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     Laura Baudis arrived at the University of 
Florida in Spring of 2004. Prior to coming here, 
she worked on the CDMS (that is, the Cryogenic 
Dark Matter Search) project during her 
postdoctoral stay at Stanford. Now at UF she is 
continuing her participation in the CDMS project 
as a collaborator and is also involved with the 
Liquid Xenon collaboration. Both projects have 
a very similar purpose: to detect non-baryonic 
dark matter called WIMPs. A WIMP is a weakly 
interacting massive particle. The particle most 
likely to be detected is the “neutralino”, predicted 
by the super symmetric standard model, which 
ignores Electromagnetic Interactions.
     According to cosmological models for 
structure formation, the luminous matter in 
the universe is bound to some more massive 
ring of dark matter. Should the dark matter of 
the universe consist of unidentified particles, 
our solar system and planet would be passing 
through a flux of these particles that constitute 
the dark halo of the Milky Way galaxy. It is this 
idea that encourages experiments to seek these 
particles on Earth.
    The Liquid Xenon project represents the next 
generation of dark matter detection. It is similar 
to the CDMS project as it searches for nuclear 
recoils (off of Liquid Xenon in this case, not off of 
Germanium). The project’s goal is to detect the 
scintillation light of particle interaction. The high 
mass of the Xe nucleus is favorable for WIMP 
scalar interactions, provided a low recoil energy 
threshold.
     Most events will provide three signals. The 
first is the prompt scintillation signal detected 
directly by the PMTs. The last is the proportional 
scintillation signal from the CsI photoelectrons 
drifting the entire 30 cm liquid gap. These 
two signals are separated by exactly 150 
microseconds, i.e. the maximum drift time. 
The difference in arrival time between the 
primary scintillation pulse and the proportional 
pulse from the electron drift measures the Z-
coordinate of the event.
     A small prototype being built here for proof 
of principle as well as for taking calibration data 
that will be used to compare neutron recoils 
to distinguish them from WIMPs. Another 
prototype is being constructed at Columbia 
University. Ultimately, a one ton liquid Xenon 
detector will be built in Italy.
     The CDMS project is also searching for WIMPs. 
The actual experiment takes places deep in 
the mines of Soudan in Minnesota. This is 
actually the second phase of the experiment. 
The first phase, CDMSI, took place in tunnels 
underneath the Stanford campus. However, the 
proximity to the surface allowed for extensive 
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cosmological background particles, which 
forced phase II to go deep underneath Earth’s 
surface. From the collaboration website, “The 
CDMS experiments aim to measure the recoil 
energy imparted to detector nuclei through 
neutralino-nucleon collisions by employing 
sensitive phonon detection equipment 
coupled to arrays of cryogenic germanium 
and silicon crystals.”
     CDMSII detectors are designed with the 
primary functionality of detecting minute 
phonon signals generated by elastic collisions 
within a detector crystal between detector 
nuclei and WIMPs. The detectors themselves, 
known as ZIP detectors, feature thin film 
superconducting technology. Each 250g 
germanium or 100g silicon crystal provides 
two sets of information about interactions 
with incident particles. These detectors are 
in an array that works as follows. An incident 
particle collides with a nucleus in the detector 
generating vibrations in its crystal lattice. These 
vibrations are called “phonons”. Phonons 
propagate through the crystal and some reach 
the surface where aluminum collector fins 
absorb them. Inside the aluminum, phonons 
convert their energy into “quasi-particles”. 
These “quasi-particles” migrate to a tiny strip of 
tungsten attached to each aluminum fin. The 
tungsten strips are “biased” with some electrical 
energy that pushes them right near the brink 
of going through a transition between being 
a superconductor to being “normal”. When the 
tungsten strips receive the energy from the 
“quasi-particles”, they undergo transition from 
superconducting to normal. The tungsten 
strips exploit this transition as a way to sense a 
small amount of input of energy. This change 
in electrical resistance caused by the transition 
is amplified first by a SQUID circuit within the 
cryostat and then by a sophisticated series of 
amplifiers at room temperature. This amplified 
change in resistance makes the “pulse” which 
we observe.
     The expected number of events for both 
experiments is really hard to say as neither the 
WIMP’s cross-section, nor its mass is precisely 
known. Some believe them to have a mass 
in the neighborhood of 100 GeV.  At least ten 
events per year, a worst-case scenario estimate, 
are predicted.
    Dr. Baudis is involved with both projects 
because two detection materials are better 
than one. Once a WIMP is actually detected 
its properties will need to be measured, 
and having more than one kind of detector 
will broaden the possibility of information 
ultimately acquired.

by  Sara Waters

see inside
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R e s t a u r a n t  
R e v i e w s

When to apply
Deadlines start December 16th (for 
CalTech’s MIRF program) through 
early March.  All of the programs have 
yet to post their final application 
information for next year, but this is 
the trend observed from previous 
years.  Start checking the NSF listing 
of schools that participate in the REU 
program (for physics: http://www.
nsf.gov/crssprgm/reu/list_result.
cfm?unitid=69).  They should all be up 
by mid November.

Letters of recommendation
Start asking professors (preferably one 
you have a rapport with) in November.  
Typically, you’re required to submit 
two or three recommendations.  
November may seem really early, but 
you want to give them plenty of time.  
Keep in mind that professors have 
other things to do, so e-mailing them 
the week before will probably not 
result in a positive letter of reference 
(if you get one at all).  You should give 
your professor at least one month to 
write your letter.

It is usually best to request the letter 
in person, but in some circumstances 
an e-mail (with an in person follow-
up) can be acceptable.  Make sure 
you provide the professor with all the 
materials he/she needs – including 
any specific requirements from the 
REU, a copy of your resume, transcript, 
and a stamped, addressed, envelope.

Insiders tip: If you give the professor 
an envelope preprinted with the 
Physics Department return address 
(available from the main office on 
the 2nd floor), student services will 
provide the postage.  

The Application 

Most applications ask for a short 
paragraph describing you, your 
personal goals, and/or your specific 
research interests.  It was suggested 
that you start by writing one solid 
personal statement, and then modify 
it slightly to fit the application 
requirements.  Also, make sure you 
have a current resume in front of you 
so you can easily reference dates and 
facts regarding your experience.

When asked about future goals, 
make sure to not say “I don’t know.”  
What you write doesn’t have to be 
super specific, but should include 
whether or not you plan on attending 
graduate school and what kind 
of work you’d like to get into after 
graduation (industry or academia), 
but not necessarily personal goals 
(i.e. get married and have children).

If you are interested in a specific area 
of research, it’s recommended that 
you research what each specific REU 
site offers in that area.  If you find a 
specific lab and professor that you’d 
like to work with, it can be helpful 
to mention that.  Also, be sure that 
the areas of interest that you list are 
offered at each REU you apply for.

Miscellaneous Tidbits
You should apply to multiple 
REUs.  Even if you only want one in 
particular, there’s a chance that you 
might not get in.  The suggested 
number is between 5 and 10.  That’s 
enough to give you a good chance 
at one of them, but not so many that 
you spend hours upon hours filling 
out the applications.  

Once you’ve been accepted, the 
university may or may not tell you 
the details of your research project 
until you get there.  If this concerns 
you, you might want to consider 
that when deciding where you want 
to go.

Other factors that you may want to 
take into account include what the 
program offers in terms of parking 
(you may or may not be able to bring 
your car) and housing.  

There is no application fee.

Many universities use their REU 
program as recruitment for graduate 
school.  If you know where you’d like 
to attend, it would be a good idea to 
apply there for an REU.  

For more basic information, you 
can visit NSF’s REU site here:  
http://www.nsf.gov/crssprgm/reu/
index.jsp 

by Joe Gleason

Tips for applying to an REU
by Erica Bolin

Rolls and Bowls      $ 6 - 15
Located across from Carrabba’s and 
Hungry  Howie’s on 34st
This new  restaurant is a very exiting 
development for sushi lovers in 
Gainesville. Brought to you by the 
brilliant owners of Dragonfly Sushi, 
Rolls and Bowls does for sushi what 
Moe’s does for Mexican food. The result 
is the same great food you can get at its 
high class sister restaurant at a fraction 
of the price and none of the wait. I 
especially liked the sushi bowl concept 
which is a bowl of white rice with 
various sushi toppings of your choice 
that proves just the right amount for a 
light lunch and at a reasonable $7.50. 
You can also customize your own sushi 
rolls or pick from a reduced version of 
Dragonfly’s famous menu. 

Satchel’s       $ 7 - 20        
Located on NE 23rd Ave west of  Waldo Road
Because of its odd location I have 
found that few other than the natives 
are aware of this pizza lover’s haven. 
This restaurant is so unique and its 
food so good that it should be in 
every Gainesville visitor’s guide. As 
simple as the pizza pie is, there are few 
establishments (outside of Chicago 
and New York) such as this that strive 
to make a really good one. Another 
plus is their small but well-chosen wine 
and beer selection.  Don’t forget to 
complement Satchel when he comes 
out to greet you after your meal.

Mark’s US Prime     $ 25 - 45   
Located in Union Street Station downtown
People often ask me where they can 
get a good steak. My usual response is 
“how much are you willing to spend?” 
This is because the best steak in 
Gainesville will cost you about 35$ at 
Marks. “Is it worth it?” is usually the next 
question. This question is more difficult 
to answer because while it is a great 
steak I have had much better for less 
money. On the other hand, everything 
from the classic 50’s style atmosphere 
to the side dishes and wine list are 
superb. I would recommend it to be 
tried at least once, after that it depends 
on your pocket book.

For those of you who missed the free pizza and excellent student 
presentations on October 11th at the REU info session, here’s a run down 
of hints and tips for applying, followed by a summary of the four speakers.
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Sara Waters
       Some research experiences are experimental, attempting to discover something through trials of hypotheses. 
Other projects are theoretical in nature, attempting to answer a question by pen-and-paper methods, as was 
Sara Waters’ task. Her question: Should we get rid of our calorimeter, haul another one over (from thousands 
of kilometers away) and install it? It would be such a waste if no benefits came to the scientists who sought to 
upgrade their technology. 
    The negotiations were between two collaborating labs: KEK (Japan) and KTeV (Chicago). KEK wished to have 
KTeV’s great calorimeter, but its usefulness over KEK’s was not certain. That’s where Sara Waters, her mentor 
Dr. Yau Wah, and Dr. Wah’s group at the University of Chicago came to the rescue. For the first four or five 
weeks, she was given background and had to learn Fortran. She would then decide (by computer simulation) 
whether this deal was worth it by measuring the signal noise improvement of the KTeV electromagnetic 
calorimeter over the Japanese calorimeter. Sara admits, “The motivation was certainly interesting; however, the 
work wasn’t.” No pain, no gain, folks!   Ultimately, Sara showed that the arrays of the replacement calorimeter 
reduced signal noise by 100 times. She showed lament for the old KEK calorimeter, saying, “It will have much 
loneliness.” Such is life, Hardware of Olde.

Mandi Hughes
     Mandi spent her summer doing theoretical research at the University of Central Florida, under the guidance 
of Dr. Boris Zeldovich as a part of the REU (Research Experience for Undergraduates) program.  She chose to 
do theoretical research because she, “Tends to break things, and wanted to stay away from the billion-dollar 
laser.”  Her work at UCF was divided into two parts.  In the first part, she attempted to solve the problem of 
conformal invariance of wave equations in spherical space.  She and Dr. Zeldovich would spend six hours at 
a time brainstorming.  After brainstorming, her head would hurt, but she enjoyed it for the most part.  While 
they were ultimately unsuccessful, they did make great leaps forward in the governing mathematics.  In the 
second part or research, Mandi assisted Dr. Zeldovich with his other area of expertise: educational tools.  He 
makes mechanical analogs of physical laws to demonstrate them in a visual manner.  With Mandi’s help, he 
made a bifrequency pendulum, demonstrating that frequency and refractive index are independent of its 
angle.  Over all, she greatly enjoyed her summer experience with the REU program.

Layla Booshehri
      This past summer, Layla Booshehri participated in the Research Experience for Undergraduates (REU) at 
Rice University.  Her research dealt with non-degenerate pump-probe spectroscopy of single-walled carbon 
nanotubes, with Junichiro Kono as her research advisor.  Single-walled carbon nanotubes (SWNTs) are thin, 
hollow tubes of carbon and were first discovered in 1993 by researchers at the NEC Fundamental Research 
Laboratory in Tsukuba, Japan and at IBM’s Almaden Research Center.  Single-walled carbon nanotubes provide 
new opportunities to explore one-dimensional quantum physics.  Much of the research performed on SWNTs 
focuses on elucidating their magneto-optical properties.  To study the properties of these SWNTs, Layla 
employed the technique of non-degenerate pump-probe spectroscopy, a powerful method for investigating 
electronic and vibrational properties of nanotubes.  In non-degenerate pump-probe spectroscopy, a laser 
and a white-light continuum probe are used to determine the changes induced at photon energies that are 
different from that of the pump.  Layla’s research led her to the study of excitons, which can be considered 
as electron hole pairs in a semiconductor.  Her results provided new insight on unresolved issues such as the 
magnitude of one-dimensional band gap renormalization and contributed to a better understanding of the 
nonlinear optical properties of carbon nanotubes.

Doug Sparks
     Doug Sparks spent his summer at the Rice Quantum Institute doing theoretical work on a new method of 
approximating the evolution of quantum systems. In brief, the problem is this: for most physically interesting 
systems, the time-dependent Schrödinger equation which governs the system’s evolution can’t be solved 
exactly. All of you familiar with quantum mechanics know the process: given a system’s Hamiltonian, you can 
find its possible energy states (or energy eigenstates) and its wave function, and once you have these two, you 
can determine the wave function’s evolution. Another crucial point is that any wave function can be written in 
terms of any complete set of functions, i.e. as a linear combination of any basis set. 
     Doug expanded a 2-D wave function into a basis set called the Daubechies wavelets. As engineers noticed 
long ago, this basis set results in more localized waves, and it compresses information stored in the initial 
waves very efficiently. (Doug pointed out that the FBI uses Daubechies wavelets techniques to store their 
images.) Expanding the wave function in this basis reduces computing time, and as expected, Doug’s wave 
function evolved successfully when compared to previous results. All in all, it seemed that Doug, like all other 
presenters, enjoyed his summer at Rice!    

October 11th REU Presenters
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Liquid Nitrogen Ice Cream Party
The SPS liquid nitrogen ice 
cream party on September 26 
was held in the grand spirit 
of experimentation.  Lacking 
measuring tools, the ingredients 
were added somewhat at random.  
Instead of vanilla extract, two 
bottles of almond extract had 
been mistakenly purchased, but 
we were saved by the discovery 
of some vanilla extract—date 
of expiration unknown—in a 
cabinet in the SPS lounge.  It was 
perhaps the richest ice cream 
some had ever tasted.  The recipe 
called for several cartons of half-
and-half and whipping cream (no 
milk) and lots of sugar.
    Dr. Lee provided an ample 
supply of liquid nitrogen (77 K) 
from his lab.  It’s hard to resist 
playing with liquid nitrogen for 
students and professors alike.  As 
Dr. Lee handed us the dewars full 
of N2, he decided to give a little 
demonstration.  After drinking 
from a cup, he blew grey clouds 
of nitrogen out of his mouth.  
However, he drew the line when 
I asked him to blow some out of 
his nose.  As we carted away the 
dewars, he warned us, “If you do 

this too much, you’ll kill all your 
taste buds.”
    In the lounge, the sight of 
swirling N2 flowing over the 
tabletop and falling to the floor 
was a scene out of a physics 
major’s mad scientist dream.  
No injuries were sustained.  
However, one volunteer who 
had stirred a little too vigorously 
remarked, “So now I know what 
it’s like to get liquid nitrogen in 
my eye.”
    The ice cream came out well 
despite the odds.  If any doubts 
lingered, they were extinguished 
by the fudge, sprinkles, and 
cherry toppings.  There was 
a large turnout of people 
(undergrads and grads)…well 
beyond the 20 that the recipe 
was intended for, so ice cream 
had to be rationed.  Things like 
ice cream should never have to 
be rationed, and SPS will make 
sure of that the next time it has 
a liquid N2 ice cream party.  Until 
then, check out the fun video 
and pictures of the party at the 
SPS website (http://www.phys.
ufl.edu/~sps).

Following the ice cream making and consumption (left) a dead fl ower massacre occured outside the SPS lounge 
(right).  Anything and everything (including an old cell phone) was game for taking a dip in the remaining N2.

Photos by Chris Cook 


