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This issue of THE BIOLOGICAL PHYSICIST
brings you a feature interview with Boston University’s Mal
Teich, who has recently published, with co-author Steve
Lowen, a new book on Fractal-Based Point Processes
(Wiley 2005).

We also bring you the announcement of the winner of
the Biological Physics Prize, important information about the
upcoming March Meeting, including a listing of all
Symposia and Focus Sessions, and a tentative schedule of
Symposia. (Remember that the abstract submission
deadline is Wednesday November 30!) Finally, we bring
you PRE Highlights, and a plentiful batch of job ads, as the
fall academic hiring season gets into full swing. Enjoy!

--SB




A Conversation with

Mal Teich

Lk

S. Bahar

Malvin Carl Teich is a faculty member at
Boston University, where he holds joint
appointments in the Departments of Electrical
and Computer FEngineering, Physics, and
Biomedical Engineering. He is Co-Director of
the Quantum Imaging Laboratory and a
Member of the Photonics Center, the Hearing
Research Center, the Program in
Neuroscience, and the Center for Adaptive
Systems. He is also Professor Emeritus of
Engineering Science and Applied Physics at
Columbia University. His well-known research
achievements extend from the development of
nonlinear heterodyne detection to the role of
point processes in the neurosciences. He spoke
recently with THE  BIOLOGICAL
PHYSICIST about his research and his latest
book, Fractal-Based Point Processes, co-
authored with Steven Bradley Lowen and
published in 2005 by Wiley.

THE BIOLOGICAL PHYSICIST: What
got you interested in point processes? Was
your interest initially generated by your
work in engineering and photonics?

Mal Teich: My interest in point processes
began with the work I carried out for my
doctoral dissertation at Cornell in the mid
1960s. With the advent of the laser a few years
earlier, nonlinear optics had become an area of
great interest in physics. My PhD thesis
centered on observing two-photon
photoemission from a metal (sodium)
illuminated by laser light. This process occurs
when two photons conspire to release an

electron from the material, a single photon
having insufficient energy to do so. The
probability of a pair of photons being localized
at a point in the material is determined by the
point process representing the photon arrivals
of the laser light. In subsequent years, as a
faculty member at Columbia working with my
own PhD students, I carried out many
experimental and theoretical studies in
photonics that involved point processes,
including the generation of photon-number
squeezed light, the transformation of photon
statistics imparted by fiber-optic amplifiers,
and the analysis of noise in avalanche
photodiodes.

In the "About the Authors'" section of the
new book, one reads that "Teich's interest
in point processes in the neurosciences was
fostered by a chance encounter in 1974 with
VWilliam J. MecGill, then Professor of
Psychology and President of Columbia
University."  Describe that "chance
encounter'. What exactly did you talk
about with McGill?

One spring day in 1974, out of curiosity I
ambled over to the Columbia Faculty House to
hear what the President of the University, a
mathematical psychologist named William J.
McGill, had to say in a lecture entitled Signal
Detection Theory. He was presenting a talk at
the University Seminar on Mathematical
Methods in the Social Sciences. 1 had never
met McGill but the title of his talk intrigued
me and, after all, he was the President of the



University. In his talk, he suggested that
Poisson-based stochastic point processes were
suitable for modeling information flow in the
human auditory and visual systems. I was
astonished by his talk because the neural-event
probability  distributions and  generation
functions that he presented were identical to
those that I had used to describe laser-light
photodetection. I mentioned this to him in the
open discussion following the talk, and he
suggested that I come over to his office to
chat. We talked for the remainder of the
afternoon, and that was the beginning of a
lifelong collaboration on the use of stochastic
point processes in sensory-system modeling.
We ultimately constructed an information-
transmission model in which the brain's neural
network amplifies an incoming sensory
stimulus. Without intending to do so, we
arrived at a model for characterizing the flow
of neural events that was identical to the model
I had wused -earlier to describe the
transformation of the statistical properties of
photons imparted by a fiber-optic amplifier.
Here were two distinct phenomena, one in
physics and one in biology, described by an
identical underlying point-process model.

How did you become interested in biological
physics? At what point did you begin to
think about point processes in biophysical
systems?

My work with McGill was directed principally
toward developing systems models for sensory
detection. I was also anxious to see if it might
be productive to apply a point-process
approach to a living neural system at the
cellular level. Fortunately, not too long after I
met McGill, I encountered Shyam M. Khanna,
Director of the Fowler Memorial Laboratory
for Auditory Biophysics and Professor in the
Department of Otolaryngology at the
Columbia College of Physicians & Surgeons.
In a collaboration that stretched over two
decades, we recorded sequences of action
potentials from afferent nerve fibers in the

mammalian peripheral auditory system, using
a broad range of different auditory stimuli.
Point-process theory offered an excellent
platform for studying these spike trains. After
analyzing an enormous number of data sets,
over quite a number of years, we reached the
unexpected, but unmistakable, conclusion that,

HWILEY

Fractal-Based
Point Processes

Steven Bradley Lowen
Mailvin Carl Teich

WILEY SERIES IN PROBABILITY AND STATISTICS

The cover of Mal Teich and Steve Lowen’s new
book, Fractal-Based Point Processes, published by
Wiley. For more information about the book, visit:
http://www.wiley.com/WileyCDA/WileyTitle/productCd-0471383767.html. OF
http://cordelia.mclean.org/~lowen/fbpp.html.

without exception, action-potential sequences
in the auditory system exhibited power-law
correlations and other features characteristic of
fractal behavior. Together with my PhD
students, including Steve Lowen, the co-author
of Fractal-Based Point Processes, 1 developed
a fractal-based point-process model that



captured the characteristics of these data, and
revealed a new feature of neural coding.

What led you to write "Fractal-Based Point
Processes"? Describe the genesis of the
book and the process of writing it. What is
the intended audience and what do you
hope the audience will take away from it?

Having observed that all primary auditory-
nerve spike trains exhibited fractal behavior,
Lowen and I began to wonder whether other
neural and neurobiological systems would
behave similarly. So, in collaboration with
colleagues at a number of institutions, we
proceeded to examine  action-potential
sequences recorded from the retina, thalamus,
and visual cortex; neurotransmitter exocytosis
at the synapse; and human heartbeat
sequences. Making use of point-process
theory, we discovered the presence of fractal
behavior in all of these systems as well.

Fractal behavior turned out to be so
widespread in the systems we examined that
we decided to develop a comprehensive theory
of fractal-based point processes. This included
establishing many new results, elucidating the
relative merits of different metrics and
estimation procedures, and considering a
collection of models that lead to such
behavior. We then applied the theory to many
data sets in the biological and physical
sciences, from the spontaneous release of
neurotransmitter vesicles at a developing
Xenopus neuromuscular  junction to
consecutive Ethernet-packet arrivals in a
computer communication network. We felt
that it would be worthwhile gathering the
results together in a unified way, and the result
is Fractal-Based Point Processes. Fortunately,
we had a solid point of departure for the
project: Lowen’s 1992 Columbia PhD thesis
entitled Fractal Point Processes. We decided
to write the book in 1998, signed a contract
with the publisher in 1999, and promised a
camera-ready manuscript in 2001. We

managed to deliver a preliminary manuscript
in 2001, but it was not until 2005 that we
completed the final camera-ready manuscript
that made it into print.

The book is addressed principally to students
and researchers in the physical, biological,
mathematical, and medical sciences who seek
to understand, explain, and make use of the
ever-growing roster of phenomena that are
found to exhibit fractal and point-process
characteristics. An extensive set of solved
problems accompanies each chapter. The
website for the book contains the data sets
analyzed as well the source code for all C
programs used to analyze, simulate, and
modify the data sets.

Is there a fundamental difference between
point processes which do and which do not
possess fractal characteristics?

Fractal-based point processes are a particular
class of point processes, comprising two
subclasses: fractal point processes and fractal-
rate point processes. By virtue of their power-
law features, such point processes are trickier
to deal with than are nonfractal point processes
and therefore require special treatment.

Describe your early work on heterodyne
detection, and the applications of this to
neural systems.

My first research project as a new Staff
Member at MIT Lincoln Laboratory in the
mid-1960s, after receiving the PhD but before
joining  Columbia, was to investigate
heterodyne detection in the middle-infrared
region of the electromagnetic spectrum using
the then-new CO, laser in conjunction with a
special semiconductor photon detector that had
been developed at the Labs. I demonstrated
that optimal heterodyne detection could indeed
be achieved. Heterodyning offers a powerful
technique for observing the velocity of a
moving object. So it was natural for me to



become involved in optical heterodyne
measurements of the nonlinear-dynamical
motions of individual sensory cells in the
cochlea, in collaboration with Shyam Khanna
and researchers at the Karolinska Institute in
Stockholm. We discovered, among other
things, that these cells vibrate spontaneously,
even in the absence of a stimulus.

Mal Teich (left), and co-author Steven Lowen.

What are your current research projects?
Where do you see your work going over the
next few years?

Together with Steve Lowen, I am currently
examining transformations of the statistical
properties of spike trains as they travel up the
waysations of the visual system. I am
continuing my work on sensory information
transmission and expect to complete a book,
tentatively entitled Sensory Transmission and
Detection, that I began with Bill McGill many
years ago. My most immediate goal, however,
is to finish up the Second Edition of
Fundamentals of Photonics, a textbook that |
co-authored in 1991 with Bahaa Saleh, another
long-standing  collaborator. I am also
continuing my joint work with Saleh in
quantum optics, which is directed toward
advancing the development of optical imaging

systems that make use of entangled photon
pairs generated via optical spontaneous
parametric down-conversion.

What is your assessment of the current state
of interdisciplinary science? Are we truly in
the midst of a renaissance, or is that simply
propaganda?

Interdisciplinary  science has, I believe,
become increasingly important and of
increasing interest. This can be seen in the
ever-growing array of interdisciplinary papers
in each week’s edition of Physical Review
Letters. One of the principal impediments to
the growth of interdisciplinary science, in my
view, has been the hesitation of biological
scientists to engage in serious mathematical
analysis and modeling, and to appreciate the
extent of its value. But I perceive that this state
of affairs is changing for the better.

Do you have any advice for scientists in
interdisciplinary fields, or for graduate
students contemplating an interdisciplinary
career?

I  would advise those interested in
interdisciplinary science to be proactive in
exploring opportunities that interest them. I
would also advise them to seek collaborators
who complement their own talents and
abilities, and who have been successful in their
own right. I would consider, as especially
promising, potential collaborators who are
excited by the interdisciplinary aspects of a
problem and who welcome a quantitative
approach to analysis and modeling, even if
they themselves do not have the requisite
tools.

WEBSITES FOR MORE INFORMATION:

http://people.bu.edu/teich/
http://people.bu.edu/teich/books.html

http://cordelia.mclean.org/~lowen/tbpp.html
http://www.wiley.com/WileyCDA/WileyTitle/productCd-0471383767.html




The Biological Physics Prize
for 2006

has been awarded to

Alfred G. Redfield,




2006 March Meeting Update:

Symposia

Symposium
Bacterial flagellar dynamics, polymorphism,
Mon 1 and conformational spread

Bionanotechnology — application and

Mon 2 fundamental aspects of processes at nano-
scale (DCMP)

Mon3

Mon E Methods in Nanobiotechnology

Tues 1

Tues 2 Nanopore Biophysics:

New Methods and Algorithms for
Biomolecular Modeling

Flexible Molecular Recognition: The New
Paradigm

Tues 3

Tues E

Wed 1

Physics of transcriptional regulatory
networks (GSNP)

The Experimental and Theoretical
Foundations of Evolution (FEd; FPS)
Physics, Chemistry, and Biology of the
Hydrophobic Effect

Wed 2

Wed 3

Wed E

Thurs 1
Thurs 2 Noise in Biological Systems (GSNP)

Thurs 3
Thurs E

Engineering biomolecules and circuits by
Fri1 rational design and genetic selection (DCMP)
[time set]

Fri 2

A tentative schedule of
Symposia for the APS March
Meeting (Baltimore, March 13-
17, 2006) is now available from
Program Chair Marilyn Gunner,
and is shown in the table on the
left.

A full list of the Symposia and
Focus Sessions is appended at
the end of this issue. Please
look over the Focus Sessions in
order to direct your abstracts
(due November 30""1) to the
right Session.

The APS home page for the
March Meeting is

For more information about the
city of Baltimore, visit

For information on
congressional visits, see

or turn to the next page...




Put Capitol Hill on your 2006
March Meeting Itinerary!

by Kimberly Regan
Science Policy Fellow, APS Office of Public Affairs

The APS Office of Public Affairs (OPA) is
organizing Congressional visits during the 2006
APS March Meeting in Baltimore. The
advantageous location of this year’s Meeting
provides an exciting opportunity to have attendees
from as many districts and states as possible travel
down to Washington, DC to educate Congress on
the importance of science research funding. The
visit days are scheduled for Wednesday, March
15" and Thursday March 16"

Carrying the message to individual offices remains
one of the best means of influencing a Member of
Congress. The timing of these visits is excellent
since Congress will have just started its
considerations of the appropriations for the next
fiscal year. In addition to influencing Congress,
we hope that participants see first-hand the
importance of informing their elected officials
about what physicists do. While our members are
getting more active in this regard and more APS
meeting attendees write letters at the Contact
Congress computers, there is much more to do.

OPA will assist the participants in all aspects of the
congressional visits from scheduling to follow up.
Leading up the Meeting, OPA will contact
participants to inform them of the organizational
logistics of the visits and further assist them in
coordination of their meetings on the Hill with
other participants in their state or district. During
the March Meeting, briefings will be held in
Baltimore in the evenings preceding the visits to
outline a common message, offer advice on how to
conduct an effective meeting, and cover the
logistics of a congressional visit. We will also
provide materials to be left with each office that

will present useful talking points and have state
specific information. Shuttle bus transportation to
and from the Meeting and Washington, DC will be
provided for participants.

We would like you and all APS members to view
Congressional visits as part of developing a
relationship with an office rather than a one-time
event. We would hope that you would follow up
with the Congressional office at opportune times,
make visits to the home offices, and perhaps invite
staff or Members of Congress to visits their labs.
You may also become resources for a Member’s
office.

Sign up for the Congressional visits has begun. To
access the sign-up form directly, click on the

following link:

http://ultron.aps.org/forms/aps.cgi?ID=3000

In addition, the form can be accessed from the APS
OPA website:

http://www.aps.org/public affairs/marchmeeting.cfm

We urge you to sign up early, since the number of
participants in each congressional district will be
limited. If you have additional questions regarding
the March Meeting Congressional Visits, please
contact Kimberly Regan at regan@aps.org.

Make the Congressional visits part of your
schedule for Baltimore! If your Senators and
Congresspersons don't hear it from you, they won't
hear it from anybody!



PRE HIGHLIGHTS

Biological Physics articles from

Physical Review E
(Statistical, Nonlinear, and Soft Matter
Physics)

August 2005

Volume 72, Number 2, Articles (02xxxx)

http://scitation.aip.org/dbt/dbt.js ?KEY=PLEEES&Volume—72&Issue—2

RAPID COMMUNICATIONS

Exact asymptotic results for the
Bernoulli matching model of sequence
alignment

Satya N. Majumdar and Sergei Nechaev
Published 2 August 2005 (4 pages)
020901(R)

ARTICLES

Role of chemical synapses in coupled
neurons with noise

Pablo Balenzuela and Jordi Garcia-Ojalvo
Published 1 August 2005 (7 pages)
021901

Signal-to-noise ratio gain of a noisy
neuron that transmits subthreshold
periodic spike trains

Yan Mei Kang, Jian Xue Xu, and Yong Xie
Published 2 August 2005 (7 pages)
021902

Frequency domain photon migration in
the 8-P, approximation: Analysis of
ballistic, transport, and diffuse regimes
J. S. You, C. K. Hayakawa, and V.
Venugopalan

Published 12 August 2005 (13 pages)
021903

Medium effects on the selection of
sequences folding into stable proteins
in a simple model

You-Quan Li, Yong-Yun Ji, Jun-Wen Mao,

and Xiao-Wei Tang
Published 16 August 2005 (4 pages)

Nonlinear statistical modeling and
model discovery for cardiorespiratory
data

D. G. Luchinsky, M. M. Millonas, V. N.
Smelyanskiy, A. Pershakova, A.
Stefanovska, and P. V. E. McClintock
Published 19 August 2005 (10 pages)
021905

Effect of tubulin diffusion on
polymerization of microtubules

P. A. Deymier, Y. Yang, and J. Hoying
Published 19 August 2005 (8 pages)
021906

Fast method for estimating the energy
distribution of globular states of
proteins

Hai-Bo Cao, Cai-Zhuang Wang, and Kai-Ming
Ho

Published 22 August 2005 (5 pages)

021907

Pattern reconstruction and sequence
processing in feed-forward layered
neural networks near saturation

F. L. Metz and W. K. Theumann
Published 23 August 2005 (9 pages)
021908

Randomly curved runs interrupted by
tumbling: A model for bacterial motion
C. A. Condat, J. Jackle, and S. A. Menchén
Published 24 August 2005 (7 pages)
021909

Mode locking the cell cycle
Frederick R. Cross and Eric D. Siggia
Published 24 August 2005 (6 pages)
021910

Integrate-and-fire neurons with
threshold noise: A tractable model of
how interspike interval correlations




affect neuronal signal transmission
Benjamin Lindner, Maurice J. Chacron, and
André Longtin

Published 26 August 2005 (21 pages)
021911

ac conductivity in a DNA charge
transport model

P. Maniadis, G. Kalosakas, K. @. Rasmussen,
and A. R. Bishop

Published 29 August 2005 (4 pages)

021912

Direct stochastic simulation of Ca?*
motion in Xenopus eggs

Y.-B. Yi, H. Wang, A. M. Sastry, and C. M.
Lastoskie

Published 29 August 2005 (12 pages)
021913

Probing mechanical properties of living
cells by atomic force microscopy with
blunted pyramidal cantilever tips

Félix Rico, Pere Roca-Cusachs, Nuria
Gavara, Ramon Farré, Mar Rotger, and
Daniel Navajas

Published 29 August 2005 (10 pages)
021914

Recurrence plot analysis of
nonstationary data: The understanding
of curved patterns

A. Facchini, H. Kantz, and E. Tiezzi
Published 31 August 2005 (6 pages)
021915

Layered synchronous propagation of
noise-induced chaotic spikes in linear
arrays

G. X. Qi, H. B. Huang, H. J. Wang, X. Xie, P.
Yang, and Y. J. Zhang

Published 31 August 2005 (5 pages)
021916

Mechanical properties of viral capsids
Roya Zandi and David Reguera

Published 31 August 2005 (12 pages)
021917

BRIEF REPORTS

Geometric and physical considerations
for realistic protein models

Isaac A. Hubner and Eugene I. Shakhnovich
Published 17 August 2005 (4 pages)
022901

Scroll waves meandering in a model of
an excitable medium

A. Rusakov, A. B. Medvinsky, and A. V.
Panfilov

Published 25 August 2005 (4 pages)
022902

Chemotactic collapse and mesenchymal
morphogenesis

Carlos Escudero

Published 26 August 2005 (4 pages)
022903

September 2005

Volume 72, Number 3, Articles (03xxxx)

http://scitation.aip.org/dbt/dbt.jsp?KEY=PLEEE8&Volume=72&Issue=3

RAPID COMMUNICATIONS

Coupled dynamics of DNA breathing and
of proteins that selectively bind to
single-stranded DNA

Tobias Ambjérnsson and Ralf Metzler
Published 27 September 2005 (4 pages)
030901(R)

ARTICLES

Vibrons in a one-dimensional lattice of
hydrogen-bonded peptide units:
Influence of the inhomogeneous mass
distribution in the amino acid sequence
Vincent Pouthier

Published 6 September 2005 (12 pages)
031901

Simulations of nanopore formation and
phosphatidylserine externalization in
lipid membranes subjected to a high-
intensity, ultrashort electric pulse

Q. Hu, R. P. Joshi, and K. H. Schoenbach
Published 8 September 2005 (10 pages)
031902

Asymptotic time dependence in the
fractal pharmacokinetics of a two-
compartment model

P. Chelminiak, R. E. Marsh, J. A. Tuszynski,
J. M. Dixon, and K. J. E. Vos
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Published 9 September 2005 (7 pages)
031903

Fluctuation spectrum of membranes
with anchored linear and star polymers
Thorsten Auth and Gerhard Gompper
Published 13 September 2005 (12 pages)
031904

Simple neural substrate predicts
complex rhythmic structure in duetting
birds

Ana Amador, M. A. Trevisan, and G. B.
Mindlin

Published 13 September 2005 (7 pages)
031905

Modeling DNA unzipping in the
presence of bound proteins

Farhat Habib and Ralf Bundschuh
Published 14 September 2005 (6 pages)
031906

Micromechanical mass sensors for
biomolecular detection in a
physiological environment

Thomas Braun, Viola Barwich, Murali Krishna

Ghatkesar, Adriaan H. Bredekamp,
Christoph Gerber, Martin Hegner, and Hans
Peter Lang

Published 14 September 2005 (9 pages)
031907

Core genetic module: The mixed
feedback loop

Paul Francois and Vincent Hakim
Published 16 September 2005 (14 pages)
031908

Transition from local to global phase
synchrony in small world neural
network and its possible implications
for epilepsy

Bethany Percha, Rhonda Dzakpasu, Michat
Zochowski, and Jack Parent

Published 16 September 2005 (6 pages)
031909

Survival probability of diffusion with
trapping in cellular neurobiology
David Holcman, Avi Marchewka, and Zeev
Schuss

Published 19 September 2005 (9 pages)
031910

Simulations of a mortality plateau in the
sexual Penna model for biological aging
V. Schwammle and S. Moss de Oliveira
Published 19 September 2005 (5 pages)
031911

Bayesian inference applied to
macromolecular structure
determination

Michael Habeck, Michael Nilges, and
Wolfgang Rieping

Published 20 September 2005 (9 pages)
031912

Erythrocyte rouleau formation under
polarized electromagnetic fields

José Luis Sebastian, Sagrario Mufioz San
Martin, Miguel Sancho, José Miguel Miranda,
and Gabriel Alvarez

Published 21 September 2005 (9 pages)
031913

Synaptic plasticity with discrete state
synapses

Henry D. I. Abarbanel, Sachin S. Talathi,
Leif Gibb, and M. 1. Rabinovich

Published 22 September 2005 (14 pages)
031914

Simulated annealing algorithm for the
multiple sequence alignment problem:
The approach of polymers in a random
medium

M. Herndndez-Guia, R. Mulet, and S.
Rodriguez-Pérez

Published 27 September 2005 (9 pages)
031915

Dynamics of competing species in a
model of adaptive radiation and
macroevolution

Birgitte Freiesleben De Blasio and Fabio
Vittorio De Blasio

Published 28 September 2005 (8 pages)
031916

Effects of hydrophobic mismatch and
spontaneous curvature on ion channel
gating with a hinge

Kong-Ju-Bock Lee

Published 29 September 2005 (5 pages)
031917
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Physical analysis of a processive Philippe Comtois, Alain Vinet, and Stanley

molecular motor: The conventional Nattel

kinesin Published 30 September 2005 (5 pages)

A. Ciudad, A. M. Lacasta, and J. M. Sancho 031919

Published 29 September 2005 (6 pages)

031918 Chaos-induced coherence in two
independent food chains

Wave block formation in homogeneous Adriana Auyuanet, Arturo C. Marti, and Raul

excitable media following premature Montagne

excitations: Dependence on restitution Published 30 September 2005 (5 pages)

relations 031920

FACULTY POSITIONS IN SYSTEMS BIOLOGY/MICROBIOLOGY
Department of Biology and Biocomplexity Institute
Indiana University, Bloomington

The Department of Biology and the Biocomplexity Institute invite applications for two tenure-track
faculty positions in experimental and/or computational Systems Biology. We anticipate an appointment at
the Assistant Professor level, but outstanding senior-level candidates will also be considered. We will be
especially interested in individuals whose research will enhance our current strengths in: 1) Mechanisms
of bacterial cell function, 2) Cell differentiation and developmental biology, and 3) Biomolecular
networks, including signaling, gene regulatory and metabolic networks.

The successful candidate will have strong interdisciplinary interests and will benefit from
opportunities to collaborate with scientists in the Departments of Biology, Medical Sciences, Physics,
Chemistry, Mathematics, the School of Informatics, the Center for Genomics and Bioinformatics, and the
Biocomplexity Institute. While his/her primary appointment will be in the Department of Biology, joint
appointments with other departments are possible.

This position is part of a major expansion of IU-Bloomington's research efforts in the life sciences.
That expansion includes construction of two research buildings, a new NSF IGERT program in genomics,
evolution and development, new program initiatives including METACyt, a $53 million dollar project in
molecular and cellular life sciences, a program in human biology, and new hiring in microbiology,
biochemistry, cell and developmental biology, molecular evolution, and ecology.

The successful candidate will be expected to establish a vigorous, externally funded research
program and to participate in teaching undergraduate and graduate courses. For information about the
Biology Department and the Biocomplexity Institute, and for links to the campus and the Bloomington
community, see: http://www.bio.indiana.edu and http://biocomplexity.indiana.edu/.

Candidates should send a curriculum vitae, a statement of research (past, present, and planned) and
teaching interests, and representative publications, and arrange to have at least four letters of
recommendation sent to: Yves Brun, Systems Biology/Microbiology Faculty Search, Department of
Biology, Indiana University, Jordan Hall 142, 1001 E 3rd St, Bloomington IN 47405-7005. Review of
applications will begin as soon as possible, and will continue until suitable candidates are identified.

Indiana University is an Affirmative Action/Equal Opportunity Employer. Women and minority candidates
are encouraged to apply.
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FACULTY POSITIONS IN COMPUTATIONAL BIOLOGY

The College of Science at Virginia Tech (http://www.cos.vt.edu), in cooperation with the Institute for
Critical Technology and Applied Science (ICTAS, http://www.eng.vt.edu/ictas/) and the Institute for
Biomedical and Public Health Sciences (IBPHS http://www.ibphs.vt.edu/), is seeking to strengthen
research in COMPUTATIONAL SCIENCE through interdisciplinary faculty hires. As part of this
initiative, the Department of Biological Sciences (http://www.biol.vt.edu/) anticipates filling one or more
tenure-track positions at the junior and/or senior level. We encourage applications from individuals with
demonstrated expertise in theoretical and computational methods applied to the following areas of
biology: COMPUTATIONAL CELL BIOLOGY, particularly deriving the physiological properties of
cells (such as signaling, motility, growth and division) from underlying molecular regulatory networks, at
the level of gene, proteins, and metabolites; COMPUTATIONAL ASPECTS OF INFECTIOUS
DISEASES, particularly the mechanisms of host-pathogen interactions at the molecular level or
population level; and ECOSYSTEM DYNAMIC MODELING, particularly the spatial and temporal
dynamics of nutrient transformations in aquatic or terrestrial ecosystems, or at the aquatic/terrestrial
interface. The successful applicants must have an earned doctorate in biological, physical or
mathematical sciences. Applications must be submitted online at https://jobs.vt.edu/. The application
package should include a cover letter, resume, and a statement of research interests. Applicants should
arrange for (at least) three letters of recommendation to be submitted directly to: Chair, Computational
Biology Search Committee, Department of Biological Sciences, Virginia Tech, Blacksburg, VA 24061-
0406. Review of applications will begin on December 1, 2005, and continue until the positions are filled.
Virginia Tech is an EO/AA university. Individuals with disabilities desiring accommodations in the
application process should notify Melissa Simpkins, (540) 231-4033, or call TTY 1-800-828-1120.

University of Kentucky

The University of Kentucky Center for Biomedical Engineering is expanding its current foci in
biomaterials/biomechanics and systems physiology. The Center invites applications from outstanding
individuals to fill three junior to mid-level tenure-track/tenured positions. These faculty members will be
expected to develop distinguished research programs and contribute to teaching and mentoring within the
Center’s graduate program. Of particular interest are investigators in the areas of tissue engineering and
regenerative medicine applied to connective, cardiovascular, or neural tissues; integrative and translational
research focused on molecular or cellular aspects of cardiopulmonary or nervous system diseases; and
image processing, including imaging of molecular and cellular processes. Especially desirable are
investigators seeking to develop multi-investigator, interdisciplinary research programs that complement
existing faculty in the Center and who will collaborate with other researchers both inside and outside the
University. New faculty members will benefit from the close proximity of the Colleges of Agriculture,
Arts & Sciences, Dentistry, Engineering, Medicine, and Pharmacy and of the UK Hospital, all within a
five minute walk.

Applicants should submit a letter of application, curriculum vitae, a statement of research and
teaching interests, and contact information for at least three references. Materials can be sent either
electronically to cbmedgs@uky.edu or by postal mail to:

Search Committee
Center for Biomedical Engineering
204 Wenner-Gren Lab
University of Kentucky
Lexington, KY 40506-0070

The University of Kentucky is an Affirmative Action/Equal Opportunity Employer
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Virginia Tech Department of Physics

Faculty Positions in Condensed Matter Physics: Computational Physics

The College of Science at Virginia Tech, in cooperation with the Institute for Critical Technology and
Applied Science (ICTAS, http://www.eng.vt.edu/ictas/) is seeking to strengthen research in nanoscale and
computational sciences through interdisciplinary faculty hires across multiple departments
(http://www.cos.vt.edu). As part of this initiative, the Department of Physics anticipates tenure-track
openings in Condensed Matter Physics to start in the fall of 2006. Theorists with an emphasis on
computational studies of nanoscale, soft matter, or biological physics are especially encouraged to apply.
The levels of the positions are open. Complementary searches across the Colleges of Science and
Engineering are in progress. Further information can be found at http://www.phys.vt.edu, and questions
regarding the position can be directed to Prof. Uwe C. Tduber, Chair, Condensed Matter Physics Search,
Physics Department, Virginia Tech, Blacksburg, VA 24061-0435, (540) 231-8998, email: tauber@vt.edu.
Applications must be submitted online at https://jobs.vt.edu/. The application package should include a
cover letter, resume, and a statement of research interests. Applicants should arrange for (at least) three
letters of recommendation to be submitted directly to the Search Chair. Review of applications will begin
on January 16, 2006, and continue until the positions are filled. Virginia Tech is an EO/AA university, and
the recipient of an NSF Advance grant which opens up a wide range of networking and development
opportunities to women in science and engineering (http://www.advance.vt.edu). The physics department
offers a supportive environment, including a mentoring program, to its junior faculty. Individuals with
disabilities desiring accommodations in the application process should notify Kim Dix, Physics
Department, (540) 231-7566, or call TTY 1-800-828-1120.

Postdoctoral Positions Available

The Applied Chaos Lab is seeking one or more postdoctoral fellows (for a period of up to three
years) to work on various projects involving the application of dynamical systems to
experimental biological and computational systems. In particular, we are interested in candidates
with a strong grounding or interest in experimental nonlinear dynamics, biology, computing and
medicine. Specific projects include the analysis and control of epilepsy, cardiac wave dynamics
and the use of chaos to construct novel computing architectures in analog and digital VLSI
circuitry. Ideal candidates would have both theoretical and experimental experience in dynamical
systems, biological systems and/or novel computer architectures. Please email a current CV and
the names and contact information of three references to:

chaos@bme.ufl.edu,
William Ditto,

Applied Chaos Lab Postdoctoral Search,
Department of Biomedical Engineering,
130 BME Building,
University of Florida,
Gainesville, FL 32611-6131




FACULTY POSITION
EXPERIMENTAL BIOLOGICAL PHYSICS
WASHINGTON UNIVERSITY IN ST. LOUIS

The Department of Physics invites applications for a tenure-track appointment in experimental biological
physics at the assistant professor level, to begin Fall 2006. We seek individuals with an outstanding
research record and independent creativity in applying experimental tools combined with quantitative
models to study living systems at an integrated level. Applicants should have a strong background in
physics and an aptitude for teaching and mentoring both undergraduate and graduate students. The
successful candidate will complement and reinforce the Department's strength in biologically oriented
physics and may take advantage of the top-ranked Washington University Medical School and the
vigorously growing Departments of Biology and Biomedical Engineering. Applications will be considered
until the position is filled, but priority will be given to those received by November 15, 2005. Applicants
should send their curriculum vitae with a publication list and a statement of research interests and future
plans, and ask three referees to send letters of evaluation. Correspondence should be sent to:
Professor John W. Clark
(Biological Physics Search)
Washington University
Department of Physics - Campus Box 1105 - 1 Brookings Dr.
St. Louis, MO 63130-4899

For more information call (314)-935-6276.

Washington University is an Equal Opportunity/Affirmative Action Employer. Women and minorities are
encouraged to apply.

University of Alabama at Birmingham (UAB)
Assistant Professor of Physics

Applications are invited to fill the position of a full-time, tenure-track Assistant Professor of Physics
working in the field of nanoparticles for biomedical imaging and therapeutic applications who will be
part of a multi-disciplinary team of faculty, including physicists, materials scientists, chemists, cell
biologists, biomedical engineers, and clinical faculty supported by the NSF and NIH funded nanoscience,
biomaterials, sensors, and spectroscopy programs. We are particularly interested in an experimentalist
with a background in one or more of the following areas: biomedical imaging using nanoparticles,
functionalization of nanoparticle surfaces with biomarkers, interaction of functionalized nanoparticles
with cellular and sub-cellular structures, and surface enhanced Raman spectroscopy, fluorescence, and
scanning near field optical microscopy used for clinical applications of nanoparticles. There are state of
the art facilities available to support this multi-disciplinary research effort. See department of physics
website at www.phy.uab.edu for more information. Preference will be given to candidates with a Ph.D.
degree in physics, but all related disciplines are invited to apply. The successful applicant will be expected
to seek and obtain extramural research funding and have a strong commitment to excellence in teaching
and supervising research at the graduate and undergraduate levels. Applicants should send CV,
descriptions of research plans, teaching plans/philosophy and names (inc. address, tel., fax, and email
address) of three or more references and arrange for at least one letter of reference to be sent to David L.
Shealy, Chair, Dept. of Physics, 1530 3rd Ave. South, CH310, UAB, Birmingham, AL 35294-1170
(dls@uab.edu ). Screening of applicants will begin immediately, and continue until the position is filled.

Women and minorities are strongly encouraged to apply. UAB is an affirmative action, equal-opportunity
employer.
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