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A RESIDENTIAL ACADEMIC EXPERIENCE FOR TALENTED HIGH SCHOOL STUDENTS AT UC SAN DIEGO 

 

C 
osmos is here and what a week it has 
been!  The students are settling in, 
making new friends and becoming fa-

miliar with the campus.  This newsletter, the 
first of our weekly newsletters, will provide 
you with a glimpse into your studentsõ lives 
over this past week.  A few of the clusters also 
have websites which you may visit to view 
their cluster activities.  Not all clusters have 
one, please see below for the links to the clus-
ters that do:  
 

Cluster  1:  http: / /ucsdcosmoscluster1 -
2014.blogspot.com/  
 
Cluster  2: https://sites.google.com/a/
eng.ucsd.edu/kinetic -sculpt/   
 
 

Week 1 Newsletter  
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In this issue:  COSMOS 2014 has begun! 

IMPORTANT INFORMATION 
Contact Information  
COSMOS Office Hours: 

(during the summer program)  

Monday - Friday: 7:30am - 5:30pm 

Emergency after hours, please call:  

(858) 255-0667 

Email: cosmos@ucsd.edu 

Phone: (858) 822-4361 

Fax: (858) 822-3903 

Mail 
Please address REGULAR MAIL to:  

Studentõs FULL Name 

COSMOS @ UCSD 

ERC Conference Services Center 

9450 Gilman Drive 

La Jolla, CA 92092-0100 

Please address PACKAGES to:  

Studentõs FULL Name 

COSMOS @ UCSD 

Jacobs Hall, Suite 1400 

9500 Gilman Drive #0429 

La Jolla, CA 92093-0429 

http://ucsdcosmoscluster1-2013.blogspot.com/
http://ucsdcosmoscluster1-2013.blogspot.com/
https://sites.google.com/a/eng.ucsd.edu/kinetic-sculpt/
https://sites.google.com/a/eng.ucsd.edu/kinetic-sculpt/
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REMINDER! 

F 
amily Weekend is July 18th 
thru July 20 th. Students 
must be checked out by an 

adult specified on the Family 
Weekend Form between 6-9pm on 
Friday and must return between 2
-5pm on Sunday. Optionally, stu-
dents can be checked out at 6pm 
on Friday and returned by 9pm 
that same evening or alternately, 
2pm on Sunday, returning by 5pm 
that day. We do not have the 
staff to accommodate individual 
schedules. All students MUST be 
back to campus by 5pm on Sun-
day. PLEASE speak with your child 
and let us know if their choice for 
the weekend has changed so we 
can staff appropriately. There are 
many students who will be staying 
on campus during the weekend 
and the RAs have a full schedule 
of activities and fun planned for 
those students. If you have any 
questions, please call our office 
at (858) 822-4361 or email  
cosmos@ucsd.edu.  

DISCOVERY LECTURE SERIES 

òEngineering as a Force for Public Goodó 

D 
ean Albert tƛǎŀƴƻΣ 5Ŝŀƴ ƻŦ ǘƘŜ ¦/{5 WŀŎƻōǎ {ŎƘƻƻƭ ƻŦ 
9ƴƎƛƴŜŜǊƛƴƎΣ ōŜƎŀƴ ǘƘŜ ¦/{5 /h{ah{ 5ƛǎŎƻǾŜǊȅ [ŜŎπ
ǘǳǊŜ ǎŜǊƛŜǎ ƻƴ ¢ǳŜǎŘŀȅ ƳƻǊƴƛƴƎ ǿƛǘƘ Ƙƛǎ ǘŀƭƪ ƻƴ 

ά9ƴƎƛƴŜŜǊƛƴƎ ŀǎ ŀ CƻǊŎŜ ŦƻǊ ǘƘŜ tǳōƭƛŎ DƻƻŘΦέ !ƭǘƘƻǳƎƘ ǘƘŜ 5Ŝŀƴ 
ǎǇƻƪŜ ōǊƛŜƅȅ ƻƴ ǘƘƛǎ ǘƻǇƛŎ ƻƴ /h{ah{ hǇŜƴƛƴƎ 5ŀȅ ǘƻ ǘƘŜ ǇŀǊπ
Ŝƴǘǎ ŀƴŘ ǎǘǳŘŜƴǘǎΣ Ƙƛǎ ƳƻǊƴƛƴƎ ƭŜŎǘǳǊŜ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ ƳƻǊŜ ŘŜǇǘƘ 
ǘƘŜ ƴŜŎŜǎǎƛǘȅ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ŀǎ ŀ ŦƻǊŎŜ ŦƻǊ ǇƻǎƛǝǾŜ ǎƻŎƛŀƭ ŎƘŀƴƎŜǎ 
ŀǊƻǳƴŘ ǘƘŜ ƎƭƻōŜΦ 5Ŝŀƴ tƛǎŀƴƻ ŀǎƪŜŘ ǘƘŜ ǎǘǳŘŜƴǘǎ ǘƻ ƭƻƻƪ 
ŀǊƻǳƴŘ ǘƘŜ ǊƻƻƳ ŀƴŘ ƴƻǝŎŜ ǘƘŀǘ ŜǾŜǊȅǘƘƛƴƎ ƛƴ ǘƘŜ ǊƻƻƳ ǿŀǎ 
ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ŀƴ ŜƴƎƛƴŜŜǊ ƘŀŘ ōŜŜƴ ƛƴǾƻƭǾŜŘ ƛƴ ŎǊŜŀǝƴƎ ƛƴ 
ǎƻƳŜ ǿŀȅΦ Iƛǎ ǘŀƭƪ ŎƘŀƭƭŜƴƎŜŘ ǘƘŜ ǎǘǳŘŜƴǘǎ ǘƻ ŜȄǇŀƴŘ ǘƘŜƛǊ Ŏƻƴπ
ŎŜǇǘ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ōŜȅƻƴŘ ǘƘŜƛǊ ŎǳǊǊŜƴǘ ōŜƭƛŜŦǎ ƛƴǘƻ ŀǇǇƭƛŎŀǝƻƴǎ 
ǘƘŀǘ ŀǊŜ Ƨǳǎǘ ŜƳŜǊƎƛƴƎΦ !ƴ ƛŘŜŀ ǘƘŀǘ ƘŜ ǘŀƭƪŜŘ ŀōƻǳǘ ǿŀǎ 
άLƴǘǊƻŘǳŎǝƻƴ ǘƻ !ōǳƴŘŀƴŎŜΦΣέ ŀǇǇƭȅƛƴƎ ŜƴƎƛƴŜŜǊƛƴƎ ǎƻƭǳǝƻƴǎ ǘƻ 
Ǝƭƻōŀƭ ǇǊƻōƭŜƳǎΦ  9ƴƎƛƴŜŜǊƛƴƎ ǎƻƭǳǝƻƴǎ ŎƻǳƭŘ ŜƭƛƳƛƴŀǘŜ ƳŀƧƻǊ 
ǇǊƻōƭŜƳǎ ƛƴ ƳŜŘƛŎƛƴŜΣ ǎǳǎǘŀƛƴŀōƭŜ ŜƴŜǊƎȅΣ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŀŦŜǘȅΣ 
ǇǊƻǾƛŘƛƴƎ ǎƻƭǳǝƻƴǎ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƛƴƎ ǿƻǊƭŘ ǿƛǘƘƛƴ ƻƴŜ ƎŜƴŜǊŀπ
ǝƻƴΦ  .ƛƻŜƴƎƛƴŜŜǊƛƴƎ ŀŘǾŀƴŎŜƳŜƴǘǎ ŀǊŜ ǇǊƻŘǳŎƛƴƎ ŜǇƛŘŜǊƳŀƭ 
ŜƭŜŎǘǊƻƴƛŎǎ ŦƻǊ ƳŜŘƛŎŀƭ ƳƻƴƛǘƻǊƛƴƎ ǘƘŀǘ ƭƻƻƪ ƭƛƪŜ ŀ ǘŜƳǇƻǊŀǊȅ 
ǘŀǧƻƻ ōǳǘ ŀǊŜ ǇŀŎƪŜŘ ǿƛǘƘ ŜƭŜŎǘǊƻƴƛŎǎΦ .ŜǎƛŘŜǎ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎ 
ƳƻƴƛǘƻǊƛƴƎΣ ǘƘŜ 5Ŝŀƴ ǎǘǊŜǎǎŜŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ƛƴ 
ǎƻƭǾƛƴƎ ǘƘŜ ǇǊƻōƭŜƳǎ ƻŦ ŀŘƘŜǎƛƻƴΣ ǎǘǊŜǘŎƘƛƴƎ ŀƴŘ ŎƻƳǇǊŜǎǎƛƴƎ 
ǿƛǘƘ ǘƘŜ ǎƪƛƴΣ ǇƻǊƻǎƛǘȅ ǘƻ ŀƭƭƻǿ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ ǿŀǘŜǊ ŜȄπ
ǇƻǎǳǊŜΦ !ŘǾŀƴŎŜƳŜƴǘǎ ƛƴ ǝƴȅ ǇƘƻǘƻǊŜŎŜǇǘƻǊǎ ŀǊŜ ŀƭƭƻǿƛƴƎ ǘƘŜƳ 
ǘƻ ōŜ ǎǳǊƎƛŎŀƭƭȅ ƛƳǇƭŀƴǘŜŘ ƛƴ ǇŜƻǇƭŜ ǿƘƻ ƘŀǾŜ ŦŀƛƭƛƴƎ ǾƛǎƛƻƴΣ ǊŜπ
ǎǘƻǊƛƴƎ ǎƛƎƘǘΦ ¢ƘŜ ǎǘǳŘŜƴǘǎ ƭŜŀǊƴŜŘ Ƙƻǿ ŜƴƎƛƴŜŜǊƛƴƎ ŀŘǾŀƴŎŜπ
ƳŜƴǘǎ ŀǊŜ ŀƭƭƻǿƛƴƎ ǎƻƭŀǊ ǇŀƴŜƭǎ ǘƻ ǇǊŜŘƛŎǘ Ƙƻǿ ƳǳŎƘ ŜƴŜǊƎȅ 
ǘƘŜȅ ǿƛƭƭ ŎƻƭƭŜŎǘ ōŀǎŜŘ ƻƴ ǊŜŎŜƛǾŜŘ ŀǘƳƻǎǇƘŜǊƛŎ ǊŜŀŘƛƴƎǎΦ ¢Ƙƛǎ 
ŀƭƭƻǿǎ ŀŎŎǳǊŀǘŜ ǎǳǇǇƭȅ ŎŀƭŎǳƭŀǝƻƴǎ ŦƻǊ ǇƻǿŜǊ ŎƻƳǇŀƴƛŜǎ ƘŜƭǇƛƴƎ 
ǘƻ ǎǘŀōƛƭƛȊŜ ǘƘŜ ǇǊƛŎŜ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǘƘǊƻǳƎƘ ǊŜƭƛŀōƛƭƛǘȅΦ ¢ƘŜ 5ŜŀƴΩǎ 
ƭŜŎǘǳǊŜ ƎŀǾŜ ǎǘǳŘŜƴǘǎ ŀ ƎƭƛƳǇǎŜ ƛƴǘƻ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎΣ 
ǘƘŜ ƴŜŎŜǎǎƛǘȅ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎΣ ŀƴŘ ǘƘŜ ŘƛǾŜǊǎŜ ǊƻƭŜǎ ƻŦ ŜƴƎƛƴŜŜǊπ
ƛƴƎ ƛƴ ŎǊŜŀǝƴƎ ǇƻǎƛǝǾŜ Ǝƭƻōŀƭ ǎƻŎƛŀƭ ŎƘŀƴƎŜΦ  
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RESIDENTIAL LIFE 
Your minds will be at ease to 

know that your student is alive 

and kicking. As a matter of 

fact, students have been kick-

ing soccer balls, kicking and 

screaming when we make them 

go to sleep at 11pm, and kickin 

it with their neighbors, cluster 

mates, and the staff. Activities 

have included Laundry 101, 

basketball, chalkboard design, 

Mason Jar Sundae, ice breakers 

galore and more. And that was 

just the first four days. They 

have also been hard at work 

preparing their cheers and cho-

reographing their dances/skits 

for the famous COSMOlympics 

competition between cluster-

set for Friday afternoon. We 

are thrilled to report that we 

have had no major injuries so 

far despite housing 181 teenag-

ers. In fact, there has been 

some significant hand strength 

building from activities like 

high fives from Akhil and de-

tailed lanyard making by Wil-

liam. Other types of learning 

have been happening outside 

of the classroom as Shannon 

has assisted Phillip in learning 

his right head turn from his left 

and Maggie demonstrated de-

tails of the Grand Canyon. Kal-

pana and Lisa are working at 

hard at making dance turns a 

step of ease for everyone while 

Ann-Katherin became seaweed 

for a little while so Noah could 

have a chance at being a 

shark. Though safety has been 

our number one priority, the 

students have been successful 

in creating a chatty and ener-

getic community in a short pe-

riod of time. All in all COSMOS 

has been off to a great start in 

and out of the classroom. We 

hope to continue developing 

the community next week as 

we go to the zoo; we try out 

the beach; make it over to the 

natatorium; and continue to 

kick it!  

RECAP of OPENING DAY 

One hundred and eighty one stu-
dents arrived on the UCSD campus 
for the greatly awaited COSMOS 
2014 program to begin. Families 
and staff were found dispersed 
throughout the Eleanor Roosevelt 
College (ERC) as students moved 
into their suites, their home for the 
next month. The joyful music and 
friendly environment was very wel-
coming.  All people present then 
walked to Peterson Hall for the In-
troduction presentation and Wel-
coming remarks.  Students then 
split into their clusters and took a 
tour around campus led by the Resi-
dential Advisers. They then re-
turned to ERC and said their good-
byes to their families.  The clusters 
had ice-breakers for the students to 
begin meeting each other, for they  

will be working and learning 

closely throughout the program.  

Dinner was well-enjoyed at the 

college dining hall, Cafe Ven-

tanas; afterwards the rules and 

boundaries for the program were 

clearly explained.  There were 

still plenty of activities left to do 

for the day.  More ice-breakers 

were played by everyone togeth-

er and others that involved 

friendly competition between 

clusters. Eventually, every-
body headed to their suites, 
where they finished moving in 
and met with the group of 
people with whom they will 
be living.  Lights were out by 
11:30pm, to ensure enough 
energy for the next day. This 
was only the beginning. ò 
-Belen H., C3 
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CLUSTER 1: COMPUTERS IN EVERYDAY LIFE 

O 
n Day 1 of COSMOS, 
Cluster 1 had not only 
gotten a glimpse of 

what was in store for the next 
four weeks, but created an An-
droid app! During this first 
week, we began to learn Ap-
pInventor. Most of us had 
worked on it before, but it is a 
scripting language with a 

graphical interface which al-
lowed us to put together our 
simple app in a matter of 
hours. AppInventor allows us to 
develop applications for An-
droid based devices, like cell 
phones. Some of our first ap-
plications for the Android 
phone include: I Have a Dream 
(which played Martin Luther 
Kingõs speech and others), 
PaintPot (drawing and painting  
application), and a Mole Mash 
game (similar to Whack-a-
Mole). Next we worked on our 
own unique app with our part-
ner. If we wanted to, we could 

put our apps up for sale in the 
Android Market! We were 
paired up in teams and made a 
group app which we weõll pre-
sent on Thursday afternoon to 
the cluster. In about three 
days, we had created an app 
and could see what other fea-
tures we still had to work on.  
 
On Wednesday, we practiced 
number conversions between 
different bases. Then we 
played òAround the Worldó 
where Prof. Kastner showed us 
a flashcard with a binary num-
ber on it and we had to give 
the hexadecimal equivalent. 
The òwinneró was the one who 
could go around the room 
against each person and return 
to their seat ð therefore going 
around the world. Casey came 
out on top and won ð with 
Elaine at a close second be-
hind! We also had some guests 
come to talk to us about robot-
ics. Will and Daryl were under-
graduate students in Professor 
Kastnerõs Embedded Engineer-
ing Design class who built a 
robot that could solve a Rubi-
cõs Cube in about 20 seconds. 
They challenged us to deter-
mine how many different com-
binations of colors could be 
made on a cube. One group 
(Bill, Casey, Anjali, Michelle 
and Angela) calculated it cor-
rectly and got Rubicõs Cubes of 
their own as a prize! Itõs 
43,252,003,274,489,856,000.) 
 
Thursday we heard a presenta-
tion from the Science and En-
gineering librarian that will 
help us do our research for our 

upcoming work. In the after-
noon, we will finish up our pro-

jects, create a demo of it and 
put together a presentation. 
Weõll present our work to our 
cluster. The presentations will 
be available on our blog.  
 
On Friday, weõll begin working 
on Scribbler Robots during lab. 
We canõt wait to begin to get 
our robots to obey our every 
command! 
 

 
 
 
 
 

CLUSTER HIGHLIGHTS 
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CLUSTER 2: ENGINEERING DESIGN AND CONTROL OF  

KINETIC SCULPTURES 

W 
e have started off quickly in 
Cluster 2! On Monday we 
met Professorõs Delson and 

de Callafon, our leaders for the next 
four weeks.  We started by looking at 
different processes engineers under-
take when designing products.   We 
began our investigation into the most 
mechanical of all devicesé 
clocks!  Using the grandfather clock in 
front of the Jacobõs School, the stu-
dents got a first -hand look at how a 

clock actually works (fun fact: at one 
time the British Navy offered the 
equivalent of the òX-prizeó for devel-
oping an accurate clock, why?).    Stu-
dents ended the day by receiving pa-
rameters for their own clock pro-
ject!   Each of the students will design 
and build a working mechanical clock, 
using a LaserCamm to cut out acrylic 
pieces. This is awesome! 
 

 Things didn't slow down on Tuesday when we sat in 
on the first Discovery Lecture with Dr. Pisano, the Dean at 
the Jacobs School.  He discussed with us the many exciting 
aspects of engineering at UCSD. Whew! In the afternoon, 
we continued designing our clock pendulum using AutoCAD 
software,  using the tools in the design studio to build the 
clock's stand. This included drilling, pressing, and tapping 
various components into place.  
 
 While we mostly worked on our clocks  Wednesday, 
we heard from Dr. de Callafon on the use of computer mod-
el simulations in design.  We learned to use virtual model 
2D, a simply amazing piece of software that allows us to 
simulate gravity, air resistance, and friction.  We will mod-
el our pendulums so that we can compare the actual pen-
dulum to a computer model!  
 
 Finally on Thursday, we started our day with infor-
mation from the library staff.  We learned about the many 
resources available at a research library and how to access 
various sources while researching topics for our final pro-
jects.  
 

 



 с 

CLUSTER 3: LIVING OCEANS AND GLOBAL CLIMATE 

CHANGE 

I  
n the first week of COSMOS, 
Cluster 3 has hit the water 
swimming. Our faculty are 

Dr. Pomeroy, Climate Change 
and Dr. Lai, Oceanography.  
Teacher Fellow, Mr. Tim Towler 
of San Diego High School of Inter-
national Studies, is new to COS-
MOS this year. Below are student 
observations:  
 
òWe kick started our first full 
day at the beautiful campus of 
Scripps Institution of Oceanogra-
phy with Dr. Lai. We got 
firsthand experience with sea 
creatures in their habitats. We 
learned about the marine ecosys-
tem and were able to dissect a 
lizard fish! In the morning, stu-
dents explored the tide pools 
north of Scripps Pier.  There 
were amazing sea creatures to 
discover and observe. By the 
end of the day we got exclusive 
access to the Scripps pier and 
were able to get an amazing 
view of the tide and waves, 
even able to spot stingrays.ó      

- Jennifer C.  
 
òTuesday we had the amazing 
opportunity to have Dean Albert 
Pisano lecture us. We discovered 
how engineering can help im-
prove society inspiring many of 

the COSMOS students to believe 
in their own engineering capa-
bility.  After the lecture, we 
focused on the information pre-
sented and how the information 
was presented. Focusing on the 
delivery of the presentation will 
help us for our future presenta-
tions. We broke off into project 
groups for our final science pro-
ject with three groups remain-
ing on the UCSD campus with 
Dr. Pomeroy, two groups travel-
ing to SIO with Dr. Lai. ó Each 
group was introduced to their 
mentor and began to brain 
storm ideas for the topic of 
their project.  ò 
- Ash L. 

 
 òWednesday, we had our first 
lecture in global climate 
change.  The instructor, Betsy 
Stone, introduced us to albedo, 
the ratio of the amount of radi-
at ion ref lected from one sur-
face to the amount of radiation 
striking the surface.  We used 
equipment such as a tempera-
ture probe and light sensor 
with a LabQuest unit in order 
to determine the percent re-
flectivity of different surfaces 
by using colored paper to mod-
el them. Next, we received a 
quick review on molecular 
chemistry and learned the cri-
teria for gases to be green-

house gases. The lecture contin-
ued on infrared spectroscopy and 
we did a virtual lab on Hookeõs 
law and the spring constant. We 
went to the Pomeroy Lab nearby 
to watch an infrared spectroscopy 
on a balloon made of rubber and 
filled with helium.ó 
- Bryan P. 

 

We are still at the beginning of 

our four weeks with COSMOS and 

have just begun to delve into our 

group projects, which will be 

challenging yet rewarding.  We 

look forward to the experiences 

yet to come and our project 

presentations at the end of our 

investigations.  
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CLUSTER 4: WHEN DISASTER STRIKES: EARTHQUAKE 

ENGINEERING 

C 
luster 4 students had every 
right to be dazed and con-
fused following lectures in 

structural engineering and geo-
physics.  
 

Instead they showed per-

severance and determination as 

they met the challenge of design-

ing, testing, and analyzing struc-

tures. Their hard work and smiles 

can be viewed in pictures and 

videos which will soon be upload-

ed to our Cluster 4 GoogleSite.  

Our Cosmopolitans display 

promptness, daily preparation, 

and inquisitive attitudes. Their 

initial activity was designing and 

building a KõNex structure, and 

then testing it on the ôshake 

tableõ.  After an introduction to 

structural design, ingenuity and 

thought lead to designs, some of 

which withstood simulated seis-

mic energy testing while some 

failed. Several ôback to the draw-

ing boardõ moments served to 

further motivate students. Yes, 

they are beginning to think like 

engineers!  

We attacked truss analy-

sis, finding math and conceptual 

skills tested while receiving soph-

omore college level infor-

mation. They designed and as-

sembled wood and aluminum 

trusses, calculated a predicted 

strength, tested them and 

adapted after unanticipated 

results required analysis and 

redesign. They applied the lec-

ture information received one 

day earlier and beamed with 

satisfaction with improved re-

sults. 

Students are learning 

that not all building materials 

are equal. We will study metal 

ôcouponsõ for tensile strength 

and behavior, crunch numbers 

and formulas using Excel, 

quantify the differences be-

tween aluminum, steel, and 

brass, then graphically display 

the data. We also will take 

time to review some physics 

including vector analysis and 

summation of forces.  

Thursdayõs field trip, was 

a guided geologic tour of San Die-

go by Kevin Robinson, who had 

given a geology lecture to the 

students. We appreciated the to-

pography and panoramas from 

the top of Mt. Soledad, ate lunch 

at La Jolla Cove, and then went 

up to Torrey Pines State Natural 

Preserve where several trails pro-

vide magnificent views. We iden-

tified several rock formations 

representing past coastal environ-

ments. It was all starting to come 

together and make sense! 

On Friday, they will be placed 
into project groups to design, 

build, test, redesign, and collect 
data on an assigned structural 
type. This will be their focus for 
the remaining three weeks. It is 
our pleasure to work with your 
terrific students this summer, it 
is a highlight of our year! Cluster 
4 rocks! 
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CLUSTER 5: FROM LASERS TO LCDS: LIGHT AT WORK 

T 
he first week of COS-
MOS is almost over, but 
the memories are just 

beginning! We have bonded in 
class and lab along with pre-
paring for COSMOlympics. We 
have been busy!  After learn-
ing about safe usage of lasers 
and lab equipment, Dr. Tu 
began our introduction to 
Light, Optics, and Photonics 
covering the many applica-
tions and concepts of light.  
He demonstrated bending of 
light by the use of polariza-
tion and dispersion glasses, 
glow sticks, and lasers.   

 In the lab that after-

noon, we saw the power of 

lasers, as Dr. Peter Ilinykh 

demonstrated how the energy 

in light can be used and di-

rected to burn paper and 

wood. Dr. Ilinykh, along with 

Cluster Assistants Joseph 

Smalley and Joseph Ponsetto 

(commonly called òThe 

Joesó), then combined differ-

ent lasers to show the effects 

of refraction, reflection, and 

dispersion. Taking measure-

ments and using Snellõs Law, 

we were able to accurately 

predict Total Internal Reflec-

tion and Critical Angles in dif-

ferent materials, the con-

cepts used in fiber optics and 

lenses. 

 

Students enjoyed Dean Al Pisano 

lecture about òEngineering for the 

Public Goodó, impressed with his 

passion and enthusiasm for engi-

neering and science careers.  We 

all were inspired to continue work-

ing towards positively impacting 

our society and world.  

Tuesday and Thursday were devot-

ed to preparation for their final 

project. They learned the im-

portance of proper communication 

and the ethical considerations of 

scientific discovery and applica-

tions, ideals that will be imple-

mented in their final projects.  Stu-

dents were introduced to a solar 

cell project, then made their own 

solar cell from Titanium Oxide,  

Berries, graphite, and conductive 

glass plate. After testing, many 

cells were able to reach the max-

imum theoret ical volts. This is 

one of the projects the students 

may choose to expand into a larg-

er final project.  

Wednesday, students were intro-

duced to the theoretical concepts 

of LEDs and semiconductors, then 

gathered data and conducted ex-

periments. Later they worked on 

spectroscopy and the applications 

of this science, making their own 

spectrometers and discussing how 

this project could be expanded 

into another of the four final pro-

jects.  

Throughout this amazing learning 

everyone is doing, we have all 

bonded as a great group and fam-

ily.  What  an amazing week and 

we all look forward to the great 

things that are to come, in Clus-

ter 5!  
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CLUSTER 6: BIODIESEL FROM RENEWABLE SOURCES 

S 
tudents in Cluster 6 are off and running this 

week. Day one: students got a big dose of labor-

atory safety at  UCSD and then moved right  into 

the lab to get to work.  In the lab, students learned 

about FAME ð not fame and fortune, or the movie, but 

rather Fatty Acid Methyl Ester, aka biodiesel. In fact, 

students produced their own biodiesel from canola oil, 

along with its by -product glycerol.  By day two stu-

dents were able to clean their biodiesel by chemically 

washing out impurities, and continued by drying their 

biodiesel to remove water. In the coming weeks, we 

will analyze the biodiesel for its purity and determine 

whether if meets the standards for use in diesel en-

gines.  Project groups have been decided and students 

began working on their small group research projects 

on Thursday.  Discussions about organic chemistry keep 

the students on their toes, but using the labs as a plat-

form really helps the chemistry makes sense!  
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CLUSTER 7: BIOENGINEERING/MECHANICAL 

ENGINEERING: THE AMAZING RED BLOOD CELL 

C 
luster 7 has been busy 

this week learning the 

fundamentals of red 

blood cell (RBC) biology. 

 Three days were devoted 
to hands-on laboratory work to 
learn some of the fundamental 
techniques used by bioengineers 
to analyze RBCs. On Monday stu-
dents learned how to use small 
volume transfer equipment 
(micropipetters) commonly used 
in bioengineering research labs. 
By Wednesday students were 
using micropipetters in a lab 
that analyzed micro volumes of 
bovine blood under different ex-
perimental conditions. Blood 
cells were analyzed by light mi-
croscopy and students learned 
firsthand that blood contains a 
huge proportion of RBCs togeth-

er with a much smaller amount 
of white blood cells 
(leukocytes). Using Image J 
software (from the National 
Institutes of Health) students 
were also able to quantify the 
morphology of RBCs under hy-
pertonic, isotonic or hypotonic 
conditions. All of the first 
week labs were closely linked 
to highly engaging Prezi 
presentations given by Dr. Car-
los Vera on the molecular and 

cell biology of blood cells.  

 In the science communi-
cation segment, students at-
tended the first of a series of 

Discovery lectures given by 
Professor Pisano, Dean of the 
Jacobs School of Engineering. 
He presented a highly engag-
ing overview of engineering 
research at UCSD. Students 
attended two presentations 
given by UCSD staff on gen-
eral lab safety and biosafety, 
the latter including specific 
safety considerations when 
working in the Bioengineering 
building. UCSD is truly a safe-
ty first institution! The UCSD 
library system presented a 
summary of the electronic 
resources available to stu-
dents to facilitate their re-
search projects. Students are 

beginning to analyze the steps 
involved in generating and effec-
tively analyzing scientific data 
with a big emphasis on graphical 
analysis of data. Finally, students 
launched a biography presentation 
series this week in which the lives 
and contributions of prominent 
scientists are researched and sum-
marized in an informal presenta-
tion made to all of Cluster 7. 
Cluster 7 students are off to a 
great start this summer and have 
been very busy building a solid 
foundation for their remaining 

bioengineering studies.  
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CLUSTER 8: TISSUE ENGINEERING AND REGENERATIVE 

MEDICINE 

E 
arly Monday morning we 

began with safety training 

to make certain we were 

properly trained to safely perform 

our research in the lab. We began 

learning how tissue engineering has 

helped patients, either as new 

models are developed to study tis-

sues, or in the clinical setting such 

as controlling or enhancing wound 

healing. Weõre also learning how to 

keep a scientific lab notebook and 

were given an introduction to 

our tissue engineering labs. That 

was just the first day and we 

have not stopped since! In the 

lab we have all learned how to 

properly pipette, use serological 

pipettes, make serial dilutions, 

use a spectrophotometer, use 

sterile technique, make media, 

and use light transmitting micro-

scopes to visualize cells. Tues-

day, we were given an overview 

of how to best utilize the UCSD 

library, which will be critical for 

our ethics and research papers. 

We have had the opportunity to 

refine our Excel skills, hear 

about current topics in tissue 

engineering, and learn more 

about how cells differentiate 

into epithelial, connective, 

nerve or muscle cells and their 

fate as they may be used for 

motion, adhesion, or secretion. 

At this point we definitely have 

a clearer understanding of tissue 

engineering. In our scientific 

communications section the dis-

cussions have been focused on  

how people learn, how to ef-

fectively communicate and we 

had a brief introduction to our 

ethics project. Overall we 

have had an amazing start be-

cause the brilliant, hard -

working, young minds in Clus-

ter 8 are great!  
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CLUSTER 9: MUSIC AND TECHNOLOGY 

W 
eek 1 of Cluster 9 really 

started with a bang! 

Professor Mauricio de 

Oliveria and Professor Shlomo Dub-

nov brought a lot of energy and 

passion for music and technology. 

We began by seeing a demo on lit-

tleBits, which makes an open 

source library of electronic mod-

ules that snap together with tiny 

magnets for prototyping, learning, 

and fun. We were introduced to 

four different modules included in 

the Synth Kit: power supply, oscil-

lator, speaker, and keyboard, then 

got a demo from Dr. Shlomo of the 

IPython Notebook, which imports 

various audio files and shows the 

visual differences in sound waves 

by plotting on a graph. iPython is a 

web-based interactive computa-

tional environment combining code 

execution, text, mathematics, 

plots and rich media into a sin-

gle document. Professor Shlomo 

continued by discussing òWhat is 

Sound?ó Is it noise, silence, an 

art form, enjoyable sounds, a 

form of expression, a form of 

communication, or organized 

sound? Is it a combination of 

multiple things? A bike guitar 

instrument used a strobe light to 

make standing waves on a guitar 

string more apparent to the hu-

man eyes. A strobe light at the 

same frequency of the string 

vibration can make the string 

appear to be stationary, rather 

than moving. Continuing with 

wave visualization, students had 

a chance to see the difference 

between a longitudinal wave 

and a transverse wave. Move-

ment of waves through a metal 

spring was displayed by hitting 

the spring vertically, creating a 

transverse wave to the other 

end, and then the wave was in-

verted and returned.  

Then a part of the spring was 

compressed to send a longitu-

dinal wave through the spring. 

When one end was left un-

fixed, the wave returned with-

out being inverted.  

 

Looking ahead, we are so ex-

cited to be going to the Digital 

Media Arts Gym in North Park 

next Wednesday  July 16th!  


