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Pierre de Fermat
(1601-1665)

Pierre de Fermat was a lawyer by occupation but possessed
one of the greatest mathematical minds of the seventeenth
century. He made major contributions to geometric optics,
modern number theory, probability theory, analytic geometry,
and is generally considered the father of differential calculus.
Though there is some doubt as to the date of his birth, Fermat
was baptized on August 20, 1601 in Beaumont-de-Lomagne,
France. His father was
a successful merchant,
and his mother hailed
from a well-to-do family.
Fermat most likely
received his primary
education from a local
Franciscan  monastery
and later studied at the
University of Toulouse.

Fermat moved to
Bordeaux, France for a
few years in the 1620s,
where he undertook
an  informal  study
of mathematics but
ultimately settled on
law as a profession, receiving his Bachelor’s degree in Civil
Law from the University of Orleans. In 1631 Fermat formally
entered the legal profession, serving in the local Parliament at
Toulouse. That same year he married his fourth cousin, Louise
de Long, with whom he would have five children. Over time,
Fermat gradually attained legal positions with increasing
responsibility and prestige, becoming a member of the criminal
court in 1638 and a king’s councilor in 1648, a post he retained
for the rest of his life.

In addition to his professional duties, Fermat carried on an
extensive correspondence with a number of prominent Parisian
mathematicians, sometimes proposing analytical problems
to them that he had already solved. Some of his earliest
work examined the experiments of Galileo and the paths of
freefalling objects. During his efforts to disprove several of the
postulates made by Galileo, Fermat developed a new method
of quadrature for curves. Then, when attempting to explain his
techniques to his correspondents, he laid down the fundamental
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ideas of differential calculus in a paper entitled the “Method for
Determining Maxima and Minima and Tangents to Curved
Lines”

Though brilliant, Fermat was often at odds with other
mathematicians, most notably René Descartes. The two almost
simultaneously developed the principles of analytical geometry,
and a dispute of priority ensued. Though Fermat prevailed,
many members of the Paris group remained disgruntled
because of his partial submittal of work and his competitive
approach. From his reluctance to publish, Fermat would suffer
similar criticism throughout his life and never achieved the
notoriety he deserved. His work, primarily circulated in letter
and manuscript format, often did not fully reveal his methods
and proofs.

Fermat also differed from Descartes in his views on optics.
In 1637 Descartes published “Dioptrics” as an appendix to his
Discourse on Method. Within the work he examined the law of
refraction, claiming that light travels faster in the denser of the
two mediums involved. Many years later, Fermat noticed that
the claim was contradictory to the Aristotelian notion that in
nature, the shortest path is always taken. Thus, with this idea
in mind and through the use of his method for determining
minima and maxima, Fermat established in 1658 what is
usually described as “the principle of least time” According
to the tenet, a beam of light traveling between two points
will follow the path that takes the shortest amount of time to
complete. From the principle of least time, the law of refraction
and the law of reflection could be deduced. Future scientists,
however, demonstrated that Fermat’s principle was incomplete
or only partially true. In reality, a beam of light may also follow
a trajectory of maximum duration.

Fermat’s health suffered greatly in his later years due to a
bout with the plague in 1651. He cut off correspondence with
other members of the scientific community periodically, though
he carried on his own studies. By 1662, his mathematical
communications ended altogether and he died on January
12, 1665. Subsequently, Fermat’s eldest son, Clement-
Samuel, assembled what he could find of his father’s work for
publication. In the margin of a Latin translation of Diophantus
of Alexandrias Arithmetic, Clement-Samuel found what is
known as Fermat’s last theorem, which would also serve as the
great mathematician’s final challenge to other mathematicians.
A brief note explained that he had discovered a remarkable
proof of the complex theorem that was too long to fit into the
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margin, but the proof was never found. For more than three
centuries, mathematicians attempted to develop their own
proof of the theory, but the first to truly succeed was Andrew J.
Wiles in 1994.

Sir George Biddell Airy
(1801-1892)

Sir George Airy was a distinguished nineteenth-century
English Astronomer Royal who carried out optical research and
first drew attention to the visual defect of astigmatism. After
graduating from Trinity College, Cambridge, in 1823, Airy
worked as a mathematics tutor but was later better-known for
his skills in Latin and ancient Greek, poetry, history, theology,
architecture, engineering, geology, and his then-controversial
beliefs in separating education from religion. By 1826 Airy’s
interest in astronomy increased dramatically when he was
a professor of mathematics at Cambridge University. He
published a treatise entitled Mathematical Tracts on Physical
Astronomy and by 1828 became professor of astronomy and
director of the Cambridge Observatory.

Under Airy the Observatory blossomed from simply
providing data to the Royal Navy to a major research institution
with the addition of the Altazimuth telescope in 1847 and the
Airy Transit Circle. Departments in magnetism and meteorology
were subsequently added,
and  observations  of
sunspots and spectroscopy
were conducted on a
regular  basis. = From
studying  eclipses  to
measuring gravity, Airy’s
extra-observatory activities
were varied and included
his supervision of the
first transatlantic telegraph
cable placement and the
construction of Big Ben’s
chimes. It took four offers
by the Queen before he
agreed to become Sir
George in July 1872.
Known for his sarcasm and caustic personality, Airy had an
ongoing battle with Charles Babbage in which he prevailed
professionally and financially to the detriment of science.
Airy’s infamy ranges from ignoring John Adams’s discovery of
Neptune to dismissing Michael Faraday’s field theory.

In the field of optics, Airy’s water telescope helped erase
the antiquated theory of @ther, the substance in air through
which light was supposed to travel, laying the groundwork for
Einstein’s Theory of Relativity. Suffering from astigmatism,
he manufactured the first correcting eyeglasses (1825), with
a cylindrical lens design that is still in use. The diffraction
disks that bear his name (Airy Disks) were discovered in the
spherical center of a wavefront traveling through a circular
aperture. These diffraction patterns form the smallest unit that
comprises an image, thus determining the limits of light optical
resolution. Mt
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Position: Confocal Microscopist

Description: The Center for Ecogenomics in the Biodesign
Institute at Arizona State University has an immediate opening for
a scientist with extensive expertise in biological confocal scanning
light microscopy. We conduct life-sciences based research into
cellular physiology and disease on both mammalian cells and
microbes. The successful candidate will work in a multidisciplinary
team environment serving as the point person for research
involving two state of the art imaging systems (and several
additional transmitted and fluorescence microscopes): 1) A Nikon
multi-mode confocal microscope system consisting of a LiveScan
SFC (swept field confocal), Spectral C1si (high-spectral resolution)
confocal, and Perfect Focus TE2000E2 inverted microscope with
TIRF accessories; and 2) A novel cell CT scanner for direct 3D
absorption and fluorescence imaging of single cells.

At the core of the skill set we seek is the high level of
expertise in fluorescent probe selection and labeling technologies
and protocols—and associated probe excitation and emission
considerations—necessary to provide optimal signal to noise
ratios and to achieve novel and ambitious scientific objectives.
This is a hands-on position requiring daily involvement in specimen
preparation and image data acquisition in addition to a thorough
understanding of the experimental goals and design. The
successful candidate will assume full responsibility for managing
and optimizing the Center’s imaging facility, providing training and
expert input to users and active involvement in planning, design and
execution of complex research studies. The successful candidate
will be expected to keep current with published literature and new
developments and technologies that will advance the mission
of the center. Opportunities to pursue own research interests.
This position is a year-to-year appointment. Continuation of this
position is contingent on satisfactory performance, availability of
funding and the needs of the program. Pre-employment screening,
including a criminal history background check of the finalist is
required under Arizona Board of Regents policy. AA/EOE.

Qualifications: Required qualifications: PhD in cell or molecular
biology or related field, and a minimum of five years of recent,
hands-on experience in all aspects of biological fluorescence
confocal laser scanning microscopy: cell culture; probe selection
or design; cell labeling including immunocytochemical labeling and
fluorescence in situ hybridization; and image acquisition. Extensive
expertise in molecular biology and cell labeling is essential.

Desired qualifications: Track record of high-quality
publications and extramural funding. Hands-on experience
in all aspects of absorption light microscopy including
immunoperoxidase staining. Proficiency in slide- and tube-based
cell preparation and staining protocols and in 3D confocal imaging
and image rendering is highly desirable. Expertise in image
processing and analysis; mathematics and practical aspects of
image reconstruction from projections; other microscopies (various
LM modes; TEM; scanned probe; x-ray); molecular biological
methods (PCR, FACS, laser capture microdissection); histological
techniques; cancer biopsy processing; statistics and design of
experiments is preferred but not required.

Salary/Benefits: Full-time, fiscal year salary plus full, liberal State
of Arizona benefits package.
Salary Range: $65-85K DOE.

Contact Information: Send email with “Confocal Microscopist”
in the subject line and CV, cover letter and names, telephone
numbers and email addresses for three professional references to:
Name: Roger H. Johnson, PhD

Company: Biodesign Institute, Arizona State University

Address: 1001 S. McAllister Ave, Tempe, AZ 85287-6501

Email: roger.h.johnson@asu.edu

Website: http://www.biodesign.asu.edu/

Open Search: July 10, 2009
Close Search: September 18, 2009; then every week thereafter
until the search is closed.
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