
NSF-CCLI 
In June Chuck Niederriter and col-
leagues Jeff Jeremiason, Colleen 
Jacks, and Jim Dontje, began work 
on a project to develop new labora-
tory experiences for introductory 
and advanced students in the sci-
ences.  The three-year grant, 
“Integrating Sustainability Across 
and Within the Science Curriculum,” 
was funded by the National Science 
Foundation – Course Curriculum 
and Laboratory Improvement pro-
gram, and totals $154,000. It is fund-
ing stipends for faculty and students 
to develop classroom and laboratory 
experiences as well as some major 
pieces of equipment, including two 
"bomb" calorimeters for determin-
ing energy content in materials and a 
small wind turbine. A substantial 
portion of the budget is dedicated to 
materials and supplies, like solar wa-
ter heating equipment, PV panels, 
batteries, inverters, pumps, etc. 

The primary goal of the proposed 
project is to improve science educa-
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With four current grants in hand and another awaiting a final decision, it has been a 
banner year for the receipt of outside grant money to support and improve both the 
research and the teaching aspects of the Gustavus physics program.  

tion at Gustavus and other colleges 
across the country by taking advan-
tage of increased student interest in 
energy, sustainability, and the envi-
ronment. Chuck writes, “We plan to 
accomplish this goal by developing 
interdisciplinary experiences relating 
to sustainability for students from 
three different groups: introductory 
non-science majors; science majors 
at the introductory and intermediate 
levels; and junior and senior science 
majors interested in energy and the 
environment. We heard from several 
reviewers that a strong point in favor 
of funding this proposal was Gusta-
vus' commitment to environmental 
sustainability, as illustrated in its 
physical plant practices, strong Envi-
ronmental Studies program, and ac-
tive ‘Greens’ student organization, as 
well as the recently initiated Johnson 
Center.” 

NSF-RUI 
Tom Huber is in the second year of 
a three-year $220,000 NSF-RUI 
grant received in April 2009; this is 
an extension of a $156,000 grant he 

received in 2005.  The goal of this 
project is to research the use of ul-
trasound excitation of macro and 
micro systems.  In this excitation 
method, a pair of ultrasound fre-
quencies interfere to produce a “beat 
frequency” that is used to excite the 
object.  The real advantage of this 
technique is that it allows objects to 
be shaken without any physical con-
tact. Other advantages are that it can 
be used for selective excitation of 
different vibrational modes.  These 
capabilities are important for appli-
cations where the object is very small 
or light, such as microcantilevers 
that are used in mass sensing or 
atomic force microscopy.  To detect 
vibration, they have used a laser 
Doppler vibrometer.  This NSF-RUI 
grant includes funds for two stu-
dents to work on the project each 
summer.  This research program has 
benefitted greatly from the hard 
work of many very dedicated and 
talented Gustavus students who 
have worked on the project.  

(Continued on page 9) 
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Student Majors Garner Awards 

Seven Seniors Inducted into Sigma Pi Sigma 
On the evening of April 8, at a ban-
quet attended by physics faculty and 
students, seven senior physics ma-
jors were inducted into the Gustavus 
chapter of Sigma Pi Sigma, the na-
tional physics honor society.  

is a member of the American 
Institute of Physics and “exists to 
honor outstanding scholarship in 
physics; to encourage interest in 
physics among students at all levels; 
to promote an attitude of service of 
its members towards their fellow 
students, colleagues, and the public; 
to provide a fellowship of persons 
who have excelled in physics.” 

This year’s inductees, all from the 
graduating class of 2010, were Brad 
Abell, Rachel Anderson, Cole 
Carlson, Joel Howard, Christo-
pher (C.J.) Hunt, Christina Lewis 
and Nick Lind. In a technological 
first for the annual event, Rachel was 
inducted live via Skype® from Bar-
row, Alaska, where she was complet-
ing student teaching for her physics 
teaching major. 

Gustavus physics alumnus Dr. Mi-
chael Bland ('02) delivered the an-
nual Sigma Pi Sigma lecture entitled 
"The Geophysical Evolution of Icy 
Satellites". After graduating from 
Gustavus, Mike attended graduate 

Inductees Christina Lewis (‘10) and 
C.J. Hunt (‘10) at the buffet 

school at the University of Arizona, 
where he received his Ph.D. in 
Planetary Science in 2008. For the 
past two years he has been a Post-
doctoral Research Associate in the 
Department of Earth and Planetary 
Sciences at Washington University in 
St. Louis. 

Dr. Mike Bland (‘02) gives the 
annual ΣΠΣ lecture 

Rachel Anderson (‘10) appears live  
from  Alaska 

Three Physics Majors Honored with Phi Beta Kappa Membership 
On Saturday, May 1, 2010, three 
Gustavus physics majors were in-
ducted into the Eta of Minne-
sota Chapter of Phi Beta 
Kappa, the nation's oldest aca-
demic honor society. Bradley 
Abell ('10), Christina Lewis 
('10) and Daniel Mellema 
('11) were among the 17 Gus-
tavus juniors and 43 seniors to 
receive this honor. They are 
shown in the photo at right 
along with physics professor 
Steve Mellema ('72). 

Founded in 1776, Phi Beta Kappa 
celebrates and advocates excellence 

in the liberal arts and sciences. Its 
campus chapters invite for induction 

the most outstanding arts and 
sciences students at America’s 
leading colleges and universities. 
The Society sponsors activities 
to advance these studies — the 
humanities, the social sciences, 
and the natural sciences — in 
higher education and in society 
at large. The Eta of Minnesota 
Chapter of the society was 
founded at Gustavus in 1982. 

Dan, his Dad, Brad and Christina 
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2010-2011 Departmental Awards 
Brian Grundmeyer (‘13) received 
the Harold Q Fuller Memorial 
Award in Physics, which is given to 
the first-year student who has the 
highest overall record in physics 
courses. This award was established 
in 1997 by Professor Emeritus Rich-
ard M. Fuller (who taught at Gusta-
vus from 1968-1999) and his wife, 
Judith.  The award honors Richard's 
late father "HQ" (a researcher in the 
Manhattan Project and physics pro-
fessor and dean at the University of 
Missouri, Rolla) for his lifetime com-
mitment to the teaching of young 
people.  

Brandon Furey (‘12) received a 
Most Improved Award, as the  phys-
ics major within his class who 
showed the most improvement dur-
ing the 2009-2010 academic year. 

Justin Helps (‘11) and Erik Hue-
miller (‘11) will serve as the Physics 
Departmental Assistants for Fall Se-
mester 2010. These positions have a 
nominal expectation of four hours 
per week in research, course devel-
opment or other activities that will 
assist in the work of the department. 

arship in Physics. This endowed 
scholarship was established to honor 
the work of the physics department 
faculty who provided Gerald Swan-
son with a background that prepared 
him for graduate study in physics 
and for a career with Bendix Corpo-
ration. The scholarship is intended 
to encourage physics students of 
promise who are enrolled full-time at 
the College. 

Sam DeFranco ('11) was awarded 
the John Chindvall Scholarship in 
Physics. This endowed scholarship 
was established in memory of 1970 
Gustavus graduate John Chindvall 
by his parents and friends. It is 
awarded annually to a student major-
ing in physics. 

Dan Mellema (‘11) was selected as 
the winner of the Julian A. Crawford 
Memorial Prize in Physics. The prize 
is named in memory of the former 
chair (1967-69) of the Gustavus 
physics department and awarded to 
the student with “the greatest poten-
tial for contributing to physics and 
society.” 

As we do every year, the department 
is recognizing a number of returning 
majors with awards for the 2010-
2011 academic year. 

Bryce Bjork (‘11) has been selected 
as the winner of the Milward T. 
Rodine Memorial Physics Award. 
This prize is named for the longtime 
Gustavus professor of physics who 
taught here from 1933-1969, and is 
awarded annually on the basis of in-
terests and scholarly achievements, 
to a physics major who has com-
pleted the junior year. 

In consultation with the Physics De-
partment, the Department of Mathe-
matics/Computer Science has cho-
sen Quentin Ebner (‘11) as the win-
ner of the 2007-2008 John Borne-
man Prize Par Excellence in Mathe-
matics. This award is named in 
memory of John Borneman, a 1955 
Gustavus graduate, by his family. It 
is presented annually to an out-
standing student in the fields of 
mathematics and physics. 

Dan McDougall (‘11) has received 
the Gerald and Julia Swanson Schol-

Student Receives National Honorable Mention Award 
Senior physics major Dan Mellema 
(‘11) has been named a Rossing 
Physics Scholar Honorable Mention 
for 2010-11. Dan will receive a 
$5,000 scholarship from the Thomas 
D. Rossing Fund for Physics Educa-
tion. The fund is named for Dr. 
Thomas Rossing, an accomplished 
physics scholar who chose to sup-
port the study of physics at colleges 
and universities affiliated with the 
Evangelical Lutheran Church in 
America (ELCA) by providing schol-
arships and other financial aid to ex-

chanical or biomedical engineering 
programs at a larger institution.  

emplary physics students. 

Dan was inducted into Phi Beta 
Kappa and the Classics honors soci-
ety Eta Sigma Phi this past academic 
year. He is a member of the Gusta-
vus Choir and the Sigma Alpha Ep-
silon fraternity. He served as a Colle-
giate Fellow for two years, worked 
with the PLEDGE: substance-free 
lifestyle program for two years, and 
currently holds an executive board 
position for the Order of Omega 
Greek honor society. His post-
Gustavus plans include pursuing me-

Dan Mellema (‘11) 
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Physics Graduating Class of 2010 

Front Row: Lauren Collett, Rachel Anderson, Joel Howard, Mark Koten, Nick Lind, Kyle Hulbert, C.J. Hunt and Brad 
Abell. Back Row: Dennis Henry, Jim Miller, Chuck Niederriter, Steve Mellema, Paul Saulnier, Jessie Petricka, Cole Carl-
son, Tom Huber and Christina Lewis. Not pictured: Chris Adams 

On May 30, beneath the crane that 
marks the construction of Gustavus’ 
new academic building, eleven phys-
ics majors crossed the stage at Com-
mencement 2010 and then came to 
receive their degrees from the phys-
ics faculty. As they head off in vari-
ous directions, some of them left 
advice for future physics graduates. 

Brad Abell says, “It is hard to be-
lieve that my four years on the hill 
have come to an end. For those 
Gusties still enrolled—enjoy every 
moment that you have at that magi-
cal place. In August, I will begin 
graduate school at Purdue University 
and start a new phase in my life. As I 
move forward with my career and 
my life I want to say thank you to all 
who were involved in my time at 
Gustavus. It truly was a life changing 
experience up on that hill.” 

Rachel (Anderson) Kamrath 
writes, “I had a wonderful time at 

Gustavus.  During most physics 
classes, I second-guessed my reason-
ing for choosing this major. But I 
think that the hard work has helped 
me see just how much I am capable 
of...and made all other classes seem 
like a walk in the park.  I learned 
how to really read a book, how to 
push myself, how to ask professors 
for help (scary at first), and how to 
study for a test.  The bond among 
lab and classmates (after late nights 
in the office or grueling 3 hour adv. 
lab sessions) is really a cool thing. I 
sort of wish I could go back and take 
all the classes again just for fun so I 
could experience the professors and 
the fascinating material...without the 
stress of being tested on it for a 
grade.  Enjoy it while you can!  

“I just accepted a position at New 
Century Charter School (7-12) as a 
special education paraprofessional. I 
will be able to work with students 

and be involved with a school, and 
much of the time with the students 
in specifically science classes. I am 
still hunting for the ‘perfect science 
teaching job’ but am really excited to 
be working with students in a field 
that I love.” 

Cole Carlson says, “My time at 
Gustavus taught me a lot of impor-
tant attributes: perseverance, open-
mindedness, extensive problem solv-
ing skills, and others. Some of the 
strongest bonds I made at college 
were those with physics majors and 
professors - many of whom I hope 
to remain in contact with for a long 
time. By the time people read this, I 
will have moved out to Boulder, CO, 
with my new wife, Mary, to attend 
CU's Mechanical Engineering gradu-
ate program. I'm planning on gradu-
ating in two years with an emphasis 
on energy systems; and following 

(Continued on page 5) 
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that I hope to quickly find a job as 
an R&D Engineer for NREL 
(National Renewable Energy Labo-
ratories) or some type of renewable 
energy company!  

“Words of wisdom: Don't be shy. 
The friendships you develop at col-
lege are one of the most rewarding 
things you do. Don't give up. I know 
physics at GAC is difficult - it wasn't 
at all easy for me, but all of your 
hard work will be worth it in the end 
because you will be able to get the 
job you've been dreaming of for 
years. Trust me - I'm almost there!” 

Joel Howard says, “Currently, I am 
a Software Engineering Intern at 
PaR Systems and will most likely be-
come a regular employee within the 
next months. I've been doing mostly 
Process-Engineering/Top-Level 
programming for a fast paced, very 
fun project. I'm also planning to go 
back for my Masters in Software En-

(Continued from page 4) Madison and I hope to work with a 
group of students and faculty who 
use functional MRI to study the 
brain. To other Gustavus physics 
students - take advantage of your 
education and your time at school! 
There are incredible things to learn 
in different departments so try out 
different classes and disciplines even 
as you work on your major.” 

Mark Koten writes, “I am a gradu-
ate student in the Materials Science 
Engineering Department here at 
University of Nebraska Lincoln. My 
first job as a research assistant will 
be centered around studying the 
magnetic properties of different clus-
ters and will include learning elec-
tron tomography techniques.  To the 
upcoming seniors, I hope you enjoy 
your final year!  To those with more 
time left, I hope you find quality in 
your friendships and help uphold the 
wonderful atmosphere that we all 
come to know and love which makes 
Gustavus so special.” 

gineering at the University of Minne-
sota starting in Fall 2011 (the 2 year 
MSSE program, which mostly caters 
to working professionals).” 

Kyle Hulbert writes, “I am cur-
rently working full time for 3M in St 
Paul at the Weathering Resource 
Center and enjoying the job. I plan 
to pursue a masters degree in envi-
ronmental engineering starting next 
fall, but I have not decided where I 
would like to go to school yet. The 
only advice I would give to future 
physics majors is to make sure to  
get internship experience of any vari-
ety while an undergrad. It seems to 
have made all the difference in the 
job search for everyone I know that 
graduated this year.” 

Christina Lewis says, “I am looking 
forward to a lot of new experiences 
in the next couple of years. In the 
fall of 2011, I am excited to start a 
graduate program in Medical Physics 
at the University of Wisconsin at 

Double Happiness 
In what has to be a physics depart-
ment first, two of our graduating 
majors from the class of 2010 were 
married to Gustavus classmates, 
within a month of their graduation, 
on the same day, June 26., 2010 

Rachel Anderson and Jonathan 
Kamrath were married at Faith Lu-
theran Church in Hutchinson. Jon is 
working as a sculptor at a bronze-
casting studio in Litchfield, and Ra-
chel has a job at a nearby charter 
school  

Cole Carlson and Mary Cunning-
ham were married in Christ Chapel 
on the Gustavus campus. They have 
moved to Boulder, CO, where Cole 
is beginning graduate school in Me-
chanical Engineering. Mary and Cole 

Jon and Rachel 
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Eleven Gustavus physics majors 
were involved this summer in intern-
ship experiences that geographically, 
spanned the country from California 
to Louisiana to Massachusetts, and 
topically ran the gamut from acous-
tics and biomedical engineering to 
gravity waves and neutrinos. 

Nathaniel Beaver (‘12) and Justin 
Helps (‘11) spent the summer work-
ing at Gustavus with Professor Tom 
Huber under the auspices of his 
NSF-RUI (Research at Undergradu-
ate Institutions) grant.  

Nathaniel writes, “I've been doing 
research this summer with Dr. 
Huber, so far mainly reading and 
writing code to generate signals for 
the ultrasound transducers. I've done 
some programming for fun and 
taken a J-term on it, but I've never 
done anything of this magnitude be-
fore, so I'm learning lots! When not 
in front of a computer, I'll probably 
be reading a good book or going for 
a run. Gustavus is a lot quieter dur-
ing the summer, so I'm enjoying the 
respite until next semester.” 

Justin says, “We just moved into a 
new acoustics lab and got a new vi-
brometer. I have been working with 
programming our equipment and 
taking some data on the vibrations 
of cantilevers, organ reeds, and gui-
tars.” More information about their 
new lab and equipment, along with a 
photo of them in action, can be 
found in the article on page 10 of 
this newsletter. 

Bryce Bjork (‘11)  writes, “I spent 
10 great weeks at CalTech in Pasa-
dena, CA, working with the LIGO 
(Laser Interferometer Gravitational-
Wave Observatory) project, re-
searching a potential noise source 

Internships Run from Coast to Coast 

ment, which has been funded by 
contributions from a number of 
Gustavus physics alumni. He says, “I 
spent the summer researching at 
GAC with Dr. Rajan Murgan. I have 
been researching a numerical ap-
proach to Heisenberg's anisotropic 
spin closed spin chain. Using Mathe-
matica®, I was able to create energy 
spectra for models with up to 8 sites. 
After applying the numerical 
method, I plan on submitting a pa-
per to the American Journal of Physics 
at the end of August.” 

Jared Ferguson (‘12) was part of 
Louisiana State University’s NSF-
REU (Research Experience for Un-
dergraduates) program. He writes, 
“My summer research was measur-
ing the charge current neutrino cross 
section on iron for neutrinos with 
energies around 1GeV. Cross sec-
tions are vital for knowing how neu-
trinos interact within a material and 
very few studies have been done on 
iron’s cross section. My research was 
a part of a larger research project the 
T2K long baseline neutrino oscilla-
tion experiment located in Japan. 
The near detector for this experi-
ment which measures the initial 
composition of the neutrino beam is 
enclosed in a large iron magnet yoke, 
in which is situated one of sub-
detectors, the side muon range de-

(Continued on page 7) 

that could be a limiting factor for 
future versions of LIGO.  This noise 
source is related to the thermal prop-
erties of the coatings on the mirrors 
used in LIGO and essentially results 
from the heating effect of the (200 
W) laser upon the coating.  My pro-
ject was to construct an experiment 
to determine the coefficient of ther-
mal expansion and thermal conduc-
tivity of the thin-films, so that this 
noise source could be more accu-
rately characterized.  The research 
was novel and stimulating, and in a 
location that was as exciting as it is 

interesting.  On the weekends, I 
have been able to sample a variety of 
the activities available in the area, 
ranging from backpacking in Yosem-
ite to skydiving in Santa Bar-
bara.  The most disappointing part 
of the experience: that it had to 
end.” 

Quentin Ebner (‘11)  worked on 
campus this summer under the aus-
pices of a research grant funded by 
the Richard Fuller Scholar Endow-

Bryce Bjork (’11) at CalTech 

Quentin Ebner (’11) at his computer 

2010 Student Summer Experiences 
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tector (SMRD).  Using data from the 
SMRD, I sought to distinguish 
charge current (CC) interactions 
from neutral current (NC) ones. I 
was able to establish a slight distinc-
tion between the two, based on a 
number of parameters, from which I 
was able to calculate a very rough 
cross section for iron.  To measure a 
more precise cross section more 
definite distinctions need discovered 
and data from the other sub detec-
tors need to be utilized.” 

Will Grant (‘11) writes, “My official 
position this summer has been a 
Loudspeaker Engineering Intern at 
Electro-Voice, a subdivision of 
Bosch Security Systems in Burns-
ville, MN. My time has been split 
between working on ‘intern projects’ 
and learning how all of the existing 
testing is done on the loudspeakers. 
The existing testing procedures are 
generally: frequency response at 
varying angles with respect to the 
loudspeaker face; thermal limit test-
ing; and Theile-Small parameter 
measuring. ‘Listening tests’ are an-
other traditional testing procedure 
and while there isn't any data acquisi-
tion in a laboratory sense, it is in-
credible what the seasoned guys can 
tell about a speaker just by listening 
to it for a couple minutes. 

“‘Intern projects’ are where I am 
really putting my physics tools to 
use. I have been programming a 
couple different customized testing 
suites in LabView. The first one I 
wrote was a Theile-Small parameter 
measuring program which calculates 
many physical parameters of a given 
driver just by looking at an imped-
ance versus frequency curve ob-
tained by collecting voltage and cur-
rent data and dividing their respec-
tive FFT’s. The second was a pro-

(Continued from page 6) “Even though it was all new to me, I 
enjoyed seeing a new aspect of sci-
ence and witnessing the medical re-
search process. When I get more 
physics research experience, I'm cu-
rious to see how the two compare.” 

Amanda Hochstatter (‘11) spent 
the summer at Gustavus working 
with Dr. Chuck Niederriter under 
the auspices of an NSF CCLI grant. 
She writes, “This summer I had the 
pleasure of working with Chuck to 
integrate renewable energy into dif-
ferent science labs. The idea is to 
combine students’ interest in renew-
able energy and present it in an ap-
plicable scientific way. My job was to 
explore different options for labs 
using a wide variety of items such as 
solar panels, solar thermal panels, 
fuel cells, different fuels for combus-
tion, generators, and an energy bike. 
One of the more creative labs we 
have developed models global warm-

ing with carbon dioxide as a green-
house gas which surprisingly models 
the effect extremely well. We hope 
these new lab developments will 
provide a better understanding of 
science for non science majors and 
inspire science majors to explore 
renewables as future projects.” 

(Continued on page 8) 

gram which found the resonant fre-
quency of a paper reed in order to 
calculate parameters needed to de-
sign paper cones which have optimal 
properties for use in loudspeakers. 
The third program controls and cap-
tures data from an apparatus which 
was designed to measure force ver-
sus displacement of different sus-
pension components of a loud-
speaker. This last program will allow 
research into suspension design 
which has not yet been attempted by 
anyone in the loudspeaker industry.” 

Nara Higano (‘12) says, “I worked 
at Mayo Clinic this summer. I'm 
working as a summer undergraduate 
employee (separate from the SURF 
program) in a cardiovascular re-
search lab. The project that I'm 
working for is looking into the active 
mechanisms of calcified aortic 
valves.  

“Replacement of the aortic valve in 
patients with calcific aortic valve 
stenosis is the most common valvu-
lar surgical procedure performed in 
the United States. It was previously 
believed that such calcium build-ups 
were the result of passive accumula-
tion over time, but researchers are 
now coming to believe that it is 
more of a complex, active process. 
We want to find out what these ac-
tive mechanisms are so that we can 
eventually try to stop or reverse 
them.  

“For my role in the project, I per-
form tissue stainings with both im-
munohistochemistry and im-
munofluorescence. The former 
binds a chromophore (just color) to 
the tissue, and the latter binds a 
fluorophore (fluorescent color) to 
the tissue. With this, we look for 
specific antigens that contribute to 
the active development and produc-
tion of the valve calcification.  

Amanda Hochstatter (‘11) builds a 
new lab experiment 
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Erik Huemiller (‘11) was part of an 
NSF-REU at Boston College. He 
says, “I participated in building a 
Low Temp Ultra High Vacuum 
Scanning Tunneling Micro-
scope.  We have assembled an entire 
system using parts from a variety of 
sources including an old STM. After 
testing the system's vacuum seal, we 
will cool the STM down to 77K.  We 

are planning on looking at graphite 
before the summer is over which will 
be used as a calibration to check if 
the system is working properly.  

“My other project has been learning 
how to electrochemically etch STM 
tips, and then build a tip etching sta-
tion where the lab can continue to 
make STM tips. The lab can make 10 
tips per day, which would cost $700 
if bought commercially.  To check 
the system I also used a Scanning 
Electron Microscope to observe and 
check the tip diameter.  We can con-
sistently make tips that are 1 micron 
in diameter and our best tips have 
diameters of about 100nm. 

“Another part of the summer has 
been the experiences outside of 
lab.  In the REU budget there is 
money planned in for ‘Cultural Ex-
periences’ that have ranged from 
canoeing on the Charles River in 
Boston near MIT and Harvard, to 

(Continued from page 7) 
Greenleaf in his ultrasound group. 
Dr. Greenleaf’s group has developed 
a technique in which the elasticity of 
various media can be determined by 
creating sheer waves with an ultra-
sound pulse then measuring propa-
gation speed of the waves at various 
points along the surface. My part of 
the project involved taking experi-
mental data collected by a graduate 
student to computationally model 
the motion of a carotid pig artery in 
order to validate with theory. 
Through this project, I had mixed 
successes as the theoretical models 
that I was using did not take into 
account the transversely isotropic 
nature of the arteries and made vari-
ous thin-shell approximations in or-
der to adapt a plate wave model. As 
such I was able to match most of the 
experimental modes but failed to 
match all of the observed modes to 
theory.” 

Having a summer internship experi-
ence is extremely valuable for a 
physics major, and we encourage 
everyone to participate in at least 
one during their years at Gustavus. 
They provide real world experience 
and a chance to evaluate a potential 
career. Students should talk with 
their advisor and keep an eye on the 
department bulletin board and web 
pages for upcoming internship op-
portunities. 

attending a Boston Symphony or-
chestra concert,  attending the 4th of 
July fireworks and hearing the Bos-
ton Pops, and going on a Whale 
watch. It has been a great experience 
overall and I am really glad I had the 
chance to have it.” 

Dan McDougall (‘11) writes, “This 
summer I worked with Jessie Pet-
ricka to set up his new lab at Gusta-
vus.  Over the course of the summer 
we designed and built an ion trap, 
which is used to trap selected ions 
using electric fields.  This apparatus 
allows Jessie to work with more stu-
dents at Gustavus in the future, 
studying topics such as buffer gas 
reactions or cold chemistry.  My per-
sonal skill set in the field of experi-
mental physics has improved greatly 
from this experience.  I have become 
proficient in 3D modeling and then 
using these models to build the 
pieces in the machine shop.  I've also 
learned a lot of nuances about vac-
uum chambers and dealing with high
-powered lasers, as well as learning 
the theory behind mass spectrome-
try.  I've also been able to use my 
knowledge of LabVIEW from my 
classes at Gustavus and put them to 
the test in practice, and with great 
success!  I'm delighted to have ac-
complished so much, and to have 
gained so much experience, but I'm 
also very happy to have set a great 
foundation for Gustavus research 
students in the future, even after I've 
graduated.” A picture of Dan work-
ing with the ion trap can be found in 
the article on page 11. 

Dan Mellema (‘11) writes, “This 
summer I have had the opportunity 
to be a Summer Undergraduate Re-
search Fellow at the Mayo Clinic and 
Graduate School in Rochester Min-
nesota. While there I worked in bio-
medical engineering under Dr. James 

Erik Huemiller (’11) in his lab at 
Boston College 

Dan Mellema (‘11) at the Mayo 
Clinic 

Student Summer Internships 
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NSF-MRI 
In December 2009, Tom Huber 
received a $310,000 NSF-MRI grant 
to purchase a Polytec PSV-400 scan-
ning laser Doppler vibrometer.  This 
state-of-the art instrument will be 
used both for his ultrasound excita-
tion research as well as for studying 
musical instruments.  A laser Dop-
pler vibrometer measures the veloc-
ity of an object in much the same 

way that a laser radar gun measures 
the speed of a car.  The big differ-
ence is that this vibrometer can 
measure the speed up to 20 million 
times a second, and is sensitive to 
displacements as small as 1/100 the 
diameter of a hydrogen atom!   This 
vibrometer is the industry standard, 
and is found in only a few major 
manufacturers and universities; he is 
not aware of any liberal arts institu-
tion in the country with a scanning 
laser Doppler vibrometer.  This 
Polytec PSV-400 vibrometer system 
replaces a home-built scanning vi-
brometer that he and his students 
built using equipment purchased on 
eBay. 

NSF-ARI 
In the past month, Tom Huber and 
the rest of the physics department 
have been informed that they have 

(Continued from page 1) 
for women in science, 
mathematics and engineering. Clare 
Boothe Luce, the widow of Henry R. 
Luce, was a playwright, journalist, 
U.S. Ambassador to Italy, and the 
first woman elected to Congress 
from Connecticut. In her bequest 
establishing this program, she sought 
“to encourage women to enter, 
study, graduate, and teach” in sci-
ence, mathematics and engineering. 

The program has three categories: 
(1) undergraduate scholarships and 
research awards; (2) graduate and 
post-doctoral fellowships; and (3) 
term support for tenure-track ap-
pointments at the assistant or associ-
ate professorship level. 

The physics department at Gustavus 
submitted a preliminary proposal to 
the CBL program in November 
2007 to secure funds to establish a 
sixth full-time faculty position and 
ensure the hiring of a woman to 
hold that tenure-track position. 

Following a site visit two years ago 
by members of the CBL selection 
committee, we learned that we were 
a finalist for one of these awards 
and, as such, were invited to submit 
a full proposal for their review, 
which we did in July 2008.  Though 
that request was not successful, the 
caliber of our proposal was such that 
the Foundation indicated that we 
would maintain our status as a final-
ist for the next competition.  The 
2008 economic downturn in the 
country required the Luce Founda-
tion to slow down the rate at which 
they were making CBL awards.  It 
was only this July, then, that Gusta-
vus had an opportunity to submit a 
full proposal.   We should learn 
about the outcome by October. 

been recommended to receive a 
$253,000 NSF-ARI grant for up-
grading the research labs in the base-
ment of Olin Hall; final word on this 
grant should likely come before the 
start of the academic year.  This 
grant will accomplish several critical 
goals. It will complete the acoustical 
isolation of the new acoustics lab 
that was constructed to house 
Huber’s vibrometer and acoustics 
research program. Huber’s old lab 
will be upgraded for Jessie Pet-
ricka’s research program to develop 
a cold molecule source.  Another 
critical goal is an upgrade to the air 
handling system to minimize serious 
problems of humidity, noise and vi-
bration that limit many of the high-
precision, low- noise experiments 
that we pursue in all the departmen-
tal research labs.  There will also be 
important upgrades to the electrical, 
network, mechanical and safety sys-
tems to enhance the productivity 
and safety of the research spaces. 
This should allow more capabilities 
for high-quality faculty/student re-
search opportunities.  

The NSF panel that reviewed our 
proposal made the following com-
ments: “Gustavus Adolphus College 
has an excellent and ongoing record 
of providing exceptionally well edu-
cated undergraduate physics majors. 
This is a high quality proposal for a 
small, but very high quality, under-
graduate physics program.” 

More details about how this NSF-
ARI grant will alter the basement of 
Olin Hall can be found in the article 
on page 10 of this newsletter. 

 

LUCE PROFESSORSHIP 
The Clare Boothe Luce Program 
(CBL) has become the single most 
significant source of private support 

Professor Tom Huber in the new 
Doppler vibrometer lab 

Outside Grants Enhance the Physics Program 
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One of the major changes in the 
physics department this year was the 
construction of the new acoustics 
lab suite.  In this project, which be-
gan in February and was completed 
in late June, the Gustavus Technol-
ogy Services department vacated a 
storage room and it was refurbished 
into a three-room suite for Tom 

Huber’s research program. Tom’s 
old lab has been reborn as a cold 
molecule lab for Jessie Petricka’s 
research program. 

Central to the acoustics suite is the 
large lab space (038A) that is used 
for the new Polytec PSV-400 scan-
ning laser Doppler vibrometer and 

other acoustics research equipment.  
To acoustically isolate this room 
from the rest of the basement, the 
lab was constructed with an inner 
wall that is separated by about 12 
inches from the outside walls, with 
fiberglass insulation between.  This 
isolated wall system means that loud 
sounds from the lab (such as organ 
pipes) do not annoy other occupants 
of the basement, and similarly that 
outside sounds do not leak into the 
lab during experiments where quiet 
background is important. The equip-
ment room (038B) is separated from 
the lab by a double door.  This room 
is for noisy pieces of equipment such 
as ultrasound amplifiers for Huber’s 
lab, and vacuum pumps for Pet-
ricka’s lab. The control room (038) is 
also isolated from the acoustics lab 
by a set of double doors.  This con-
trol room houses computers that can 
run all of the experiments taking 
place in the lab.  Instead of having a 

(Continued on page 11) 

Floor Plan Showing Renovated Research Labs in the Basement of Olin Hall 

 

Work Begins in New Research Labs 

Justin Helps (‘11) and Nathaniel Beaver (‘12) in the scanning vibrometer lab 
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Dan McDougall (‘11) in the new cold molecule lab 

physical window between the con-
trol room and lab, there is a “virtual 
window” that consists of a pair of 
Polycom video conferencing sys-
tems.  This video conferencing sys-
tem allows researchers in the control 
room to remotely control a camera 
to view what is happening in the lab.  
Another even more exciting applica-
tion of this video conferencing tech-
nology is that it allows off-campus 
users to log into the system.  That 
way collaborators from other institu-
tions such as Purdue University or 
Stanford University can attach to the 
system and be active participants in 
the experiments taking place in the 
lab. 

The newly named Cold Molecule 
Research Lab (037) has shown re-
markable growth over the year. Since 
its retooling as Petricka’s lab, it now 
houses a high power pulsed 
ND:YAG laser to create gaseous 
molecules for future cooling and 
trapping. The overall goal of the re-

(Continued from page 10) 

 

search is to develop methods of 
cooling molecular species to near 
absolute zero temperatures. The mo-
tivation is an extension of the suc-
cesses found in cold atom research 
where the techniques that created 
Bose-Einstein and Fermi Conden-
sates have spawned many advance-
ments. Cold molecules, with their 
additional structure, can give addi-
tional leverage to several new re-
search avenues from high-energy 
fundamental physics to low-

Study Abroad in Chile a Rewarding Experience 

Annie Kleinschmidt (‘11) spent 
spring semester 2010 at Pontificia 
Universidad Católica de Valparaíso, 
in Chile. Annie writes, “I took a 
Contemporary Chilean Literature 
class, an Advanced Oral and Written 
Spanish class, Traditional Chilean 
dances, Urban and Regional History 
of Valparaíso, a copperplate engrav-
ing art class and a screen-printing art 
class.  

“For me, studying abroad was a 
breath of fresh air.  I absolutely love 
Gustavus, but to be able to travel to 
another country and be surrounded 
by another culture and language was 

too wonderful an opportunity to 
pass up.  I decided to study in Chile 
to get credit for my Spanish major 
and my advisors at Gustavus were 
super helpful in achieving that goal.  
In fact, Gustavus in general, makes 
studying abroad very easy and en-
courages students to do so.  I would-
n't pass up the opportunity if given 
the chance again.  Even with a com-
mitted major like physics, I was able 
to work with my advisor to study 
abroad and not fall behind in the 
major.  Overall it was a fantastic ex-
perience and I would strongly en-
courage everyone to travel abroad 
during their time at Gustavus.” 

Annie Kleinschmidt (‘11)  near 
Mount Aconcagua 

temperature chemistry and quantum 
computation. 

Future directions for the cold mole-
cule lab include the implementation 
of the nearly complete linear Paul 
trap for containing the molecular 
ions produced by the laser. After 
trapping, work on measuring the 
chemical reactions with potential 
buffer cooling gasses will begin. 
Then, avenues of reaching cryogenic 
temperatures will be explored. 
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Physics Faculty News 

Dr. Ileana Dumitriu Joins the Physics Department 
The Gustavus physics department is 
happy to welcome Dr. Ileana 
Dumitriu as a Visiting Assistant 
Professor of Physics for the 2010-
2011 academic year. Dr. Dumitriu 
has just completed her Ph.D. in 
physics at Western Michigan Univer-
sity. Before arriving in St. Peter, she 
wrote to introduce herself: “I grew 
up in a small town in Romania. In 
1992 I graduated from Babes-Bolyai 
University with a degree in physics 
and a husband, Dan, whom I met in 
my first college year. For the next 
ten years I taught freshman-
sophomore level physics courses in 
my country. Besides my full time job 
I continued to study, and in 2002 I 
obtained a BS in Civil Engineering 
from Technical University Cluj-
Napoca, Romania. 

courses offered by the department. 
The immediate impact of that work 
will be felt this fall in CUR260 The 
Natural World, a course that he has 
completely reworked. The long-term 
impact will come in the department’s 
complete retooling of the introduc-
tory major course sequence, which is 
scheduled to begin in fall 2011. 

Steve also worked last spring with 
Tom Huber on  developing a new 
paradigm for teaching Electronics, 
work they will continue this year that 
should lead to a proposal to the NSF 
for grant money to provide the 
equipment and space needed to im-
plement these innovations.  

The highlight of his summer was a 
10-day trip to California, combining 
family reunions with sightseeing. 

(Continued on page 13) 

“After that I went back to my first 
love, physics, and I enrolled in the 
graduate program at Western Michi-
gan University. In 2004 I obtained 
my Master’s degree in physics, and I 
continued to the Ph.D., planning to 
graduate in 2010. During my PhD 
studies I had the chance to experi-
ence both aspects of physics: re-
search and teaching. In 2005 I re-
ceived the ALS Doctoral Fellowship 
and for two years I had a great op-
portunity to do research at Lawrence 
Berkeley Lab studying the interac-
tion of X-rays with negative ions. In 
the spring of this year I taught a 
physics course at Western Michigan 
University. I enjoyed it very much 
and once again I realized that my 
heart is in teaching.” 

Physics Faculty Summer Activities 
Tom Huber had a very productive 
summer.  The big change was the 
addition of the new Polytec PSV-400 
scanning vibrometer, along with a 
move to the new acoustics suite in 
early July.  He worked with Nathan-
iel Beaver ('12) and Justin Helps 
('11) to redesign the data acquisition 
hardware and software system to 
take advantage of the new capabili-
ties of the lab and vibrometer sys-
tem. Gustavus now has a world-class 
facility for sound and vibration fac-
ulty/student research.  By the end of 
the summer, they were doing active 
research with ultrasound excitation 
as well as studying vibrations of gui-
tars.  Tom once again spent a week 
at Purdue University.  He has been 
working with a group there that is 
studying vibration of micro and 
nanocantilevers; they have been col-

laborating on using ultrasound exci-
tation of these devices. Tom also 
participated in the Purdue Guitar 
Workshop where he gave talks on 
electromagnetic pickups and the 
physics of guitars. He received word 
in late July of the possibility of re-
ceiving the NSF-ARI grant for re-
search infrastructure upgrades (see 
page 9)- this required working with 
the college's grants office and physi-
cal plant to produce a revised budget 
and 35-page Project Execution Plan 
in a little over a week!  Tom will be 
doing an on-campus sabbatical dur-
ing this academic year; this will give 
him the opportunity to use the 
equipment and new facility for 
acoustics research. (See page 10.) 

Steve Mellema returns from a sab-
batical leave during which he did a 
lot of reading focused on improving 

Dr. Ileana Dumitriu 

“I enjoy traveling, outdoors, and 
sports. I love water, animals 
(especially dogs), and good books.” 

Dr. Dumitriu will be teaching 
PHY120-122 General Physics, a 
General Physics Lab, and PHY300 
Mechanics this fall. 
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Steve will serve as Chair of the Fac-
ulty Senate for 2010-2011 and serve 
on the Provost Search Committee. 

Jim Miller reports, “I've rolled out 
new computers this summer in the 
second floor labs. These have the i5-
660 Intel processor and Windows 7. 
The library and lecture computers 
have also been updated to support 
Windows 7. These changes have also 
required adapting a new computer-
cloning system for the department. 
Much of the summer was spent in 
my part-time work for Pacific 
Northwest National Laboratory, en-
hancing a web-based system simula-
tor for roof-top commercial air con-
ditioners. Seems like there is always 
some spare time available for wind-
surfing on German lake... My family 
and I got out to visit our son Joe in 
Monterey CA, where he is serving 
with the Navy and studying Chinese 
at the Defense Language Institute.” 

Rajan Murgan writes, “My 2010 
summer was spent on research and 
some travel. Most of my summer 
was spent on research problems ini-
tiated in the late spring of 2010. I 
worked on the generalization of a 
recent work on finite-size effects, 
but now in relation to quantum spin-
1 chain and supersymmetric sine-
Gordon model using a method 
known as the NLIE (Nonlinear Inte-
gral Equation) technique. I expect 
the work to serve as a solid prepara-
tion for a tougher project ahead on 
QCD. In addition to the above, I 
also had a student (Quentin Ebner 
’11) who worked with me on a sum-
mer project. This work shall serve as 
a brief review on the subject of ex-
actly solvable models at the ad-
vanced undergraduate level. It was 
recently completed and is being sub-
mitted for publication.”  

(Continued from page 12) parts, a laser, detector, and computer 
control as components of the whole 
system. By the end of the summer, 
ions were being produced and de-
tected in droves. Trapping is but a 
step away, and a trapped signal is 
likely to be detected in the fall. 

Outside the lab, Jessie went to 
Washington, DC for a conference 
for new physics faculty focused on 
physics education and teaching 
methods. He was introduced to 
many current innovations in class-
room techniques and hopes to im-
plement them, especially in Modern 
Physics this spring. To round out the 
summer, Jessie spent a few weeks in 
North Carolina visiting his family. 
There, he enjoyed the warm weather,  
the mountains and the beach. 

The summer of 2010 was filled with 
preparation for the new and old re-
sponsibilities that Paul Saulnier will 
be charged with during this coming 
academic year.  Paul will serve as the 
physics department chair and the 
Kendall Center faculty associate for 
new faculty programming. As de-
partment chair, Paul will try to keep 
the administrative gears turning and 
will work with the rest of the depart-
ment to implement a revised intro-
ductory sequence to the physics ma-
jor among other initiatives. As a 
Kendall Center associate Paul will be 
responsible for the new faculty men-
toring program and all orientation 
and training sessions.  Additionally, 
Paul will also be serving as an at 
large member of the Faculty Senate 
as well as coordinating the Faculty 
Shop Talk series (at this series of 
talks faculty present their research, 
scholarship, and creativity).  Finally, 
Paul worked on updating the depart-
ment’s Clare Booth Luce proposal 
(see the article on page 9). 

This summer was a whirlwind for 
Chuck Niederriter full of lab devel-
opment and Nobel Conference 
work.  With a change in marketing 
firms for the Conference came more 
work interviewing speakers and writ-
ing pieces for the Nobel Conference 
magazine.  We are well prepared for 
this fall’s Conference, “Making Food 
Good”, with great speakers and a 
variety of preview and post-
conference activities.  We also have a 
full slate of speakers for the 2011 
Conference, “You Are What You 
Think: The Brain and Being Hu-
man,” and a poster should be ready 
to hand out at this year’s event.. 

With the help of two students, 
Amanda Hochstater (’11) and Has-
sie Samaraweera (’11), and colleagues 
from biology, chemistry, and the 
Johnson Center for Environmental 
Innovation, Chuck worked on devel-
oping new laboratory experiences 
for introductory and advanced sci-
ence classes with a sustainability fo-
cus. (See the article on page 1.) 

This will be a busy year for Chuck, 
continuing as the Director of the 
Nobel Conference, and preparing to 
take a travel course to New Zealand 
and Australia in January (see page 
16).  He also continues to serve on 
the College’s Budget Committee. 

Jessie Petricka had a summer full 
of fun. Now officially a resident of 
St. Peter, Jessie moved into his new 
house at the beginning of June. His 
commute is now a leisurely five-
minute bike ride instead of an hour 
drive each way. When not mowing 
the lawn, he was found in the lab 
and the Olin machine shop. Along 
with Dan McDougall (’11), he de-
signed and constructed an optical-
table-top experiment to trap molecu-
lar ions. Including the many shop-
built parts, he put together vacuum 



 

 14 

Physics Alumni Happenings 

The Gustavus Alumni Association 
has named physics alumnus Dr. 
Brian Smith (’00) as the winner of 
its First Decade Award. 

The First Decade Award recognizes 
early professional achievement. Cri-
teria appropriate to selection include 
the difficulty of accomplishment; 
quality, creativity, and distinctiveness 
of performance; recognition by pro-
fessional peers; and lasting contribu-
tion to the world of ideas and affairs. 
The award is presented annually to 
one female alumna and one male 
alumnus of the 10-year reunion class. 

 

Brian Smith (‘00) is First Decade Award Winner 

Physics Chair Dr. Paul Saulnier 
offered these remarks in his intro-
duction of Brian at the awards ban-
quet in May: 

“It will come as no surprise to any-
one that Brian was an excellent stu-
dent during his years at Gustavus. 
He pursued a double a major in 
Physics and Mathematics. Along the 
way he won the John Chindvall 
Scholarship in Physics and the John 
Borneman Prize (awarded to an out-
standing student in the fields of 
physics and mathematics). But it is 
not Brian’s academic accomplish-
ments at Gustavus that I remember 
the most. No, it is all the fun sum-
mer months spent in the basement 
of Olin Hall, in lab rooms with no 
windows and walls painted flat black. 
You see, Brian and his lab mate, 
Chiew Seng Koay, were researchers 
in my optics lab. There they learned 
the fundamentals of lasers, optics, 
and light scattering. But, for me, the 
highlight of that time was “the road-
trip”. One January we packed a 
bunch of research equipment into 
the back of my car and headed to the 
University of Delaware to use a laser 
system, which, at that time, was not 
available at Gustavus. We drove 
some 21 hours straight. Music was 
of course an integral part of the trip 
as we had to stay awake somehow. 
Let me just say that you have not 
lived until you have heard three 
physicists singing Led Zeppelin 

songs at the top of their lungs! 

“But you do not win a Gustavus 
First Decade Award for your oper-
atic renditions of classic rock songs. 
Brian would leave Gustavus to pur-
sue his PhD. at the University of 
Oregon specializing in experimental 
quantum optics, quantum informa-
tion, and the foundations of quan-
tum mechanics. After receiving his 
PhD. in 2007, Brian held a postdoc-
toral research position at the Univer-
sity of Oxford for two years and 
then was a Research Fellow at the 
National University of Singapore’s 
centre for quantum technologies be-
fore continuing at the University of 
Oxford, this time in a tenure-track 
physics position with the official 
sounding title of University Lecturer 
in experimental quantum optics and 
Fellow of Keble College. Brian has 
some 18 publications, 32 presenta-
tions and one patent to his credit. 
His scholarly papers have such 
catchy titles as “Tomography of her-
alded two-photon N00N states for 
practical precision metrology” and 
‘Phase-controlled integrated 
photonic quantum circuits’. (Captain 
Kirk beware, or for Brian’s genera-
tion, I guess it would be Captain 
Picard.) I note with particular inter-
est, that Brian’s curriculum vita con-
tains a strong commitment to under-
graduate teaching and research men-
toring. Paying it forward.” 

Brian plans to be back on campus 
this fall during Homecoming for his 
10-year class reunion, and will meet 
with current students to talk about 
his research.  Look for an announce-
ment to be posted in the depart-
ment. 

Congratulations, Brian!  

Dr. Brian Smith (‘00) heads for class 
at the University of Oxford 

Physics Alumni Winners of the 
First Decade Award 

Dr. Brian Smith (‘00) 
Dr. Jason Smerdon (’98) 
Dr. Debra Lightly Mascaro (’95) 
Dr. Kirsten Tollefson (‘92) 
Dr. Annette Boman (‘88) 
Dr. James Wade (‘86) 
Dr. Chad Olinger (‘85) 
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Michelle Price (‘08) Hits the Trifecta 
Michelle (“MJ”) Price (’08), who 
is a graduate student in the Applied 
Physics program at the University of 
Michigan, has simultaneously been 
offered fellowships through the Na-

tional Science Foundation Graduate 
Research Fellowship Program, the 
Department of Energy Science 
Graduate Fellowship Program and 
the Department of Defense National 
Defense Science and Engineering 
Graduate Fellowship Program. Mi-
chelle says, “In my applications I 
proposed a time-resolved microwave 
conductivity system with a sub-
millimeter focus to characterize 
novel, predominantly multi-
crystalline photovoltaic materials 
without the bias introduced by elec-
trical contacts. This rapid, cost-
effective measurement technique will 
be amenable to high-volume combi-
natorial analysis that will efficiently 
single out promising photovoltaic 
materials.”  
Now her only problem is deciding 
which of these prestigious fellowship 
offers to accept. Way to go, MJ!  

Mark Nechanicky (‘95) is Teacher of the Year 
Gustavus physics alumnus Mark 
Nechanicky (’95) was named the 

2010 Teacher of the Year in the Al-
bert Lea, Minnesota, school system. 

After graduating from Gustavus, 
Mark earned a Master’s degree in 
Materials Science and Engineering 
from the University of Michigan and 
worked for five years doing electron-
ics design in the auto industry. How-
ever, in 2004 he received another 
Master’s degree in Elementary Edu-
cation from the University of Michi-
gan, and has since pursued his pas-
sion to become an elementary school 
teacher in his home town.  

It’s been quite a year for Mark and 
his wife, Taryn, including the birth 
of their daughter, Anais, last June.  

Congratulations to the whole family. 

Mark Nechanicky (‘95) 

Michelle Price (‘08) 

 

 

 

 

 

 

Gustavus as a Springboard 
to a Physics Ph.D. 

In the newest data from the 
NSF’s WebCASPAR database for 
the baccalaureate origins of 
physics Ph.D.’s in the ten-year 
period from 1999-2008, here 
are the top ten liberal arts col-
leges in the country along with 
the numbers of their alumni 
who obtained a physics Ph.D. 
during those ten years: 

 

Harvey Mudd College  66 

Reed College   35 

Gustavus Adolphus College 25 

Williams College  25 

Carleton College  24 

Swarthmore College  24 

Oberlin College  20 

Grinnell College  19 

Lawrence University  18 

Whitman College  17 
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Looking for a great study abroad 
experience this January Term? “The 
Astronomy of the Southern Skies,” 
led by Chuck Niederriter, is de-
signed to provide an overview of 
astronomy, astrophysics, and cos-
mology to non-science and science 
students (no background in science 
or mathematics is assumed) while in 
New Zealand and Australia.  Stu-
dents will become acquainted with 

the methods of observational astron-
omy and the use of small astronomi-
cal telescopes.  They will also learn 
about the astrophysical evidence 
which forms the basis of cosmologi-
cal theories of the nature and origin 
of the solar system, galaxies, and the 
universe. This course will include 
discussions of the history, philoso-
phy, and culture of science, as well as 
observation of the southern sky.  

Physics Department 
Olin Hall 
800 West College Avenue 
St. Peter, MN 56082 USA 
 
physics.gustavus.edu 
 
Phone:  +1(507)933-7308 

This Newsletter is issued at the 
beginning of the fall semester 
for the benefit of students, 
alumni, faculty and others in-
terested in the physics pro-
gram.  

Editor: Steve Mellema 

Astronomy of the Southern Skies 
The laboratory exercises will include 
those integrated with the lecture/
discussion and evening observing.  
By basing this course in Australia 
and New Zealand, the students will 
be immersed in those cultures while 
studying astronomy in general.  The 
many class trips and outside speakers 
will give the students an interna-
tional perspective on science and 
astronomy in particular. 

Mount John Observatory overlooking the Southern Alps of New Zealand 

January Term 2011 

How Musical Instruments Work 
Tom Huber will be teaching the 
course “How Musical Instruments 
Work.”  Tom writes, “Most musical 
instruments have evolved over the 
course of centuries by a series of trial 
and error by expert builders.  In 
many cases, the underlying scientific 
bases for these designs were only 
partially understood.  This course 

preparation needed for this course is 
a familiarity with high-school alge-
bra. The course will include guest 
lecturers, and will culminate in a final 
project where students will study an 
instrument of their choice. Grading 
will consist of homework, tests and a 
presentation and paper based on the 
final project.” 

will include numerous hands-on ac-
tivities. Using scientific instrumenta-
tion, we will first study some basic 
physical principles that are the basis 
for wind, string and electronic in-
struments. Then we will study how 
these principles come into play in 
different musical instruments, in-
cluding the human voice. The math 
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