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Second Neutrino Experimentalist fy hysics Club Becomes SPS Chapter

Dr. Richard (Rik) Gran has joined the faculty as an assigtaféssor. This year the physics club has tried to do many
He does research in experimental particle physpegifically with neutrino  different things. The members this year were very moti-
interactions and neutrino oscillations, asdalso interested in cosmic ray vated. | was pleased this year because meetings always
and particle astrophysics. Up@ining the faculty at UMD, he became aseem to be filled with fun conversations but we aways
member of the MINOS long-baseline neutrino oscillation experiment agghm to get down to business. One of the main tasks the
also the MINERvVAnNeutrino interaction experiment. Already he and twohysicsclubwanted to do thisyear wastojoin thenational
students armvolved with the electron-neutrino appearance analysis withibnor soci ety of Sigma Pi Sigmain Duluth. This started
MINOS; see the Nu News article in this newsletter. as an idea last year but was put into motion this year.
Professor Gran earned his PhD from the University of Minnesota, TWihder the guidance of President John Eastman, Vice
Citiesin 2002. This work was on the composition of the cosmic ray spectrprasident Rose Smith and support of the faculty, the club
as observed using the underground Soudan2 detector and an above-grmdssfuuy started both SPS and Sigma Pi Sigma. SPS
array of particle detectors to measure the extensive air shower. Some sirggiq)rof onal society for physics students. Sigma Pi
cosmic rays enter the atmosphere and produce millions of particles atSiymaisthe official honor society of the physics profes-
Earth’s surface, but also between one and fifty that penetrate 700 meteksgpf This spring we will be having an induction cer-
rock to the underground detectors. This study was to try to use té@bnyforthosewhoareelectedintoSigmaPi Sigma. The
information to infer whether the incident cosmic rays were primarily protogsals of these new organizations are to motivate students
or heavier nuclei. to become more involved in promoting physics in the
More recently, he had been a Research Associate at the Universitmpﬁmunity and around UMD, as well as honoring out-
Washington in Seattle, where he worked on the K2K long baseline neutrifgndi ng scholarship and fellowship in physics.
experiment as well as the Super-K experiments. His most significant wgglinued on page 2
has been the measurement of the neutrino beam using the Scintillating Fiber
detector, measuring some neutrino interaction parameters using this dete i
tor, and studying the effects of the nuclear medium on the neutrinoaaklancl and Kroenmg PaSS Away
interactions. This work included living in Japan for about four months. On January 1, 2006, retired Assistant Professor Lew
During this time, he continued to pursue his interest in cosmic ray extensakland passed away. He was a faculty member for 36
air shower physics while working on the WALTA cosmic ray experimenyears, retiring in thefall of 1998. For many yearshe was
which was an experiment that involved local high schools. the advisor for the UMD pre-engineering program, and
Rik grew up in Minnesota, so he already has cross-country skis, anduae quite active in the Minnesota Area Association of
and his wife, Karen, found their way onto the trails not long after the figysics Teachers.
snow. Getting skis for his 2.5 year old son took a while longer. In the non- Associate Professor John Kroening passed away on
winter month(s), he enjoys the sport Ultimate Frisbee, and does a lotviadrch 23, 2006 while on extended leave.
reading and listens to a lot of music when he is not pretending to be athletic

or doing physics. . . -
o Austin Assumes Joint Position

. . Dr. Jay Austin joined the Department of Physics and the Large L akes Observatory at
Inside this issue the beginning of Fall 2005. He received his BS degrees in Physics and Mathematics from
TheWater Column California Polytechnic State University in 1990, and his PhD from the Massachusetts
NuNews Institute of Technology/Woods Hole Oceanographic Institution Joint Program in Physical
Student Awards .

Catch Up with Past Grads Oceanography in 1999. After two years as a Postdoctoral Scholar at Oregon State
Student Resear ch Projects University, he served asaResearch Scientist at Old Dominion University for several years
Publicationsin 2004 beforetaking afaculty positionat UMD. Hisprimary researchinterestsdeal with how wind,
Directory of Faculty and Staff buoyancy, and stratification combine to determine circulation in coastal, estuarine, and
Eggiife;fo”se Form lacustrine (lake) systems. To study these, Dr. Austin utilizes both direct observational
—_— techniquesand numerical circulation models. With hisarrival at UMD, he planson shifting
1 his research emphasi s towards the study of large lakes, and how circulation and stratifica-
tion impacts the chemistry and biology of 1akes.



Physics Club (continued from page 1)

Recently the club has developed
connections with an East High School
physics teacher. We are hoping to
sponsor guest lectures and help out
with other activities for the physics
students there. There are a couple of
our members that are planning on
doing a short presentation at Lowell
Elementary School’'s Science and Math
night in March. We have also started
tutoring physics students from a local
high school and introductory level
physics classes. Derric Johnson, the
club secretary, came up with flyers Spring 2005 award luncheon.
advertising and promoting the per-
sonal tutoring opportunity. The funds
from tutoring go back into the club to
help pay for more activities. We were
able to donate prizes to the Regional
Science Fair on February 18th, 2006.
Some of the physics club members
participated as judges at this event as §
well. Branden Hakala, the club trea-
surer, has been working on designing
a physics T-Shirt as another fund rais- |
ing opportunity.

The contributions to the club have
also paid for fun activities like bowl-
ing with the faculty and staff. This
spring’s bowling event was very suc-
cessful with twenty-five physicists and
friends joining in the entertainment.
The reason why this was so fun was | ‘

because students had a chance to in- ....7
teract with the faculty in a casual [
setting. Some of the highlights were
seeing Andrew Clough dominate ev- e 'F' -
eryone in bowling even though itwas | ‘# ol J‘

'
%

his fifth time bowling, ever. Brian " ‘L

Bock was showing his perfect bowling 4 . N

form. Frank Habig (Professor Habig's

son, age 3.5) was entertainment as August 2005 Tank Lake gathering, hosted by Joe Wivoda. Back row: Matt Evans, Jay
usual because he thinks that yelling at Lyle, Mahmoud Shahin, John Hiller, Jon Maps. Frontrow: Joe, Steve Nicholas, Steve
the ball will make it go faster down the Wanzong, Kamran Ardakani. AWOL: John Swenson.

lane. He still has a lot of physics to
learn. In addition, we all enjoyed the

unhealthy food provided by the phys- Exp|oring TOpiCS

ics club. All these things made this

spring's bowling event fun.

Finally, the Club would like to
thank all of the faculty and depart-
ment staff who have supported its
efforts this year!
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Several Physics alums contributed to the Exploring Topics course taken by all Physics
freshman. Steve Nicholas (BS '91, MS '93), Nancy Smith (MS, '92), John Swenson (BS
'93), and Dave Updegraff (MS '95) each contributed a lecture to the course, to describe thei
work, how physics enters, and how their degree(s) contributed to their career path. The
other lectures in the course, which meets once a week, were contributed by the department
faculty, to describe their research area and current research projects, and by more advance
students, to describe their research projects and club activities.



Rick Zimmermann, winner of theOutstanding AcademicsAward,
and Professor Hiller.

Outstanding GTA SheilaAmenumy and Prof. Habig.

Graduates in 2004-2005

Three students graduated from Physics in 2004-2005. Eric
Grashorn completed an MS and transferred to the PhD program in
Minneapolis. Richard Zimmermann finished his BS, and Andrew
Bianconi obtained his BA.

Gift Funds

Gifts to the Physics Development Fund, the Donald Olson
Memorial Scholarship Fund, the Howard Hanson Scholarship
Fund, and the Friebe Award Fund may be sent to the Devel opment
Office, 315 Darland Administration Building, UMD, 10 University
Drive, Duluth, MN 55812. The Development Fund istargeted at
support of student research, through purchases of equipment and
help with travel expenses, and of awards to undergraduates for
superior performance. If you have questions or would like more
information about making a gift of any type to the Physics Depart-
ment, including estate planning, please contact us or the College's
Development Director, Tricia Bunten, at 218-726-6995 and
tbunten@d.umn.edu, or go online at www.d.umn.edu/develop-
ment/waystogive.html.

In memoriam
In June of 2005, Ruth Friebe, mother of Alan Friebe,

passed away. The Friebe Award fund was established by
Alan in honor of Ruth and Alan's father, Frank.
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Honors and Awards

The Outstanding Graduate Teaching Assistant for 2004-
2005 wasSheilaAmenumy. Sheilahad completed her PhysicsMS
in 2004 with Professor Sydor and was then admitted to the Water
Resource Sciences program and moved to the Twin Cities campus
after one additional year as a TA in Duluth.

The first Radulovich Scholar is Aaron Midivec, who has
been working with Gran on analysisof MINOSdata. A description
of this work is given in this issue of the newsletter. Aaron will
complete the MS program next year.

Richard Zimmermann received the Outstanding Academ-
ics Award for 2004-2005. Rick completed his BS.

A sophomore physics major, Soleh Dib, was awarded the
Olson Scholar ship for 2005, to work with Habig on the MINOS
project. Hedescribeshiswork inthisissue.John Eastman received
the 2005 Hanson Scholar ship, to continue working with Michael
Sydor on a new method for detection of skin cancer.

This year the department and the physics club both instituted
awards at the Regiona High School Science Fair, which was held
on the UMD campus for the first time in many years. The
department's award went to junior-high student Jor dan Bissell for
her project on the conductivity of various solutions.

Olson Scholar Soleh Dib.



Catch Up with Past Grads

Updates: Congratul ationsto John Swenson (BS '93) on the award of tenure and promotion to Associate Professor in the UMD Department
of Geological Sciences, and to Timothy Olson (MS '87) for the attention to his program at Salish Kootenai College on page 53 of the

September 2005 issue of Physics Today..

Jim Engholm, BS '91

After graduating from UMD with a
double major in Physics and Applied Math
in May, 1991, | set off for graduate studies
in physics at Cornell University in Ithaca,
New York. | quickly landed in the emi-
nently practical and deeply snide Infrared
research group...l felt right at home. | also
found the focus of my next 7 years - the
vibrational dynamics of small molecular
impuritiesin amorphous materials (e.g., the
water dissolved in common silica window
glass). We studied these with pump-probe
and photon-echo nonlinear techniques us-
ing a picosecond-pulsed mid-infrared laser.

The great thing about thisfield wasthe
huge variety of skills required of an experi-
mentalist. The precision optics and sensi-
tive high-speed electronicsinvolvedin non-
linear opticsare highly complex. Thework
requires relatively high vacuum and 2 to 3
Kelvin cryogenic systems. And the shoe-
string budgets require creative scrounging
and construction skills - most of us gradu-
ated with forma machine shop qualifica-
tions. Fun!

Just after passing my qualifying exams,
my postdoc accepted a professorship at the
University of Georgia He made me an
appealing offer to be his first graduate stu-
dent: | could take most of my data at
Stanford University, plus | could explore
the fantastic music scene of Athens, Geor-
gia Sol left Cornell to finish my Ph.D. at
UGA.

My gamble paid off as | worked two-
month shifts at Stanford's Free Electron
Laser (FEL) Center, whichisaquarter-mile
long linear accelerator that sends relativis-
tic electrons through a series of magnetic
fields to produce a mid-infrared pulsed la
ser. Asabonus, | gottolearn how to operate
truly giant cryogenic systems- 2500 litersof
superfluid liquid helium can be a tempera
mental mistress.

My lab work and growing knowledge
of the FEL's cryogenics evolved into a
postdoc and, later, full Staff Scientist rolein
the Stanford Physics Department. How-
ever, | wasslowly coming to therealization
that my true passions lay not in the physics
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itself but rather in the high-pressure prob-
lem solving and team leadership required
during our 24 to 48-hour shifts.

Thus, after an 11-year physics career, |
moved to suburban New Y ork City to be-
comethe Business Devel opment Director at
asmall fuel cell company. Thiswas great
because the CEO took me under hiswing to
teach me the business skills | would need,
whilel served asthe connection between the
physical chemistsand the businessworld. |
was responsible for securing funding from
government agencies (lots of proposal writ-
ing) aswell asfrom private companies such
asNokiaand Motorola (lots of schmoozing
and sales pitches - thiswas the late 90's). |
had come to realize that one of the most
important skillsthat physicsteachesis'gray
zone' problem solving. It turnsout very few
peoplein the businessworld are effective at
fearlessdy stepping into a poorly-defined
problemto sort it out, analyzetheright data,
and drive to some sort of implementable
resolution - a truly marketable skill.

So, | next parlayed my unusual skills
into an entry-level job with Booz Allen
Hamilton in New York City. Booz Allen
and similar management consultanciesfield
armies of energetic problem solvers against
high-profile business problems. For ex-
ample, despite no relevant knowledge, | led
the design and implementation of a cus-
tomer credit policy for a major telecom
manufacturer in both the US and Europe
(spending 9 months in Germany and The
Netherlands). | also developed workload
balancing software for the most compli-
cated call centersintheworld (for the IRS),
sized international property insurance mar-
kets, and led the business process redesign
of the UK's version of the Social Security
Administration (a fun 5 months in London
and Newcastle).

After meeting my future wife, Angela
(anative of East Berlin), we decided Booz
Allen's 90-hour weeks and 100% travel
wouldn't beconduciveto marriedlife, sowe
relocated to Saint Paul.

Once again, my job applications were
based not on experience or knowledge but
on unique skills. | became a Business
Development Manager for the Marketing
Analytics Department of Carlson Market-
ing Group in Plymouth, MN. Here, | only

needed to understand our stetisticians' ca-
pabilities so | could apply them to solve
clients business problems. These capabili-
ties mix many aspects of marketing and
consumer behavior through data mining,
predictive modeling, etc. - cool stuff to us
turbo-nerds.

Carlson is a conglomerate that also
includesRadissonand Country Inns& Suites
hotels, TGl Friday's, and a luxury cruise
line. 1 now lead the Marketing Analytics
Group that serves these Carlson sister com-
panies. Moreexcitingly, our teamiscoreto
transforming Carlson to become Customer
Centric and Data Driven (as opposed to a
50's-style focus on mass marketing and
intuition). Consequently our work is both
politically high profile and fraught with
change-management challenges- new skills
to learn!

Angelaand | continue to live in Saint
Paul in a 106-year-old Victorian that we
dearly love. My lifelong pursuit of someday
becoming proficient at guitar continues, but
| may haveto set that aside soon as our first
child is due in August.

My UMD physicsbasehascertainly set
me up for an exciting and interesting career
so far - and | sometimes get to shock my
current colleagues by being able to install
my own dishwasher.

Jack McDonald, BA '62

| graduated from UMD in June 1962
with a major in Physics and minors in
Mathematics and Philosophy. My father
died that summer, and | had to close his
business. | joined the Army Reserve that
year and spent six monthson activeduty and
five and a half yearsin the active reserve. |
was in the 367th Combat Engineering Bat-
talion and spent a good part of the time as
Chemical, Biological and Radiological war-
fare NCO.

In December 1963 | went to work for
Control Data (CDC) in Minneapolis. My
positionwasprimarily asaReliability Engi-
neer in the Peripheral Equipment Division.
They were interesting times. At the time
Seymour Cray was our computer designer.
It was afairly short time before | became a
L ead Engineer, but thiswasadeclining cost
business. It was my thought that we would
soon be selling unlimited capacity to every-



onefor nothing. | began looking for another
job although many people said | was crazy.
In the end Control Data and many of its
contemporaries were to vanish. While at
Control Data, | was ableto take ten courses
in mathematics, electronics and program-
ming.

| left CDC in February of 1967 for
Minnesota Power (MP) (Allete) where my
first job was that of an Industrial Sales
Engineer. This position involved working
with the company’s largest customers on
service and rates as well as a great deal of
community involvement. After about five
yearsinthisposition, | was asked to occupy
a new position which was created at that
time. It was essentially as an internal con-
sultant with emphasis on efficiency. Not
long after this job began, MP embarked on
the Square Butteproject, and | wasgiventhe
additional task of monitoring and reporting
the cost and schedules to the lending insti-
tutions. Square Butteinvolved apower plant
and 400-mile DC transmission line from
Center, North Dakota to Duluth, Minne-
sota. The overal cost of the project was
$400 million. The reporting was unique and
involved establishing a special computer-
ized reporting system for both financial
reporting and construction schedules. This
was done with internal and external re-
sources, including Booz, Allen and
Hamilton. During the previous nine years |
had acquired a diplomain Accounting and
adiplomain Law from LaSalle Extension
University.

It wasn't long after the completion of
the Square Butte project that | moved to the
Purchasing Department, as Director, where
they were in the process of computerizing
the purchasing process. After about a year
there | was asked to examine the possibility
of diversification for the company.

It wasmy conclusion that adiversifica-
tion effort was possible but difficult. Two
out of three acquisitions fail, usually be-
causethe buyer paystoo much. At that time
the CEO decided | would leavethe Purchas-
ing Department and head up the diversifica-
tion effort by becoming General Manager of
the Topeka Group, awholly owned subsid-
iary of MP. We were responsible for identi-
fying and acquiring companies as well as
managing them. We acquired Universa
Telephone headquartered in Milwaukee,
Wisconsin. We spun off three subsidiaries
of Universal and retained the telephone
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properties and the water utility, Southern
States Utilities located in Orlando Florida
Our next investment wasin Deltona Corpo-
ration with an option on their water utilities.
At that time, 1986, | became a Vice Presi-
dent of MinnesotaPower and General Man-
ager of Topeka. Threeyearslater, wemerged
the Deltona water utilities with our South-
ern States Utilities.

With the integration of the water utili-
tiescomplete, | left TopekatobecomeGroup
Vice President of Power Production with
responsibility for power plants and trans-
mission lines. Then | became the Group
Vice President for Corporate Devel opment
with responsibility for acquisitions and for
development of acorporatestrategic plan. It
was during this period MP acquired Lehigh
Acres, which was a combination of water
utilities and raw land. After the strategic
plan was complete, | was promoted to Ex-
ecutive Vice President of Finance and Cor-
porate Development. My last acquisition
was the Adessa auto auctions.

In February 1997, | retired from MP to
have time for my own privately held com-
pany, land investments, and my passion,
computerized stock market investing. At
retirement, Minnesota Power had the most
successful diversificationeffortintheutility
industry, all of our major acquisitionsbeing

profitable.
Lm* h'

Peter Lukens, BS '90

After completing a B.S. in physics at
UMD in 1990, | spent 6.5 years working
toward a PhD in condensed matter physics
at the University of Cincinnati. The physics
department at U.C. had just moved into a
new building and the facilities were excel-
lent, albeit a bit sparse in the beginning. It
wasin this department that | became famil-

iarwithHeliumliquefaction, sincethebuild-
ing had a gasrecovery system and liquefier
for its condensed matter labs.

| worked with Professor David Mast
characterizing the effects of disorder onlow
T, and high T_ Josephson-junction (JJ) ar-
rays. Duringtheseyears| learned quiteabit
about thin-film sample fabrication at the
Westinghouse Scienceand Technol ogy Cen-
ter and at the National Nanofabrication
Facility on Cornell's campus, where we
produced our JJ array samples. Interest-
ingly, Westinghouse was developing JJ ar-
rays for use as infrared detectors under a
contract with the Air Force. This would
come back to haunt me 10 years later when
| interviewed with Raytheon Missile Sys-
tems - an Air Force funded company.

After finishing my degree in 1997, |
found my placeinnorthern Californiawhere
some of my family isfrom. My excitement
about afirst 'real’ job was tempered pretty
quickly when | found myself in the parking
lot with my littlebox of belongingsafter just
11 months. Laid off, along with half the
company! | decided that one ride through
the semi-conductor industry's cycle was
enough for me and went to work for Varian
Scientific Instrumentsin Palo Alto. It was
there that | found a good fit for my skills
with vacuum systemsand cryogenics. Over
the next seven years, | worked with asmall
group to develop and bring to market a
cryogenicNMR probebuilt around aclosed-
cycle Helium chiller.

It was also during this time that | be-
came involved in the booming real estate
market and purchased 4 homes in northern
Cdlifornia. In the past 2 years, | have
diversified my holdings and bought homes
in San Diego, Lake Tahoe and, most re-
cently, Tucson, Arizona.

In July of 2005, | resigned my post at
Varian and joined Raytheon Missile Sys-
tems where | am in a group developing
closed and open-cyclecryogenic systemsfor
missiles. | am currently residingin Tucson,
Arizona but hope to arrange a transfer to
Raytheon'sdivisionin SantaBarbara, where
satellite and cryogenics development is
based.

If I haveoneinsight for undergraduates
studying physics and aiming for a career in
industrial science, itis: Thereisopportunity
out there. Y oujust haveto havethecourage
to go for it.



Yamin Ma, MS '86

Inearly September, 1986, my wifeYing
and |, along with our older son Yous, left
Duluth for the Twin Cities after completing
my MS program in the UMD Physics De-
partment.

Instead of continuing in a physics pro-
gram, | had decided to switch to an applied
field - the heat transfer program in Me-
chanical Engineering department at the U
of M-Twin Cities campus - to gain know!-
edge and skills. | started my PhD program
focusing on radiative heat transfer. The
subject is very much an applied physics
topic in my mind, involving solutions of
integral-differential equationsin the energy
equation. Luckily my thesiswork at UMD
under the guidance of Professor Hiller pre-
pared me well for the numerical simulation
task and alowed me to be involved in a
journal publicationearly on. However, tran-
sition from aphysicsstudent to an engineer-
ing one did require some extrawork. It is
particularly true for fluid mechanics.

My PhD dissertation work began in
1989 under the support of two co-advisors
with funding from NSF and the Contamina-
tion Control Consortium, which consists of
several major semiconductor companiesin
the Particle Technology Laboratory in the
Environment Division of the ME Depart-
ment. Early inthat year, my wife started her
M S program in Statistics, a subject working
with numbers that she was fascinated with
since her childhood.

My project wasto devel op amass spec-
trometer for ppb level detection of contami-
nant species in high purity gases used for
semiconductor processing. Withthe help of

a physics professor, my third co-advisor, |
successfully completed the project and real -
ized ppb level detection. The instrument
was even in time to help solve a drift tube
contamination problem for the researchers
in an early neutrino detection experiment
underground in the Soudan mine.

After abrief stint asapostdoc, | took my
first industrial job in 1992, anticipating a
growing family. Early in the same year, my
wife began to work for 3M on Quality
Control. Late that year our younger son
Rosswasborn. A coupleyearslater, Ying
moved on to work for a catalog company in
statistical market analysis and data mining
- which became her career focus.

The Minneapolis company that | went
to makesfluid handling and finishing equip-
ment for the auto industry My responsibil-
ity wasto 'utilize known knowledgeto solve
company technical problems and develop
new products, instead of gaining new know!-
edge.' Using the concept of E=V/d, | was
ableto lower the supply of 60kV - 80 kV to
about 15kV - 20 kV by introducing a close-
by ground terminal for the electrostatic
sprayer. We achieved comparable charging
efficiency but simplified the device and
improved equipment operation safety.
Another interesting project that | had a
chancetowork onwasto developaCoriolis
mass flow meter to handle highly viscous
non-Newtonianfluids. Besidescompleting
the prototype of the Coriolis mass flow
meter, my co-workers and | also identified
an additional Corioliseffect when the meter
isin motion. In addition to the oscillation
referenceframeinthemeter itself for detect-
ing the moving fluids, the bulk meter rota-

Student Research Projects

Soleh Dib, Olson Scholar

| had thegood fortuneto beawardedthe
Olson Scholarship to conduct research this
past summer and academic year involving
the MINOS project. | wasinvestigating the
effects atmospheric temperature has on the
flux of cosmicray neutrinosobserved by the
MINOS Far Detector.

For the past few years - before the start
of the neutrino beam that the detector was
built to detect - the far detector has been
busily observing neutrinos that have been
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generated by cosmic ray particles smashing
into nucleonsintheatmosphere. Now if one
were to assume that, since these neutrinos
are generated by collisions in the atmo-
sphere, the number of neutrinos generated
would vary with the density of the atmo-
sphere, one would be assuming correctly.
This correlation between atmospheric den-
sity - and thus temperature - and cosmic ray
neutrino flux is a well known and docu-
mented phenomenon. As the atmospheric
temperature goes up the density decreases,
and thus fewer particles collide with atmo-

tional movement such asmountingthemeter
on arobot arm will cause the moving fluids
toexperienceadditional Coriolisforce. Once
identified, canceling out the undesirable
signal becomesrelatively easy with current
technology.

In 2001, | started to work for a small
company that my PhD advisor and another
ME professor founded. Coincident or not,
Ying needed to move, too, in the middle of
that year - first to Target and eventually
lured out by afriend to a smaller company,
still working in her chosen field.

Inmy new job, | switched back to work
on devices for the semiconductor industry
again. My product is called a vaporizer; it
convertsliquid precursors, whicharemostly
metal-organic compounds these days, to
their vapor phase, the purer the better. It
seems that we have a product with a very
high potential. Compared to a purely tech-
nical endeavor, heavy customer support and
rather frequent travel have become part of
my daily life. Nevertheless, seeing the
product that | worked on solve customers
problems can be satisfying.

Looking back, it is unbelievable that it
has been almost twenty years since we left
Duluth. Everything seems as though it
merely happenedyesterday. Y ousi wasonly
two and a half years old then. But now, as
independent as he can possibly be and abso-
lutely refusing any parental interference, he
has begun his PhD study in elementary
particle physics at Caltech. Rossisateen-
ager now andisin eighth grade. Apparently
we have to work hard for quite a few more
years before he disappears.

spheric nuclei, and fewer neutrinos are gen-
erated.

Thegoal of my project wasto show that
thiscorrelationisreflectedinthecosmicray
neutrino data that the far detector has gath-
ered. For thisproject | mostly worked out of
Prof. Habig'slab in the Physics Department
hereat UMD. Duringthecourseof my work
on this project, | learned how to use unix,
gather the neutrino data, make cutsto elimi-
nate suspect data, and run certain statistical
algorithms to analyze the data that | had
chosen.



John Eastman, Hanson Scholar, BS '06

| completed a UROP (Undergraduate
Research Opportunities Project) titled Mea-
suring Spectral Absorption Coefficient for
Micron-Sized Particles. Thisresearch con-
sisted of studying the effects of spectral
absorption and scattering of particles sus-
pended in fluid. We found a relationship
between the absorption and scattering of
photons compared to the amount of par-
ticlesin water. The absorption coefficient
for red clay particles in Lake Superior,
galbstoff in the Duluth Harbor, and phy-
toplankton in the lake were al so measured.

The beginning stages of this project
consisted of setting up the optical apparatus
on alab bench. A light source was con-
nected to a diffuse cavity via fiber optic
cables. A monochromator and collimator
were used to collimate the light from the
source. The detector collected the photons
whichwerenot absorbed and read the signal
coming out of the cavity. Thelast step was
the online data processing unit which col-
lected all the information.

The data obtained at this part of the
experiment was used to examine the effects
of absorption and scattering by micron-
sized polystyrene spheres and various L ake
Superior samples. Looking at thisdatatold
how many timesthe photonsarereflectedin
the cavity and how much light was absorbed
inside the cavity due to particles suspended
inthequartz vials. Using thedatacollected,
the relationship between the number of par-
ticles in the quartz vials and the amount of
absorption and scattering which took place
was studied.

Many physicistsbelievethereflectance
is proportional to the backscattering which
takes place; however, the results in many
studies have some discrepancies. The dis-
crepancy comes from the fact that multiple
scattering was not taken into account. For-
ward scattering was considered negligible
in reflectance from ocean waters, but in my
research this did not hold true for Great
Lake waters. Thisresearch will help in the
understanding of topics such as the trans-
port of red clay from erosion in Lake Supe-
rior and pollutants in water.

Professor Sydor has guided methrough
thisresearch. Heintroduced metothemetal
shop, showing me how to fabricate various
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metal piecesneeded for theexperiment. He
also showed me how to properly setup the
lab experiment to obtain accurate data.
When the datawas collected he assisted me
inanalyzing it to ensurethe experiment was
going as planned. This UROP taught me a
lot about the process of creating an experi-
ment and working through problems until
it is finished.

Aaron Mislivec,
Radulovich Graduate Fellow

In fall '04, after earning a degree in
mechanical engineering at North Dakota
State University and subsequently working
as an engineer in the Twin Cities for 3
years, | entered the world of physics as a
graduate student in the physics masters
program at UMD. During my first year |
devoted most of my time to catching up on
the physicsthat | had not beenintroduced to
as an engineering student. Now in my
second year, | have finally begun doing
research for the MINOS experiment under
the direction of Prof. Richard Gran, who
joined the physics faculty this past fall.

Much of my research effort thusfar has
been in the analysis of electron neutrino
(Nue) appearancein MINOS. The mission
of this analysisisto identify avery small
population of charged current (CC) Nue
events that result from muon neutrinos
(Numu) oscillating to Nue's. This is a
formidable challenge since the MINOS ex-
periment was designed for the detection of
Numu’'s. CC Numu events can be readily
identified in the detector by the characteris-
tic track of the muon produced in the event.
CC Nue events produce an electron that
appears in the detector as an electromag-
netic shower. It is this electromagnetic
shower that can be used to identify a CC
event as being Nue. However, neutrino
events of all types can produce hadrons,
such as pions, and gamma rays which can
also appear in the detector as a shower.
These showers often resemble an electro-
magnetic shower produced by an electron.
Therefore, the challenge of identifying Nue
events in MINOS lies in distinguishing
between electron showers and hadron and
gamma-ray showers.

Nue candidate events must be segre-
gated from an immense background that
consists primarily of Numu events. Nue

events can then be identified from this
group of candidate events with the use of
computer algorithms or human scanning.
Human scanning involvesa scanner identi-
fying an electron shower by itsshape, spatial
dimensions, and distribution of deposited
energy within the shower.

My contribution hasbeento scanMonte
Carlo events and compare my resultsto the
truth information. This is part of a larger
effort to determine the minimum energies of
the incident neutrino and electron shower
above which human scanning can reliably
identify a Nue event inreal data. The Nue
appearance analysisis still evolving, and its
final form could consist of algorithmssupple-
mented or enhanced by human scanning.

Another project that | have recently
begun will probe neutrino interactions at
their most fundamental level. Thisprojectis
a study of CC Numu quasi-elastic (QE)
events in MINOS. My first task is to
generate the event energy and muon angle
distributionsfor these eventsfrom the data.
Thesedistributionswill then be comparedto
thosepredi cted by theneutrino-nucleoncross
section. Theneutrino-nucleon crosssection
is based on current theories of how neutri-
nos interact with nucleons. MINOS pro-
videsalargedata set of CC Numu QE events
for which to test these predictions.  Studies
such as these could provide further insight
into how neutrinosinteract with nucleonsas
well asthe structure of nucleons and nuclei.

Understanding neutrino-nucleon cross
sections is critical to neutrino oscillation
experiments such as MINOS. The primary
objective of MINOS is to measure the
disappearance of Numu's that result from
oscillations to other neutrino flavors. In
order to measure how many Numu'’s disap-
pear, we need to know how many would
interact in the detector had oscillations not
occurred. This point of referenceis calcu-
lated using the neutrino-nucleon cross sec-
tion. Therefore, the experimental certainty
of MINOS, as well as other current and
future neutrino oscillation experiments, de-
pends in part on our understanding of these
Cross sections.

Neutrino oscillation experiments such
as MINOS may be a gateway to advancing
our knowledge of the fundamental particles
of nature. It is exciting to be involved in
such an experiment, and | am thankful to the
Department of Physics at UMD for provid-
ing the opportunity to be a part of it.



Yuhu Yan, WRS PhD candidate

| am a PhD candidate in Water Resources Science Pro-
gram of the University of Minnesota. To finish a PhD degree
on Lake Superior isachallenging process. First of all, | would
liketo give my special thanksto my advisor, Professor Sydor,
who gives me great help not only for my research, but also for
other difficulties| have as much as he can. Next, | would like
to take this opportunity to express my gratitude to the Physics
Department of UMD for kindly giving me financial support
and summer research funds these years to help me finish my
study and research.

In my research | study new algorithms and methods to
detect the water-surface chlorophyll-a (Chl-a) concentration
and estimate the deep Chl-a amount in Lake Superior by
satellite Remote Sensing (RS) techniques. RS is a practical
and cost-effective tool for synoptically monitoring surface-
water quality of the Great Lakes at consecutive temporal
intervals and large spatial scale. Estimate of concentration of
phytoplankton in the near-water surface can be derived from
satellite images. Basically, the greater the concentration of
phytoplankton pigments (mainly Chl-a), the greener the
water. There are several empirical algorithms and semi-
analytical algorithm for retrieving [Chl-a] concentrations
from satellite-derived remoterefl ectance, but for Case-2 water
the problemsbecome more difficult because of theinterdepen-
dency of Chl-a and other factors such as colored dissolved
organic matter (CDOM) and suspended sediments. The Chl-
aisnot the only onedominating the spectral signature of Case-
2 waters, whichisalso much affected by absorption by CDOM

The Water Column

by Jay Austin (with acknowledgment to Mike Sydor)

The current academic year has been one of significant
‘overturn' with respect to the study of aquatic and marine
systemsin the Physics Department. Brian May has left usfor
aposition at Okanagan College in British Columbia, Canada.
Elise Ralph has |eft for a permanent position at the National
Science Foundation in the Division of Ocean Sciences, where
sheisnow aProgram Manager. Findly, | joined thefaculty in
Fall 2005, with a joint appointment to the Large Lakes
Observatory. More about my work later.

Mike Sydor and his group continue their studies of the
optical properties of lake water. This is an important contri-
bution to the limnological community, since most algorithms
that havebeen devel opedto use satellitedatafor theestimation
of water properties such as phytoplankton concentration or
sediment loads have been developed for oceanographic sys-
tems, and are not necessarily applicableto lake conditions. He
currently has two students working for him.

Masters student Yuhu Yan is working on modifying
standard algorithms to address satellite estimates of chloro-
phyll in Lake Superior. Yuhu is using in-situ measurements
of reflectance (Rrs) to ground-truth satellite data. Mike and
Y uhu have made several types of measurements of ground-
truth reflectance using polarization and below-surface mea-
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and scattering by suspended sediments. Empirical algorithms do not
work very well with Case-2 water, since its complexity and semi-
analytical algorithm requires precise measurements of Inner optical
properties (10Ps) of water which isdifficult and complicated to execute
in the field.

| applied an Artificial Intelligent Neural Network (ANNS) to the
problem. ANNSs are widely used as continuous models to fit non-linear
transfer functions. The relationships between Remote Sensing Reflec-
tance (Rrs) and |OPs are complex, non-linear, and their biological nature
implies a significant variability. ANNs have advantages (such as the
association of non-linear complexity and noise filtering and so on) over
traditional methods in treating this problem. Like a black box, neural
network will give the correct output when a given input pattern is
presented. To do this, the network 'learns by training on sets of example
data. The training set contains pairs of input values and known correct
output values which are representative of the data the network will be
asked to interpret. The input values are fed into the network, and the
network calculates the output. ANNs methods are fast, precise, and
flexible.

After water-surface [Chl-a] detection, we want to know more about
Chl-a in the deep water by RS methods. To estimate deep Chl-a, we
examined avariety of data on depth profilesfor [Chl-a] and temperature
in southeastern L ake Superior and western L ake Superior. Wefound that
there exist viabl e relations between [Chl-g] in the near-surface of water
and maximum [Chl-a] in deep water and total Chl-a. First, | applied an
ANNSsto thisissue, and then | applied the Gaussian Distribution Model
to simulatethe depth profilesof [ Chl-a] based on[Chl-a] near the surface;
we got reasonably good results for both methods.

surements to determine true Rrs accurately. This is needed because
chlorophyll concentrations in Lake Superior are very low (0.5mg/m?);
thus any inaccuracy in Rrs leads to large error in phytoplankton
concentration estimates. Aside from standard algorithms, Yuhu is also
using neural networks to estimate chlorophyll concentration in surface
waters of Lake Superior and to extend the result to total chlorophyll
estimates based on the relationship between surface concentrations and
chlorophyll profiles with depth.

John Eastman is using optical integration cavity techniques to
measure accurately the spectral absorption coefficient by red clay par-
ticles suspended in water. Red clay isthe main constituent of inorganic
particles in the western arm of Lake Superior. The knowledge of its
absorption coefficient is needed to separate the chlorophyll signature
from red clay, and to determine the suspended load in Lake Superior
attributable to erosion of red clay banks along the Wisconsin and upper
Michigan shores.

My research is roughly evenly split between observationa tech-
nigques and numerical techniques. | most recently had a soft-money
positionat Old Dominion University inNorfolk, VA. My focustherewas
on coastal and estuarine physics, with grants funded to study offshore
frontal structures and to study estuarine-shelf interactions using numeri-
cal modeling techniques. While | intend to continue to pursue these
studies, | am also interested in starting an active lake program as well.
The transition of funded grants from a soft-money position to a faculty
position has resulted in some exciting opportunities: | will be hiring a
postdoctoral scholar this year to participate in numerical modeling
studies, and | have purchased (and am waiting for) an Autonomous
Underwater Glider for usein the Lakes. The glider will give us around-
the-clock, round-the-calendar presencein Superior, and other lakes that



| am interested in studying. I'm also interested in careful dirgxtysics topics can be studied with renewed fervor.
measurements of surface momentum and heat fluxes, somethingThe SNEWS supernova neutrino watch project is now fully
that is strangely lacking in the Great Lakes, considering thetomated. The list of participating experiments is SNO in
importance of temperature to lake density and circulation. To tigatdbury, Ontario, IceCube/AMANDA at the South Pole, Super-
end, I'm currently constructing a meteorological buoy with appriéamiokande in Japan, and LVD in the Gran Sasso tunnel in Italy.
priate sensors for use in Superior and other large lakes. A time coincidence of neutrino burst events in a subset of these
On the numerical side, | am busy setting up a server systeraxperiments may signal that a supernova has happened, and allow
anchor a strong numerical modeling program at UMD. | haastronomers to observe even the earliest light from the explosion.
gotten funding for using numerical models to study how ocealiecause there are only hours between the neutrino signal and the
shelves and estuaries communicate with each other, but am fimt light, full automation is an advantage.
trying to focus some of my attention on lake modeling. | have a 3- The MINOS experiment published its first neutrino physics
D model of Superior running right now, and will be working withesults based on 2 years of “atmospheric” cosmic ray neutrino data,
Katsumi Matsumoto of UM-TC to integrate a carbon cyclingnd saw 107 neutrino event candidates. The MINOS detector is the
submodel into this model. | am also involved with a group of LL@ost significant such detector to have a magnetic field, so we were
researchers interested in the carbon ecology of East African alfte to tell the difference between neutrino and anti-neutrino
lakes, and will be constructing and running models (and helpingeractions in our detector, because the positively and negatively
with observations) for Lake Tanganyika, in East Africa. charged muons curve opposite directions. This initial data set
A final project which | am really excited about is an extensiageveals no difference between neutrino and anti-neutrinos, though
of some numerical work that | got funded while at ODU. Numeriddie sensitivity to such a difference is limited by the size of this initial
models, while an ideal way to teach about how systems respondatia set.
different types of forcing, are much too complicated to be used as The second physics result to come out of the MINOS experi-
classroom tools. We have developed a graphical front-end tment is from the running of the neutrino beam from Fermilab to the
research grade numerical model of the Chesapeake Bay whistlerground detector in Soudan, MN. This beam turned on in
allows a user to adjust forcings such as freshwater fluxes throdghuary 2005 and the first far-detector neutrino was observed in
several sub-estuaries and wind speed and direction, and observeltlieh. Through March 2006, MINOS has collected the most
response of the system in real-time. | have several undergradusitgsficant long-baseline neutrino dataset to date. The initial
at UMD interested in the project and am currently seeking fundiagalysis results will be available by the time you receive this
for the next phase of the project. The next phase will consistnefvsletter — they are winding their way through the analysis team
building a more robust, modular, and flexible tool, and to desigawe speak. This will be the second long-baseline oscillation result
classroom curricula to use with the model, so that it can be use(k&K has the first), and continued operation in the next four years,
a teaching tool at both the high-school and undergraduate levelabtiut five times the statistics, will dramatically improve the preci-
you are interested, check outwww.d.umn.edu/~jaustin/CHIMP.htsibn of the result.
The UMD group has been playing a significant role in the
operations of the far detector. This is not so surprising, considering

NU NeWS we are the closest university to that facility. We are responsible for
maintenance and resolving physics issues, some in hardware and
by Rik Gran some in software. With the Fermilab beam turned on, the bar has

Since Dr. Habig is enjoying his McKnight Foundation Profeeen raised to make the far detector operational for essentially all
sorship, it falls to me to talk about all that is new for us in neutrin@$.the time the beam is available: 99.5% of the time. Indeed, the
The department now has two faculty doing experimental neutrfia¢ detector has remained more stable than the beam and the near
physics, and a corresponding increase in the activities we @géectors themselves. Most of the far detector maintenance is now
involved in. It has been an active year. completed when beam is shut down. Overall, the far detector has

The Super Kamiokande experiment just wrapped up a secbeen live 98% of the time.
~5 year running period (called SuperK-I1). In this past year, the Dr. Gran has expanded the neutrino group in two new direc-
experiment has produced more results from the SuperK-1 peridans. He has taken an interest in the oscillation physics, but rather
and is completing work on the validation of the SuperK-1I data than the results hinted at above for the disappearance of muon
preparation for results from the new data set. As far as we can Bgltrinos, he and two students have been working on the search for
neutrinos still oscillate, protons still don’t decay, and the sun is s@ilectron neutrino appearance. The same oscillation mechanism
shining. SuperK also completed its service as the far detectortf@t makes muon-neutrinos appear at the far end as tau neutrinos
the K2K long-baseline neutrino oscillation experiment. also allows them to appear as an excess of electron neutrinos. The

With the completion of the data taking, UMD sent severkey word here is excess. This should be a rare occurance, and it is
students to help with the SuperK-1Il upgrade. Three undergradweagplicated by the fact that there are already electron neutrinos in
students spent most of the summer preparing and testing about 0®deam naturally, as well as physics processes that can mimic
big (50cm) photomultiplier tubes so that they could be installed teiectron neutrinos. The goal is to look for an excess of these things
fall and winter. The addition of 6000 more tubes will return SupefK top of a large background of intrinsically electron-like neutrino
to its initial capabilities. In particular, sensitivity to low-energinteractions.

solar neutrinos will be improved, and the related solar neutrino The second direction is into neutrino interaction phenomena.
The MINOS near detector is taking data in the most intense

neutrino beam ever created. This is an excellent opportunity to
improve the measurements of the fundamental interactions neutri-



nos have. Not just how often, but what are all the different ways a neutrino
interaction can occur. A proposed experiment, the MINERVA experiment, is

planned for 2010 will further improve on these measurements by installing a new
detector specifically optimized for this kind of analysis. Dr. Gran has joined this

group, and UMD students will play a role in the design, construction, and analysis
in the next several years.

Directory of Faculty ...

Jay A. Austin, Assistant Professor
jaustin@d.umn.edu, 218-726-8773

Bo R. Casserberg
Associate Professor
bcasserb@d.umn.edu, 218-726-8247

Richard W. Gran, Assistant Professor
rgran@d.umn.edu, 218-726-7096

Alec T. Habig, Associate Professor

Gordon Likely, John Sorensen, and Bo Casserberg, after the spring 2005 award luncheon. ahabig@d.umn.edu 218-726-7214
John R. Hiller
Publications in 2005 i
jhiller@d.umn.edu, 218-726-7594
Cosmology Darrin E. Johnson, Instructor
T.F. Jordan, “Cosmology calculations almost without general relativityeti- djohns30@d.umn.edu, 218-726-7210

can Journal of Physics 73, 653 (2005). H E Jord
omasF. Jordan

Experimental Neutrino Physics Professor Emeritus

Y. Ashieet al., "A measurement of atmospheric neutrino oscillation parameters tiordan@d.umn.edu, 218-726-7213.
by Super-Kamiokande | Physical Review D 71, 112005 (2005). )

M. Hasegawaet al., "Search for coherent charged pion productionin neutrino- Jonathan Maps, Assistant Professor,
carbon interactions,Physical Review Letters 95, 252301 (2005). Director of Graduate Studies,

K. Kobayashital., "Search for nucleon decay viamodes favored by supersymmetric 21d Assistant Head

grand unification models in Super-Kamiokande-Physical Review D 72, jmaps@d.umn.edu, 218-726-8125.
052007 (2005).

Elise A. Ralph, Associate Professor
Quantum Physics eralph@d.umn.edu, 218-726-7627.

S.J. Brodsky, C.E. Carlson, J.R. Hiller, and D.S. Hwang, "Constraints on proton

structure from precision atomic physics measuremepitgsical Review Letters Michael Sydor, Professor

94, 022001 (2005); 169902(E) (2005, 049102 (2005). msydor@d.umn.edu, 218-726-7205.
J.R. Hiller, S. Pinsky, N. Salwen, and U. Trittmann, "Two-dimensional super
Yang-Mills theory investigated with improved resolutioRfiysical Review D and Staff

71, 085008 (2005).
J.R. Hiller, S. Pinsky, N. Salwen, and U. Trittmann, "Direct evidence for the ) )
Maldacena conjecture for N=(8,8) super Yang-Mills theory in 1+1 dimensions," 0T Johnson, Executive Secretary

Physics Letters B 624, 105 (2005). phys@d.umn.edu, 218-726-7124.

T.F. Jordan, "Affine maps of density matriceBhysical Review A 71, 034101 _

(2005). Denise Oster holm _
Laboratory Services Coordinator

Oceanography and Limnology dosterho@d.umn.edu, 218-726-6312.

J.A. Goff, J.A. Austin, S. Gulicket al., "Recent and modern marine erosion on

the New Jersey outer shelfMarine Geology 216, 275 (2005). John Sorensen, Research Fellow

S.P.S. Gulick, J.A. Goff, J.A. Austiet al., "Basal inflection-control led shelf- jsorense@d.umn.edu, 218-726-8469.

edge wedges off New Jersey track sea-level f@kglogy 33, 429 (2005).

J.A. Sorensen, L.W. Kallemeyn, and M. Sydor, "Relationship between mercury
accumulation in young-of-the-year yellow perch and water-level fluctuations,"
Environmental Science & Technology 39, 9237 (2005).
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Spring 2006 UMD Physics Newsletter Response Form

Name:

Address:

Phone:

E-malil:

Employer:

Title:

Do youwishto be added tothe alumniweb directory?
(The URL s http:/Awww.d.umn.edu/physics/contact/alumni.htm.)

Areyouwillingto serve asacareerinformation resource for physics students?
(The currentlistis at http://www.d.umn.edu/physics/career/alum-res.htm.)

Wouldyoulike tobe featuredinthe nextnewsletter?

Mynominee forthe CSE Academyis because:

Tellusaboutyourself;

Send your reply by one of the following means:

Lost Addresses

If anyone knows a current address
for someone on the list below, please
send it in or have the person get in
touch. Thanks!

James C. Anderson, BA '50
Elsa Cronk

Leeka Z. Gwanganalie, MS '91
Judith A. Holmbeck, BA '68
Michael R. Jones, BA '69
Kambiz Khosroshahroudi, BS '85
Nagi Keung Lee, BA '71
Zhongwei Liang, MS '98

Mohd I. Mohdyusof, BS '86
Yaseen S. Murayed, BS '85
Charles C. Nelson, BA '58
Gerald D. Nelson, BA '60
Anthony K. Quick, BS '92
Daniel Shaffer, MS '96
Haichuan Tan, MS '96

» mail to University of Minnesota Duluth, Department of Physics, 371 MWAH,

1023 University Drive, Duluth, MN 55812.
* fax to 218-726-6942.
» e-mail to jhiller@d.umn.edu.

» web page form at the URL http://www.d.umn.edu/physics/response.html.

Thanks!! We'll enjoy hearing from you!
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