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 OMG! Who would believe we are already halfway through 
the program. You are going to love all the exciting stories your stu-
dent will be sharing with you if you ask the right questions! Be sure 
to ask and listen regarding what they are learning in class, in lab, and 
on their field trips. Ask them which programs they participated in, 
about their suite time activities, and all the new people they have 
�P�H�W�����$�Q�D�Q�G���D�Q�G���<�D�V�K���Z�L�O�O���W�H�O�O���\�R�X���W�R���´�O�R�V�H���\�R�X�U�V�H�O�I�µ�������9�H�U�R�Q�L�F�D��
�Z�R�X�O�G���W�H�O�O���\�R�X���K�R�Z���V�K�H���´�V�W�H�S�S�H�G���X�S�µ���R�Q�H���Q�L�J�K�W�������$�P�E�H�U���Z�R�X�O�G���W�H�O�O��
you that sand can be beautiful.  Aditya would tell you how when at 
the beach you can leave things better than you found them.  Lizbeth 
�Z�R�X�O�G���W�H�O�O���\�R�X���K�R�Z���V�P�R�R�W�K���W�L�P�H���L�Q���K�H�U���V�X�L�W�H���F�D�Q���E�H�������$�Q�G���W�K�H���´�������µ��
musical group could share tips on how to get a crowd to listen to 

�´�������E�D�Q�G�V�µ���D�W���R�Q�H���W�L�P�H�������,���D�P���K�D�S�S�\���W�R���V�K�D�U�H���W�K�D�W���E�H�\�R�Q�G���V�D�I�H�W�\�����D�F�D�G�H�P�L�F���H�[�F�H�O�O�H�Q�F�H�����D�Q�G���K�D�Y�L�Q�J���I�X�Q�����R�X�U��
other goal is to prepare students for life outside of the classroom typical of a college environment.  Some 
years we have had difficulty getting student to put down the electronics and really socialize during the free 
time or the 90 minutes of required programming time.  I am thrilled to share that you have done a superb 
job in teaching your student that it is not only important that they be knowledgeable about what happens 
in class, but that they also be skilled in socializing with other hu-
mans face to face outside of the classroom.  This is a skill that can 
only be practiced by actually interacting with others and most of 
�W�K�L�V���\�H�D�U�·�V���J�U�R�X�S���D�U�H���D�F�H�V���� 
 In other news, some students are getting a bit of a sore 
throat so please help us in reminding your students to spend less 
of their meal times eating pizza and frozen treats and more of the 
time eating fruit and the salad bar. The biggest challenges current-
ly are keeping everyone from excessive flirting, teaching everyone 
to use the 4-8 quiet free time productively, and getting them to 
actually go to sleep when they go to bed.  However due to the 
continued overall positive behavior their boundaries around cam-
pus had been extended.  Therefore they have been using some of 
their free time to go to the Geisel library which houses 3.2 million books, to window shop at the UCSD 
Bookstore which has everything from scotch tape to Dr. Seuss hats, or to visit our many recreational and 
art facilities within the shuttle loop of the UC San Diego main campus.  
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 We ended last in the lab 
working on our Scribbler Dance pro-
jects.  We quickly became engrossed 
in making our designs perfect but 

http://ucsdcosmoscluster1-2013.blogspot.com/
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dents then went to the design studio to 
do a lab measure these motions with 
marble and track from their upcoming 
sculptures and compare their measure-
ments to the theoretical values predict-
ed by the derived motion equations. 
Following the lab and a short wrap-up 
discussion led by Dr. de Callafon, stu-
dents had time to work on finishing 
their pendulum clocks and work on the 
clock analysis web pages. 
 Tuesday morning started with 
a great Discovery Lecture about plant 
adaptation to changing ecosystems by 
Dr. Elsa Cleland. After the lecture, we 
walked up to the lab and student 
groups gave their oral presentations on 
the water balloon drop exercise. 
Teams 
reflected 
on the 
success 
and failure 
of their 
ideas, the 
process of 
developing ideas, and analyzed their 
teamwork. The oral presentations 
were well done and students and facul-
ty were able to give each team feed-
back that will help them to better pre-
pare when they present their final pro-
jects in two and a half weeks. 
 Tuesday afternoon students 
continued their study of physics of ball 
dropping by considering two dimen-
sional trajectories. This information will 
help them program their sculptures 
later. To reinforce the ideas, they com-
pleted a lab in the design studio. Later, 
students finished up their clocks and 
worked on the timing analysis. 
 Wednesday morning, students 
were tasked to bring four sketched 
ideas each for their mini sculpture. The 
mini sculpture project is designed to 
get students focused on the critical 
aspect of design and control of the 

CLUSTER 2: ENGINEERING DESIGN AND CONTROL OF KINETIC SCULPTURES  
sculpture with a relatively simple struc-
ture. Dr. Delson discussed creativity 
and how to promote it among a team 
and his lecture included some interest-
ing challenges 
that got stu-
dents thinking 
laterally and 
"outside the 
box". Teams 
then used Pugh 
charts to ob-
jectively rank their ideas on a number of 
important criteria and choose one to 
use in their mini sculpture.  Once the 
idea was chosen, students were able to 
dig into the massive collection of sculp-
ture parts and began building.  



���ò 

CLUSTER 3: LIVING OCEANS AND GLOBAL CLIMATE CHANGE 
   Week 2 of COSMOS has been full of 
all types of excitement for Cluster 3!  
Besides our discussions of proper ex-
perimental design with complex envi-
ronmental systems, we have also been 
engaging in deep discussions of ethical 
issues in science and continuing to ex-
plore various regions of our environ-
�P�H�Q�W�����:�H�·�Y�H���D�O�O���E�H�H�Q���K�D�Y�L�Q�J���D���J�U�H�D�W��
�W�L�P�H���V�R���I�D�U�����D�Q�G���,�·�P���O�R�R�N�L�Q�J���I�R�U�Z�D�U�G���W�R��
more to come! 

    �´�2�Q���:�H�G�Q�H�V�G�D�\�����R�X�U���I�L�U�V�W���G�D�\���R�I��
group projects, our cluster split into 
two groups, one going to Scripps Insti-
tute of Oceanography (SIO), while the 
other went to Dr. Pomeroy's lab. Stu-
dents at SIO got to experiment with 
shrimp and barnacles, while students at 
the lab were exposed to the different 





���ô 

 

CLUSTER 5: FROM LASERS TO LCDS: LIGHT AT WORK 
 After placing third overall 
in the COSMOS Olympics, and 
spending the weekend relaxing at 
the world-famous San Diego 
Zoo and La Jolla Shores, cluster 
5 was rested and ready to delve 
into optics and polarization in 
week two.   
 The invention and study 
of lenses has allowed our society 
to observe phenomena that 
would have otherwise gone un-
seen. From learning how both 
camera and glass lenses are made 
to the function of tunneling elec-
tron microscopes, students de-
veloped an understanding of the 
technology and theory behind 
the tools through both lecture 
and lab. By manipulating the focal 
length and object distance of im-
ages in lab, students were able to 
gather data then share their con-
clusions with the class while sur-
viving the good-natured grilling 
of Principal Investigator Dr. Pe-

understanding of the concepts.  
Going forward students will focus 
in on one of the workshop topics 
(PDMS lenses, holography, organic 
solar cells or spectrography) we 
have covered thus far and develop 
a two week in-depth study of a 
concept.   
 In addition to the rigorous 
lab and lecture curriculum, stu-
dents have been working hard as 
they develop five-page essays out-
lining current ethical issues in the 
field of photonics.  After inde-
pendent study of the issue and a 
whole- that 
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CLUSTER 7: BIOENGINEERING/MECHANICAL  
ENGINEERING: THE AMAZING RED BLOOD CELL  

 The focus of Cluster 7 dur-
ing COSMOS 2015 week two were 
molecular and cell biology studies of 
red blood cells 
(RBCs). Purified 
�5�%�&���´�J�K�R�V�W���P�H�P��
�E�U�D�Q�H�V�µ���Z�H�U�H���D�Q�D��
lyzed in week two 
by the combined 
techniques of SDS-
PAGE (to separate 
the mixture of pro-
teins contained in membranes) and 
western blotting (for protein identifi-
cation). Students discovered the im-
mense power of western blotting in 
the identification and quantification 
of the protein actin. In western blot-
ting, RBC membrane proteins were 
separated by electrophoresis and 
then transferred to a paper matrix 
that was first mixed with an antibody 
that only binds 
to the protein 
actin and then 
visualized using 
and second 
antibody and 
chemilumines-
cence. High 
quality west-
ern blot re-
sults were 
obtained by all 
lab groups in Cluster 7! By the end of 
the week students used the polymer-
ase chain reaction (PCR) technique 
to convert small amounts of DNA 
into very large quantities.. The PCR-
produced DNA was then analyzed 

using agarose gel electrophoresis to 
confirm  the huge capacity of PCR to 
amplify targeted DNA. Finally students 

learned about a powerful 
method of gene silencing 
�N�Q�R�Z�Q���D�V���D���´�J�H�Q�H���N�Q�R�F�N��
�R�X�W�µ�����.�2�������D���F�R�P�P�R�Q�O�\���X�V�H�G��
technique in bioengineering 
and biotechnology research 
labs. Students were able to 
analyze the pres-
ence or absence 

of a gene for the RBC 
membrane protein, E-
Tmod from a KO mouse 
�F�U�H�D�W�H�G���L�Q���'�U�����9�H�U�D�·�V���U�H��
search laboratory.  Using 
PCR, students could geno-
type the KO mouse and 
determine whether the 
mouse was completely 
lacking the E-Tmod gene 

compared to positive 
control levels found in 
normal mice.  
Students also measured 
oxygen transport by 
red blood cells using 
the technique of pulse 
oximetry, a fingertip 
method for monitoring 
a patient's oxygen satu-
ration level. Students 
also explored Electro-

cardiography (ECG or EKG) which is 
the recording of the electrical activity 
of the heart. An ECG is used to meas-
�X�U�H���W�K�H���K�H�D�U�W�·�V���H�O�H�F�W�U�L�F�D�O���F�R�Q�G�X�F�W�L�R�Q��
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CLUSTER 8: TISSUE ENGINEERING AND REGENERATIVE MEDICINE 
The end of the first week was GR8! We wrapped up the week with a tour of 

Sanford Consortium. Dr. Gaetani gave us an overview of the facility and then we were 
�D�E�O�H���W�R���W�R�X�U���P�D�Q�\���O�D�E�V���D�Q�G���L�Q�I�R�U�P�D�W�L�Y�H���P�L�Q�L���O�H�F�W�X�U�H�V���I�U�R�P���O�H�D�G�L�Q�J���I�D�F�X�O�W�\�����´�7�K�H���P�L�V�V�L�R�Q���R�I��
the Sanford Consortium for Regenerative Medicine is to advance stem cell research 
through collaborative, multi-disciplinary interactions. Sanford Consortium researchers 
are applying the powers of stem cells to promote diagnoses, treatments, and cures for 
�G�H�J�H�Q�H�U�D�W�L�Y�H���G�L�V�H�D�V�H�V���D�Q�G���L�Q�M�X�U�L�H�V���µ�����K�W�W�S�������Z�Z�Z���V�D�Q�I�R�U�G�F�R�Q�V�R�U�W�L�X�P���R�U�J�������$�I�W�H�U���W�K�H���W�R�X�U��
we walked to the Glider Port and enjoyed our ocean view as we ate lunch. And then to 
wrap up the week, we had COSMOS Olympics. Our skit, cheer, skills in relay races and 
of course brain power (from all our homework) was outstanding. Even though 
we did not win we did GR8.  

We began our second week in the lab where we learned how to use a 
microscope to view stained and unstained cells, how to use a hemocytometer 
to count cells, and how to thaw cells. As the week progressed we learned how 
to passage cells, to create collagen gels, and continued on our decellularization 
and were able to examine histology slides to check on our progress. Chris and 
�(�Y�D�Q�����R�X�U���7�$�·�V���K�D�Y�H���W�D�N�H�Q���W�K�H���O�H�D�G���D�Q�G���L�Q�V�W�U�X�F�W���X�V���W�K�U�R�X�J�K���S�U�H���D�Q�G���S�R�V�W���O�D�E��
instructions. They are excellent at making sure everything is explained so we 
understand and they take the time to ensure the labs run smoothly. As a result 
our decellularization process worked exceptionally well and we have success-
fully been growing cells in culture.  

Our lectures and discussions by our distin-
guished faculty, Dr. Sah and Dr. Gaetani have expanded 
our knowledge about stem cells, biomaterials, biome-
chanics and commercialization in tissue engineering. As 
we increase our comprehension about tissue engineering 
we have many more questions and Dr. Sah and Dr. 
Gaetani are always eager to help us. This week was excit-
ing as we spent time summarizing our lectures and dis-
cussing different project ideas so that next week we can 
begin our much anticipated projects.  

We went on our second field trip to the J. Craig 
Venter Institute with Cluster 7. During our visit we were 
able to learn about their LEED Platinum award winning 
building and heard about the different projects that are 
under investigation such as the ability to induce diatoms 
to produce oil and the genome characterization of the 
microorganisms from all of the major bodies of water 
worldwide. Our entire group then went on a tour of the 
facility, seeing the research labs and the LEED certified 
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Should we let AI compose for us?  
�7�K�D�W�·�V���W�K�H���T�X�H�V�W�L�R�Q���R�I���W�K�H���Z�H�H�N�� 
 Thursday, Day 4 was a very 
nice and mellow day. We started with 
a belly full of fresh breakfast, and a 
decent amount of sleep, although no 
amount of sleep can fully satisfy any 
teenager.  First, we headed to Center 
Hall to listen to a highly informative 
lecture on the library at UCSD. We 
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Happy Birthday Alice & Michelle! 

SAND SAND   
ARTART   




