some of people were not sble to give me sll
their specifications on time, I wea not finished until today. I used MacProject to do them, and it wee
quite esuy. It has many options, and sllows you to aigo zee the same timeline under different
criteria. (However, I still think that the essiest way to do timelines sre by hand .}

Two other major projects I had were spreadsheets. One was concerning Enrollment Projections for
the next school year. At first I waz terribly confused, trying to read the data off incomprehensibie
computer reedoutis and making sense of what 1 wae typing into the maze on the soreen. ButIdid
manage to get it done, and printed itoff onsg tsserwriter {but you wouldn't believe the irouble we
had trying to schieve that!). The other was to organize four terms worth of different levels of
computing courges by different informations. auch az isb cooxdinators. times. ete.

Then1 received a project with Double Helix, whichis a databage. Supposedly affer looking
through the entire file, I was to try to sdd some more options to the menus, and manipulete
information on graduate students to more up-to-date ones, but it turned ot more complicated than
NMarion hed expected, and ] would 've had to take an entire course to fearn to do it! So instead. I went
through sli the custom made menus and copied them out in swch ¢ fashion 2o that similer data will
appear together, and the staff will fater use it to determine what may be eliminated snd whst elze iz
to be added.

The zecond 192t big project wag Course Buiider. It was s brand new program to the Department,
and Marion gave it to me to preview. After I tried itout,1 wrote her a report expressing my opinion
on it, 82 weil az outlining how I felt it may benefit the Department, etc. I might sdd on here too that
I really like thiz application. It's powerful, snd fun to use.



Just yesterday, I got one more project. Thiz one was lo make 8 zpresdsheet according to cutlines
Marion gave me on four terme’s worth of compater courges. Firet, I had to go through an entire
cabinet of filez, pick out the required ones, then put them into one spreadeheet. It waz not hard, and
wae intersting to see the different classes and whet their sssignments are.

1 aiso wrote resumes, letiers, "diary"”, poetry, and drew pictures ss minor projects along the way.
Thoze often served as application practicez when I had nothing to do.

But the weeks were not without a hitch. Far from it! Often I'd enter something wrong. and the
computers will suddenly freeze onme, or blere jargon, or simply take away the cursor and not give it
tack. I especiaiiy hate that annoying little bell that sounds every time 1 make a miziske on the
MacIntosh. Sometimes, they refuse the dizks, or 2ays I'm out of volume or tell me that they can't
copy the entire file. etc. after I had waited forever, and then just quit! One of the “scarier”
probiems I had wes with MacProject. For some reason, the computer kept teiling me thet Ihed 2
disks in the drives when I had only put in one. And on one ocesgion, when I tried to retrieve the
timelines, the computer that 1 had been doing them on told me they simply did not exist! And it wae
true, st leazt on that computer. The folder 2aid EMPTY. But when [ went to the Maclntosh next door.
they all magicelly reappeared! Istill have no idea whotwea going on, and neither does snyone elze.

Two weeks ago, 1 got onto MTS after sperding the entire afternoon wrestling with the system. The
computer sgimply would not sccept the commandz that links into it. There was nothing wrong. es far
82 we could gee, and five 2taff2 banged away at the keyboards until for no apparent reazon, it
suddenly 2eid I was in] And yet we didn't do anything different from when I iried it s few hours
ago!

There were algo other {(quite exssperating) problems sometimes, surch a2 the entire computex
network suddenly overiosding and going down (such as right now, Cevell hag crazhed) or printers
that would only print certsin iines, and then filling in empty space with nonexistent information.

However, there were 3 iot of fun things too. On UNIX, which iz one of the major networks in the
univergity, there ig s program called Newe. It i2 international, and once you're in, you can read sny
of the mitiions of articles that range from every topic you can possibly think of, or write one
youxself. You con aleo communicate with anyone anywhere on the world on the same system. Eg.
you can write to someone in Australia, or Antarctica. Algzo there is the Mailing System, through
which you can send meszages to any other perzon on any system snywhere in the Univergity, and the
Talk progrem. Thig iz like s telephone line, except instesd of taiking into s phone. both parties
simply type, and the screen iz divided in half 20 you mey see what you ere typing end what the other
person is saying st the same time. Alice, Trang and I often spent time just talking or mailing to
each other. Itz the only thing that I could do without a miztake sfter the initiel first tries! The
only “bad” thing about them iz thet the computer will interrupt you no matter what you're doing at

the moment to tell you someone wants to talk to you, or you have mail, etc.



But all in a1, I think the ondy real job I 4id not enjoy was the Learn program of UNIX. I did not go
even half way, and I don't think I ever will. But to make up for that, there were always computer
games. graphics, snd computer music compositions to fool around with. And if that still dida't
work, I'11 let your in on o litile secret: the staff often have the most interesting conversations a8 they
work, such sz zuchinnz snd rhubarbe. Pius, we siso had g birthday party, and planned on the
demwlition of one of the vecationing etaff’s office,

1 feel that I have gained quite s fot in the field of computer uzages (and confuzion) in thege past
weeks, and experienced many things that I otherwize will never he able to had 1 not takened part in
this summer program. I know it will help me in the future, and it waz s worthwhile way to spend
gome of my sunumer this year. I think that if I had the chance, I would definitely take thiz program
over again. I thenk you 20 much for giving me thiz opportunity. snd do continue with this program

for the years to come.

Sinceretly,
\ﬁ}w YAV A
j ¥,
Amy Worg
Comptiting Science Pepartment.

PS. Iloved the Wedneaday zezsions!
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PROJECT REFPORT
CLOTHING and TEXTILES
Randy Emeru

August 2, 1990



The area of Clathing and Textiles that I worked in is concerned
with the conservation and storage of clothing, textiles, and some
tonls that are used i1n clothing production. The first few days were
spent learning about the storage, storage conditions, the handling of
the artifacts, the accessioning system, and the task the graduates
are underacing. The Clothing and Textiles collection consists af
over 20 00& artifacts. Some date back to around 409 AD, while most
are more recent. The artifacts originate from all over the world:
North America, Indonesias, Guatemala, Yugoslavia, Africa, China, and
Japan.

The storage consists of a compactor unit that saves much needed
space but allows for easy access to the collections and also many
cupboards and closets. Artifacts are also keep in acid-free hoxes
for temporary storage. The storage conditions are something very
hard to decide on since the collection contains so many different
materials. Temperaturey humidityy and light are conditions that a
collector has to concern himself/herself with., Other things. such as
insect infestations and mold growth, are also concerns. Each new
artifact that enters the collection first has to go before a
rommittee and be accepted before it is apart of the collection.
Artifacts that are not accepted are daonated to other organizations.
The accepted artifacts are accessioned, or numbered, with the year of
the donations the donation number, and the number of the artifact in
that donation. So 86.546.2 would mean that it was donated in 1984, it
was the 56th donation of that year, and the 2nd artifact in that
donation. Information sheets are also filled out about each artifact

and then it is found & place to be stored.

The Jjob of the graduate students in the collection is to enter



about 8 9@@ information sheets onto the computer filing system. This

sounds fairlu easy, but they have encountered many problems. the

information sheets are not always vight, sometimes two artifacts will

have the same accession number, and the hardest thing is to enter all
the information into the computer in a similar language, S0 that the
language is universal. It is a very hard task.

The project that Brook and I worked on was to create new storage

for a men’s wear storage area. Firsty, one area had to be cleaned out

and rearranged neatly. Then dust covers had to be sewn up for he
closets in the room. After all this was done artifacts were moved
into the closets. Each artifact that was moved had to written down
along with its old location and its new location 5 sO that later the
inventory list could be changed. Then we moved to another room where
the men’s wear would be stored. Here measurements had to be made for
new shelving. The shelving 1s going to be used for shoes and hats.

Py looking at a donation booklet for certain years, which gives a

description and accession numbers men’s wear was located and moved to
this new room. This was a lot of work because it was often hard to
find the artifact. The boards were bought and they had to be painted
with a latex paint to protect the artifacts from the chemicals
contained in the wood. The boards will then be put into the closets
and the new men’s wear section will be ready for use.

Some filing was also dones along with rolling some textilesy and
making bags for a few manequins. There was also some rearranging
done in the compactor unit, that took some time and a lot of
planning., All the artifacts have to be handled with gloves on and

ttave to be handled with care.



THE WIBEST SUMMTR DROGIRM 19949

i

Thvrouon  WIikZhT, under the suaervisiqn ooF
Dy F.*.WEichmaﬂ iv the Deoartment of Fhysics,
nave become hetter accuaintecd with the Lrniversiity
camous, the reguiremente and exoectations in the
coursaes at the Umversity, ang most  imaceianbly,
what emoloymend in researchr entallis. Du"ﬁw the six
weeks of  the gorogram I have been inv ived in &
i oey il difrerent exoerimenial mrooects,
Droaderning my  Hnowlecpe Lr several areas  in the
Physics Depariment as well as obther areas in  the
Faculty of Science. Hs well, I have Ine copoorbumity
to comtinue woriing  Tor De. Welchman  Tor the
duraticn of fHe summer fto findish my investigations
concernine the main instrument I have been worbing
witn.

The very Tiret cay 17 Was ST &
phctomultiplier to sTare research s frio—
luminescernce: the emmisicon of ohotons from Fincer
tips. Praofessor Weichman exslained how thne svstem
was set ud, and Aow it champes 2hotd imoulissEs 1ot
piectrical imounlises. The ohobtomultiolier  tuabe
Furncticrns as Tollows: 8 sgries of dynodes  are
cormecied inm & zig zap Datiern down  ThiE buhe,
A voltape of abpout 1,500 volis falls across tha
series of oynoces. When a ohotc—electran  is

+

dislagped From the Tivrst cynode 3t is accellerated
towards the second dynode which Ln turﬂ gxcites the
prission of & nuwnber of SECOHGEPy glactrons,  These
are accellerated toward a tnirc ocynode, until the

end of the ssries 1s yreached. The tubde has twelve
gyrocdes and an amolification of 187, The oulse of
gipctrons stridine the last cynode is Lransterec
From an eizctric cwrrent sulse info & volitace oulse
wrich is then amzlifliec arnd recieved Sy e
counter. The substance  oOr wau,er be:ﬂg testecd  is
irnserted through a four Ilayver, ight orood clioth
sieeve, arntd olacec direchly under The aasning  in

the tube.

ATter two weelds of testing secoles nands oo
signs  of lumirescencs without any sueecess, 1 Shewn
began worxing with lumingscert material similar o
the material "glow iy the cark” obaects are covered
with. Altihounh the main oblective Tor The work on
the ohotomultiolier was o set un amd ieset the
povioment for one of orofessor Weichman's  third
yvear labs, I began Ta study how oanotorn rate decaved
im the material over Time. The curve from our
caleulations cid wmot come our as we ewnected, and
thus we were delaved a weel trying tao understand why
the cecay rate acted as 1% dgid,
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GFfter cominpg to & CEre LS Lo that L
differens steoss occowret because of the tyoe of
material, a temoerature change was then induced on
tha material, ant the rate of decay was charted For
Ffour different temaseratures and they comocared.,  The
resuits showed a direct relavicon between the rate
of decay anc the temaegrature, as was exsected.

During  this time L 2iss Tvraohed the
calewlations  From Coooer oxice samales which e
being teested for fhne amont  of : that wasn
absorhbed  at different wavelernctns in the soechrum.
These tests did wos aic Dr.  Weichmarn L that  the
Coooer oxide was very low cuality  for owhat  was
recuired therefore fhis work Das oeen ST asSice
while a vacuum system e set uws Tor another  third
year lab.

During this summer I have learned a 1ot abowuwt
how  vresearon world iz carried out, ant wrat it is
lie %o be a female student or orofessor iy the
UMivVErs1TY. Alwmost  all of the femals: students I
tave talidec with have said that they aave never
gncountered discrimination in the Urniversity. This
is arn emcouwragping sicr,  and with the sunjort  of
WIBEST I have rnow over come my Tear of attending
the Universiby, which was one of the goals I had
noosed to accomolisn B0is summer,

The WISEET orooram has also piven me  that
heacstart towarcs oy career goal of  Seocoming &

nysiciarn. I would like to thank Dr. VLA Ormoure
and Furunh Ardakani: sersorally For $ne  work anc
effort that +hey Rave cavicusly sus foridh., The

WISEST  gummer DYocram 15 an excellaent  So2orTiunity

For any femals ivnierested in science, and nopefully
Furnding will inmoreases o 2Mpanc b DY A
Further sc  that all %ne apalicanmis might 22
acceated.

[
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if #arly harvesting 3t high ﬂﬂi:tu g contents iz feasibls
without enressive zmounts of sppilage, and if the "Groen Heads® will
coatinue to matwre while contained in the wheat bins, the ultipats
soal i too produce a aethod of sheat harvesting {which say zls¢ fe
ucad  {or the other coreal crops of Lapada) whizh eliainstes the
]

necessily of cogbiping, In such 2 process, the orain would be
picked wsa off the fislds, while still
snd  would be trapscoried to the bins where
dried, and lzter on, thrached, By esplovipg such 2 o
hanzd  that hervesting uill be made Ao £
comtiniag is  very 2upen Y
not have & large  amoun
capital,

The tirst twe bips chall @ b filled with saspies of whaat
hieads which were harvested (ie, resoved frog the ficld) while 2t 2
acizture  centent of  40%. This 1= an exirosely high moisturs
1% i hi then wouid Be desirable under noreal
é' sho the varying dzoress of spoilage
paisture content of the orzim at
{ie, fram 2 very hish aoizturs
tent of 206¥),

her was aodifisd such that the  heads
cautd G 'e‘lﬁrfef rattcr that beins laid dowr oo the field i 2
swxth te dry. A Betai pan was attached lust helow the hsiis tg
serve 38 & callsction pan, A fhe pan fillsd i1 was resoved fros
the azchine apd the hezds were kst uptil there wag 2 suffigiasat
agount Lo fill the Bigs,  Previous o the colleriing of the wheat
heads, the arain in the fislds was tested for it7: aversgs acisturs

content, ) -
tegneraturs
SEASTT and
SoyD af
S ithg,
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sealed ori, The wiring connsctions were thep pafe o the dsfz

logasr which was progras@ed to aake & nusher of  izgnecature

racordings, frog sach grain bin, opce every  twp Rours, using
theraistor senscrs.

The dew point apirz kas aitached opce weekly to each of  the

g the Relative Hualdity of the air wiikin

The graip was to s
at which tise, the sige wias
the erain would be sty
varying saisture copd
harvested and 2lsn ta &
sufficigntly within the
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Tao Furugh Ardakant,

Tammans b ba
poLierg L
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tart, miy experiencez with the WISEST summer ressarch
pregram have been both educational and absorbing. | was placed in
organg-metallic chemistry where | spent mu summer sunthesizing various
srustallme arene-chrormumtiicarbonuls. This process invalved
perterming revlux reactions underanh aumosphers of nitrogen,

J% iZir N e resuiting salution, rummng ¢ =eyeral teshis on the

o
Cof |
bk
n
e
.I"'ﬂ

criystals to detertmine if the targeted structure was achievad, and

performing a final test 1o determine the extent of the material
conductivity, Thig whole process was in the interast of relating structure
Lo eonducivitu
L CONaULTTYy ]tl:

| tearnad mare than iust the hands on use of the 18k equipment wittle

working this suramer. Infact, | received a crash course of universiiy
Sremistrl, | was schooled i everuthing from the naming of comoounds, to
Interprating data en compound structure, Lo the Quantum Machanical theory

reqsrding

the prabatabity pattarns of the position of electranz. Until this

u_l

summer, | did nal realize how -""fl'.'-1f_“1.litlL;S]g simiplistic was the chem nstry

Tesned m htghschool

The WISEET program has been 2 verd valuable experience tome while

'.I._.
Cu

L ke not helped e come to any definite decisions regarding 2

prospective career, being around those in the Niela of science has
Fhrengtienzd my interazst in entering that area of study. | only wish |
could corng back and try out some other areas of research

vr -

Sincerel 1
@@C}W&@/\D

Cathy Chambers



August 10 1990

Ms. Furugh Ardakani

Program Co-ordinator
W.ISEST.

C/o Department of Chemistry
University of Alberta

T6G 2G2

Dear Ms. Ardakani,

Thank you very much for the opportunity to have been selected
as one of the students that participated in the W.L.S.E.S.T. program. 1
have had a wonderful time and [ hope that the students in the years
to come learn and experience as much as I have in the past six
weeks.

Attached is my report of all I have done and accomplished with
in the past month and a half,

Yours sincerely,

,,, faxat. A1 ndorn
Sarah Stinson



FORESTRY PROJECT

Submitted by
Sarah Stinson

Through out the past 6 weeks being a part of the W.IS.ES.T.
program has not only helped me gain new knowledge in the field of
forestry but has introduced to me new people and friends. 1 have had
many new experiences and have gained invaluable information from
the six different field trips I was on and the work I also preformed
in the labs and the greenhouse.

The first field trip we were on was to Carrot Creek in Edson
Alberta which is about a two hour drive east of Edmonton. It was
once a forest full of aspen but in the early 1970's was cleared with
bulldozers by the forest service. They then air seeded white spruce.
Two weeks prior to my visit to the site, the Department of Forestry
selected several white spruce trees with in the forest that were
being exposed to 95%, 45% or 15% shade. Half of the trees in each
group were then subjected to mechanical removal of all surrounding
vegetation. The other half were left as controls. By using a machine
called a pressure bomb we were able to measure the amount of
water each tree contained, thus determining how stressed the tree
was. It was generally observed that trees whichwere exposed to
full sunlight (cleared ones) were more water stressed than the
control (shaded) trees.

The second sight we visited twice and this pine area is located
in Hinton. The pines were planted by the pulping company
"Weldwood". The trees were strategically placed in rows where each
tree in the row had the same "mother" and "father” tree, yet each
row had a different set of "parents”. The trees are all growing in the
same setting and so receive the same amount of light, rain and other
elements. To illustrate and examine the differences between the



trees and the families we measured the rate at which the trees
photosynthesize. The procedure was done with what is called, for
short, an L.R.G.A. but stands for infra red gas analyzer. This
instrument read the the temperature in the cuvette, where we placed
the needles we wished to read the photosynthesis rate on, the
humidity in the cuvette, the relative CO2 and the CO2 in the outside
air. With these facts we were able to determine the information we
wanted.

The third site that was visited was Wagner Bog. Like Hinton I
was at this site twice, only instead of going with my supervisor a
Grad student and myself went for it was his research that we were
working on. Two weeks prior to our visit he had frozen certain
stems off chosen branches of the tamarack trees he was working
with. While we were there we measured photosynthesis, the
quantum yield and the florescence of each stem. The experiment
was designed to examine recovery of the trees from summer evening
frost events.

QOur last field trip was the most distant and we travelled all
the way to Prince Albert in Saskatchewan. This site was on land
owned by the Weyerhouse Compagny. The project being conducted
was a repeat of the study at Carrot Creek. Again, two weeks prior to
our visit certain trees had been cleared of shubery around them, thus
submitting them to direct sunlight very suddenly. Pressure bomb
readings were then taken to measure the amount of stress these
trees were suffering from and their photosynthesis rate was also
measured at this time.

When I was not on these field trips I was helping various Grad
students with their research, weighing the tops of tamarack shoots
to determine the difference between trees grown in highlands and
those grown in lowlands, or washing roots in the greenhouse to be
further analysed.



I have found these experiences and the environment in which I
have worked within the past six weeks enjoyable and pleasant and I
have also learned an incredible amount. [ am also very grateful to
Dr. Macdonald for she was a pleasure to work for. I believe that the
W.IS.ES.T. program is very unique and it was a great pleasure to
have been accepted. 1 believe that the knowledge that I have gained
this summer will benefit me for many years to come.



August 2, 1990

Dear WISEST Organizers,

Through your summer student program here at the
University of Alberta, I have spent the past siu weeks
working in the Department of Agricultural Engineering on a
very interesting project for Alberta Agriculiure. The
objective of the study is to test a new harvesting system
which employs early harvesting of cereal crops at relatively
high moisture contents. Working under Dr. Wayne anderson
arnd with Sandy Yakimchuk's assistance, two other WISEST
students (Christine Cheng and Leanng Travers), mys=2lf, and
grad student Tracy Daly were involved in building ten
vertical wheat bins (approx. 2.9 2 2.9 »x 8 ft), installed
with sensors to allow for the continual reading of grain
molisture and temperature. The wheat bins were constructed
in & wood lab on campus and then transported to the
harvesting lab at Ellerslie.

At the present time, common farming techniques reguire
that grain be swathed, generally in late August to =arly
September, and then laid in the field teo dry and ripen
before harvesting time. During this short but critical
waiting period. however, exposure to high amounts of
moisture may decrease the value of the crop fairly
substantially. Therefore, if early harvesting at high
moisture contents is feasible with minimal amounts of
spoilage, and if the green wheat heads will indeed continue
to mature once placed in the bins, then a new method of
wheat harvesting, which eliminates the necessi1ty of
combining, will result. This method may then also be
applied to other cereal crops in Canada. In such a process,
the grain would be picked off the figlds while still
relatively hnigh 1n miosture content, and would be
transported to the bins for storage, drying, and later
threshing. It is hoped that by employing such a process,
harvesting will bs made more economical, primarily for the
small farmer who lacks a large amount of grain to combine
and/or a large reserve of capital. Such is the ultimate
goal of ow research project.

Within each of the wheat bins were placed a number of
dew point and temperature sensors, one of gach at one foot,
three feet, five feet, and seven feet depths, in order to
measure and indicate the condition of the grain in those
areas as well as to point out any variation of condition
within any bin. The bins will then later be filled with
green kernels of grain at varying degrees of maturity: two



birms shall be fi1lled with samples of wheat heads with a
molsture content of 40 per cent, two at 35 per cent, two at
0 per cent., two at 2% per cent, and twoe at 20 per cent.
This will show the wvarvying degrees of spoilage as related to
e varving degrees of moisture content of the grain when
cellected off the field.

Once the bins are filled and the tops replaced and
somaled, the wiring conmnections will be made with the data
logger. which will be programmed to take temperature
recordings from each grain bin, once every two hours, asing
thermistor sensors. HAs well, the dew point meter shall be
attached once weekly to each of the ten bins to determine
the relative humidity within the containers.

The grain 1s to remain in the bins until mid-November,
at which time one zide will be removed and the wheat heads
may undergo further observation. At that time, the grain
will be studied for the degree of speirlags, as 1t
carresponds with 1ts moistwre content at the time of
harvesting. It wi1ll also be determined whether or not the
grain had matured sufficiently withinm the wheat bins.

In addition to this, our foremost task over the past
511 weeks, Tracy, Christine, lLeanne, and I were busy
periadically counting and measuring plants for a fibre
optics project, working with young, dead roosters for a
study of animal science, and working on library research for
tnformation which we then recorded in the department’s
computers. We have also been fortunate enough to see and
erperience many unigue aspects of the University by visiting
vari1ous locations on campus and the two University farms, as
well as through formal tours of the Alberta Microelectronic
Centre and the Univesity’'s own self-sufficient underground
tunnel system, both arranged by Sandy Yabkimochuk.

I have thoroughly enjoyed my involvement i1n the WISEST
summer prageram here at the University of Alberta over the
rast six weehks. My vast experiences will not soon be
forgotten, and my many new friendships will be treasured
always. Thank you very much for working so hard to provide
grade eleven students with the oppartunity to be i1nvolved 1n
such an uncommon but invaluable program; I will surely
recommend 1t to students at St. Francis Xavier High School
1n Edmonton come next sprinpng.

Sincerely Yours,

Sandra A.¥YBurghardt:
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The year is 1990 and the Jjourney is & six weeks
exploration through £lectrical Engineering. Through this
Journey, one has encountered several, not all, aspects of
Electrical Engineering. Such encounters include the
Photovoltaic Energy System, metal resistivity, an electric
circuit, the Watsun P.V. 2.0 computer program, and lasers.
There have been other encounters that are not only related
with Electrical Engineering, but all faculties at the U of
A. These include the use of the libraries on campus and
working with students of a variety of different cultural
backgrounds. All which have been a great experience!

The Photovoltaic Energy System is another name for the
solar pouwered system and it was one of the major encounters
on this journey. It consists of solar cells joined with
metal strips, perhaps a battery for storage of unused
energy, a load, such as a lamp, and wire to connect all of
this together. (Here is a diagram of the circuit for a
photovoltaic energy system.)
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The solar cells are made of a n~type material(phosphorous
and silicon) and a p-type material(boron and silicon) which
combine and then form a Jjunction between them. The n-type
material is negatively charged, therefore, it has excess
electrons, while the p-type material is positively charged,



therefore, it is missing electrons and has "holes" in it.
When the incident light from the sun strikes the material,
these electron~hole pairs are formed. Then a current is
produced and the excess electrons are forced from the n-type
material through a conductive material and the load and then
enters the p-type material to fill the holes. {Here is a
diagram of solar cell panels and a detailed lcook at the
process of producing the energy and the current.)
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as the electrons trvavel to and through the load, the load is
being supplied power. To figure out the amocunt of
resistance reqguired by the circuit and load to provide the
greatest amount of power output, one has to complete a
couple of curves. The first curve is an I/V curve(I=zcurrent
and V=voltage) which is used to find the resistance and is
produced by using an instrument in which the resistance can
be varied. The second is a power curve. (Here are both
curves, separate and together.)
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Agure 4-11 The load's operating point on a solar-cell I.V curve.
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If the sclar cells are not in top working condition, there
will be a change in the I/V curve. The following two graphs
are examples of these changes, the first being an example of
a bad cell in a panel of cells in parallel and the second

being an example of a bad cell in a panel of cells in
series.
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Rgure é-13 Current-versus-voltage curves of an array, and a branch with an
open-circuited module in it. 2
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Each cell should be tested in order to find the problem
cell. This is done through a process of shadowing.
Shadowing involves covering each of the cells with a piece
of non-transparent paper and the voltage reading is taken.
The reading is compared to the voltage reading taken before
any of the cells were covered.(Note:This is done at a
constant radiation intensity.) The cell that doesn’t show a
significant decrease in the voltage reading should be looked
at closely for it may be damaged and.therefore, not working.

If one includes battery storage in the Photovoltaic
Energy System, one has to put diodes between the panel of
solar cells and the battery. The diodes prevent the loss of
energy collected in the battery through the solar panel.
Each of these concepts that are related to the Photovoltaic
Energy System are covered through this expedition through
Electrical Engineering.

Calculating the resistivity of metals and wires was a
mathematical encounter. One had to use the formula
R=p(l/A). R=resistance

p=resistivity of the metal

l=length of the metal piece

A=area-calculated with the two other dimensions of
the piece other than the length

The Constant Wattage Test was another experience on
this Jjourmney. It involved a test on a circuit to try and
answer the question "Do resistors change in their ability to
resist the flow of electricity as their temperature
changes?". This guestion needs to be answered so that
efficient resistors can be used in an integrated circuit.

The Watsun P.V. 2.0 computer program was encountered on
those days that the sun could not be seen at a consistent
rate and intensity, the rainy and cloudy days. It is a
program that simulates the Photovoltaic Energy System in a
variety of arrangements. This program is not in top working
order and it is not thoroughly understood. These two
problems are the reasons for exploring Watsun P.V. 2.0 so
that it is in good working order when someone wants to
seriously use it for an experiment. (Here is a printout of a
simulation using Watsun P.V, 2.0.)
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W.I.5.E.5.T. REPORT
{Mechanical Engineering’
Lili Nguyen

Whe I first learned that I got a job from WISEST
Mechanical Enginreering, I was very excited. Not  only wao I
graranteed a summer job that would be interesting, I was «l.
getting involved in something that would lead te a future, <.
erperience that would still be beneficial to me 28 or 49 o .

3

vears later. Iy main moltive for entering the progranm was for bthe
technical experience. I speculated about the sort of worlh 7
would be doing. My friends had joked that I would bae sent outd
for coffee or else be 2 subject of experiments. Heverthelegs, T
still looked forward to working in an environmenbt Lthatbt interesbt.o !
me . As it happened, bthe gix weeks in Mechanical Engineering n

constiltute my most productive and enjoyable summer.

The first two days of the job I was taken on  GLours :
nd the Hechanical Engineering buiilding. I was also shown a

arou :

part of the Blomediczl building where the development £

prosthetics(a facelbl of biomechanical engineering? took place. I
hl

the Mech Engg building I was shown the wind tunneil, ice tunnel,
water channel, robotics lab, a variebty of experiments, such as in
biomechanics where apparatus was being désigned to correct and
align backs and knee joints, and shown the digsplays of equipmernt
no longer in uvuse that were still big enough or gtrange encugh Lo
inpress and scare anyone who wasn’t in mechanical engines&ring.

The experiments I would be working on for the next six weeks

related to testing Lhe life of equipment used in drilling oil

wells. Firstly, there was the corrosion fatigue test of suciker

rods, A4 load is placed on a sucker rod in an environmenb o=

sodium chloride solution. The rod was stressed until it cracked,
£

and the number of c¢ycles i1t lasted recorded. The secon.
experiment was K-ray diffraction. The object of this was Lo
deternine the residual stress of a sucker rod. X-rays were taKen
of rods peened either once or five timnes. I learned how ¢
deveiop the slides produced and analyze them using a
microdensiltoneter. This machine scanned the slides and graphed

the density of the resulting iron and steel rings. HMHeasuremenl:
and calculations were done Lo obtzin the residual stress. iHuch
to my amazement, I could nobt only do these, but could even
rartially understand them. '

¥

The gr

Austrian Sc . These plastic scrapers would run over tio
surface of a mebtal tube, being stopped periodically.
Meazurements bthen took place”™ of the flute nheight, of t!
scrapers, and their hardness. The tube’s thickness, harine-._,
and roughness were also Loakan, g¢s  well 3s the debris resulil. .
from thoe scroeping.,  The contonts of thoe il ‘

Haterisls Engonaerin
and the pachlinc Shop Locon ledse Dibwwilderirn - I 12 ]

-

est amount of time was spent on Lhe wear testing ol
e

(= Aare fa il b (= 5L T cptirlahar L. el T (D21 20 T l



eXxperience was organising, graphing and making spreadsheets -0
the data collected, since I had never used a computer f.
anything ather than word processing.

In my spare time I leerned how to develop film and print ,
slide down the banisler, make videotapes, and weld with o
acetylene torch, =tick weld, and TIG weld. I also saw how L.
CHC{computer numericelly controlled) lathe was us=d, and whalt i
could do. And-ves! I learned how to maike Engineering numbers.

) 2345678910 Cf\!.'c_,ejlnu..f-.?)

I still don’t krow how Lo juggle, or ride & unicvcle, bul
definitely gained the technical erxperience I wantei L
definitely had fun. And X definitely want to go  ind

Engineering.



Ms. F. Ardakani

WISEST

C/0O Department of Chemistry
University of Alberta
Edmeontorn, Alberta

TeG 2G2

Dear Mz, Ardakani:

This letter will cutline my activities at Meanook Biclogical Research
Station this summer as one of the WISEST candidates.

I worked in ten davy shifts, each beginning on a Monday, and ending
on a Wednesday. My particular duties involved working on an asration
project where liguid orxvgen is injected into the lake through a diffuser.

Our shift worked on sampling water at Arnisk Lake on the first
Monday and Sundav of every shift. Each Monday we took samples of
water using a drop sleeve to test for dissolved oxygen and phosphorous
content. The following Sunday we alsc tested for ammonia, nitrates, and
methane content.

we used machines such as the fluorometer, and, as well, tested for
water temperature at various depths by lowering a type of thermeometer,

During mvy shifts 1 worked in the laboratory at various titnes. This
work consisted of preparing samples of lake water, and reading chlorophyil
ievels. This is quite an involved process which inwvolved filtering and
freezing samples, using ethanocl to help collect the cholorphyl. At other
times, I did conductivity readings at different depths. The temperature
was a constant for each of these readings. WwWhen needed, I rade a
premix solution and & reagent for injection intoc phosphorous samples for
reading phosphorous levels on the spectrometer. [ was often required to
do acid baths, rinse test tubes and glassware. Janice, my supervisor,
tried to involve me in as rmany things as possible to keep the job
interesting.

1 also assisted in other projects, in order that I might learn more,
and to stirnulate rmore interest. Some of the things I worked on included
the following: preparing filters for weighing zooplankton specirnens;
typing out a hibliography for the zooplankton project, working as a
spotter while scuba divers dove for plants in Lofty Lake; helping to take
samples of henthic invertebrates for another project; working on filtering
water samples for amrnonia and nitrates; and lastly, 1 helped to read
phiosphorous levels.

My accommeodations consisted of a small privvate room in a trailer,



with the bathrecom down the hall. There was a regular cook hired to work
during the week, kbut [ was asked to prepare one meal on a weekend, and
help the cook prepare one measal during the week. After work, we spent
time swimrning at Narrow Lake, and often rented a Video rmachine and
watched mowvies. As well, there was a recreation room provided, with a
ping pong table, and an outdoor wolleyball court. Some evenings we had
campfires, at which we sang songs and had a wiener roast. One sverung,
one of the students brought out hiz telescope, and we all took turns
lonking at Saturn.

I hope that this letter enables you to understand my duties at
Meanook Biclogical Research Station more clearly. 1 enjoyed my work
there very much. I would be very interested in returning to Meancok
riext sumimer, as ray experience this summer has reinforced my desire 1o
study hiclogy at the University of Alberta after grade twelve.

Thank you very much for your help thiz summer, in conjunction
with the WISEST organizatior:.

Sincerely,

Prrelo. TH MY

Pamela Thiell
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Mary Grace P. Gamboa
Department of Botany
August 10, 1830



The WISEST program has given each of its participant an
experience and a challenge to remember. Being chosen as one of
the thirty-seven students for the WISEST program had been and
will always be a priviledge and help for me to come to terms with
my desired career. 1 know what to avoid or what to partake in my
choices in the future. I came intc the program having no a 1idea
of what I want to be and hoping that this will help me narrow
down all the areas of my interests into one particular career.
Although this program has not determined the exact career for me,
it had helped come face to face with what I have to face in order
to get where I want to be. The hands-on experience proves to be
helpful if not beneficial to students as well as class studies.
The six weeks period I spent at the University was made easier by
working with a supportive supervisor who takes time out to teach
us and answer any questions I might have.

I was assigned to the Department of Botany in Plant
Biochemistry under Dr. Edwin Cossins. They got me started 1n the
lab by introducing me to the chemicals they use. There are over
500 chemicals in stock on the shelves which leans around the
walls of +the lab. I updated <their inventories of organic
chemicals and entered them intoc the computer and organized the
books in one of the offices. HNy first assignment was to make a
medium which 1is used to grow samples used in research. I was
then told to figure out the amount of 95% ethanol and distilled
water to add in order to get 400 mL of 50% ethanol.

95 parts ethanocl + 5 parts water = 100 parts solution (mL)
50 parts ethanol + 50 parts water = 100 parts solution

g5 parts ethanol + 95 parts water = 190 parts solution =---> add
90 mlL of water

100 mL of 95% + 90 ml of water = 180 mL of 50% ethanol

*x 2.10 x 2.10 x 2.10

210.5 mL of 95% + 189.5 mL of water = 400 mL of solution

I learned how to produce different kinds of solution. I made
21, of Wash Buffer which is made of 2.4g Tris and 9.35g NaCl.
Less than 2000 mlL of water should be added because the next step
would be to adjust the pH to 7.5 with a pH meter by adding KOH
{potassium hvdroxide) with a concentration of 44 {very
concentrate). As reading nears desired pH, I would use a lower
concentration such as 2N so as not to go over. After obtaining
the required pH, I added enough water to get 2L. If the reading
went over the desired pH, I could add drops of hydrochloric acid
to the solution to lower the concentration.

Working in a lab which is filled with radio active substances
and chemicals should be with caution and whenever you need to
work with them, gloves should be worn and disposed into a garbage
for radio-actives. I was told to assist a graduate student with
her research concerning enzymes which acts as catalyst in plant
cells for vitamin metabolism. We took the pea plant as our basis
fer this research.

--------- > Purines (DNA, RNA)

Folic Acid

~ Awmime Amdide ooy rmvataina



The folic acid found in plants is used to produce purines found
in DNA and RNA and amino acids which produces proteiln.

Folie Acid ==—-m-—-—- > Derivaties
—————— > 10-formylTHFA (Tetrahydrofolic
acid)
—————— >, etc

Folic acid has a lot of derivaties produced when the catalytic
enzyme reacts with it. There are three different enzymes which
we are interested in and that is synthetase, cyclohydrolase and
dehydrogenase. We are also trying to show that cyclohydrolase
angd dehydrogenase could be found together and synthetase
separated.

To obtain the synthetase enzyme activities, these are the steps
to follow:

1- Each test tubes should contain 0.9mlL (changes according to
amount of enzyme used, mixture should add up to 1mL when it is
added) of mixture made up of;

0.1 mL Triethanolamine Buffer

0.1 mL M2Cl2 {(magnesium chloride)

0.1 mL ATP (adenosine triphosphate) This should be made
everytime it has to be used, so the old solution 1is
dumped .

0.1 mL THFA ( After adding this into the test tubes, the tubes
should be covered or kept away from bright lights)

0.1 mL KCl (potassium chloride)

0.3 mL H20 (but this changes as amount of enzyme to be added
changes) e.g if enzyme used is 0.01lmL --> water added is
3.9mL or if enzyme is 0.1mL --> water added is 0.3nL

0.1 mL, NH4 formate

2- This is added using pipettes.

3- Adjust the incubator to 30 degrees and place rack of test
tubes in for Z minutes.

4- Fill bucket with crushed ice and obtain appropriate test tubes
of enzymes from the fraction collector rack from the cold room.

NOTE: Enzymes were obtained from pea cotyledons which had been
grinded and filtered and sent through a column of Matrex Green
A. This separates the enzyme according to density. This is
then collected in the fraction collector rack which is filled
with test tubes numbered from 1 onwards.

5- After 2 minutes, adjust timer to 15 minutes then start adding
and mixing the enzyme into each distinct test tubes.
g~ After 15 minutes, adjust timer to time taken while adding the
enzyme and add the 0.36N HC1l which is used to stop enzyme
activities or reaction. It drops the pH from 8.0 to 2.0.
Time taken in adding the acid should be equal to that with
enzyme so that the products for all test tubes are equal.
If 0.36N HCl is not enough, it could be made from a 4N HC1.
To make 100mlL of .36mL HC1:
4 0.36 x 100nL
s g

bt
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9 mlL ---> 4N HC1
+91 ml, ---> dHZ20
100 mL ---» .38BN HC1

7- Take rack out of incubator and leave for 10 minutes.

8- Check the absorption of each test tubes by filling the
two cuvettes with first the control test tubes and placing
them into an ultra spectrophotometer set in 0.D. 350
{wavelength). Adjust the absorption reading to 0.000 and
discard one of the cuvette found at the first cell but leave
the other as the control. And add the second sample and obtain
the absorption reading.

9- After doing this steps to all of the test tubes, determine the
peak. The peak is the test tube with the highest absorption
meaning the highest cell activities.

10-The results are then plotted intoc a graph with the computer.

To obtain the dehydrogenase and cyclchydrolase enzyme the steps
are gquite the same but the mixtures are different.

Test tubes with the high peaks in synthetase absorption are
mixed and sent through the column of Sepacryl 5200 which acts
just like the Matrex Green A. And this is done to the test tubes
of high peaks for both dehydrogenase and cyclohydrolase. As we
found out that they are found together (i.e., both had high peaks
in the same test tubes), test tubes were both mixed together and
sent through the column. Then the process of finding the enzyme
activities resumes again.

While doing these experiments, we were also doing the same
research on enzymes found in the mitochondria of pea seeds.

All steps are performed at 4 degrees Celsius.

1- Toock some dried pea seeds and washed and rinsed them with
water.

Z2- Soaked the pea seeds in water for 18 hours.

3- Planted the seeds in a container filled with vermicunlite and
covered it with foil. It was then left to germinate for 3
days.

4- After time period, rinse out the seeds in cold water.

5- Separate the testa (seed coat) and seedling from the tissue
(cotyledons). Should obtain 300mL of tissue.

8- Soak cotyledons in ice-cold water to slow down the metabolism
and make it easier to extract the mitochondria.

7- Grind the tissue with mortar for 32 minutes by hand.

8- Filter through one-layer of cheesecloth which was soaked with
dH20 to remove large particles.

9- The supernatant was then centrifuged in 700xg (1000rpm) for 7
minutes to remove starch grains and other cellular debris.
10-The supernatant is transfered into another centrifuge tube and
spun for 5 minutes in 21,000xg (14,000rpm) to sediment the

mitochondria.

li-Mitochondria pellet found stuck on the bottom of tube 1is
separated from supernatant and resuspended using a wash buffer.

12-This is then centrifuged for 5 minutes in 14,000rpm to colleect
more purer mitochondria pellet which 1s separated from
unwanted tissues.



L

13-Add Tris Buffer and Glycerocl.

14-Check synthetase, dehydrogenase and o¢veclohydrolase enzyme
activities.

15-Add Streptomyecim S04 and centrifuge to separate from nucleic
acids (DNA, RNA) for 25 minutes in 16,000rpn.

186-Check activities of precipitates in different % saturation.

So far, the results that we are getting are successful and I am

guite disappointed that I had to leave right away. But for all
it's worth, I had an excellant time helping with this research.
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| [ worked jn He 20009y deparfl-mcnf in o lab

(Wwhere /imnolo‘gica,f research a0k phate. Iﬁacrrr dhe Lirst doo
Lucels fe,amifj how &b use +he c;ompukrs/spaév‘ophdom ,wolos
and G'l)rbtc/dﬁ/ nackers ond cenduckarnce and ph medens . ln Hhe brst
hoo wseeks, also learnt many Je.chni?ues %-"prtpamj the Sompks
for analye’s for example filknng | weighing diicd and wet sediment
jonel Ccrifi-pug?vlﬁ . The f-’ouow\hg four wuecks namely consisted of
using vy newly acquired Knowledge on the anylis of waler
sarnples . T heasured conduckance Ly olor | ahd J\Jf"lm'dﬁ\j}and
ested for phospriorus | chlorpphwyll and disselued dxygen . when
vhere  wuas  “nothing ke do " ) had & nse glassciare which
I’ML' beern washed N a.u‘cl overn oht. | didn ‘s have a dnance
o 90# oot mlo the Reld b se lendedup 12 the lab e
whale Six weelks  The thing Lhiked abeot my jobo wag et
L researched w.h  the other members &t foe lab | 1+ was

a reuuaf‘e‘:nj and eriniching expevience and | really enjoyes
mysel#.
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Throush  WISEST. under the suoervigiorn of
Dr. F.loweichmar iy The Deoartment oF Fhysics,
have hecome hetter accuainted with fthe Lniversity
camaus, The  recuiremente and exoectations in the
couwrses at the Uroversity, ang most  lmacetantly,
what emoloyment in research entails,  During the six
weeks of fthe oroporam I onave been  invoived in &
Fumsee o difrerent exserinsnial oroaects,
meocadening my  knowledpe Ln sEveral areas  in the
Physics Derariment as well as other areas ivn the
Faculty of Brience. fs well, I have the cgportuanity
to conbinve  woriinmg  for  Dr. dWeichmarn for the
giyation  of the suwamer to fimish my investigations
covicerning the main instrument I have heen  worki
with

e
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The very Tirst glay I WAS STWY a
snotomilitzolier  to STarT researcn )y DL
lgmivescence: the emmisicon of ohotons Trom Fincer
tips. Drofessor Weichmarn exaslalined now the svsiem
was set uo, ant now it changpes 2hoto imouless ioto
electrical imoulses. Thae Dactomuitislier toabe
functions as  Tollows: 8 csesries of dyrnoddes  are
comnected im a zig zap oatiern  Ccown the tuhe,
B woltape of about 1,508 volte falls aoross  the
series of Oyncodes. Whern a o2hoto—electron  is

cislooged From the first cyrnoce it is accellerated
towards the secont dynode which Ln turn excites the
pmicssion of a number of sscondary electrons, These

are accellierated toward a tnird cynoce, urntil the
end of the series is reached. The tuse has twelve
dyrodes and an am2lification of 1877, The noulse of
electrons styriking  the last cyrnode is transfered
from am electric current sulse into a voliage sulse
which is thern amolified ars recisved ooy the
counter. The substance or matter being tested is
inmserted throuoh a four layer, Tight orcofd  olohkh

sleeve, ard olaced direchiy under the ocoening in
the tube.

After two weekls of testing pnecnles nards Foe
gigrns of luminescernce without any succoess, I then
bhegan wWoring with luminggcent material similar o
the material "glow in the dark! obrects are covered
with. BAlihcugh the main obhiective Tor fthe word om
the ohotomulitiolier was to set da and test  the
pouianent for one of orovessor Weichmanle  $hird
vear labs, I began o study how photon rate cecayved
irr the material over time. The curve  Trom o oure
caiculations did mot come ocut as we exoechsed, arnc
thus we were delaved a weel trying to understand why
the cecay rate acved as 1% did.



