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+ General Overview

+ [ntroduction . of Microwave History and
Research

+ Some Examples of Recent.Development

£+ Summary
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THE UNIVERSITY OF ARIZONA.

- Sunny days per year: 360
“Originally settled: 10,000 BC
~ Population: 750,000

Altitude: 2400’ - 9600’
Number of Golf Courses: 56

® Tucson
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THE UNIVERSITY OF ARIZONA.

University Facts

Year founded: 1885 (Statehood: 1912) wesss

, Undergraduates: 28,442
THE UNIVERSITY Grac.iuate_s students: 7,105
OF ARIZONA. Engineering u-grads: 2,494

Arizona’s First University.

> NSF Research Rank:
@;f 14th (among public) —
7y v 21st overall Research Expenditures (2006/2007):

NSF identified less than ten universities providing quality Eng'neerlng' $22’282’ 196

electromagnetics instruction and research, in which the ECE. $ 8: 1 88;862
University of Arizona was one of them.
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Micicovaive Appliedikioas
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Communications
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‘ l Fixed wireless network Satellite network
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Wireless LAN Cellular network
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Remote Sensing
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5000 - element phased array for Patriot Missile

Space based Radar ”

Auto Radar

Detect and track moving target globally
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New Apiplzdtions

Imaging

See- thru clothes/wall
medical

3-D T-Ray Image of a Tooth

fMicrowave / millimeter wave Imaging
oThrough fog, smoke,and;sand
dConcealed weapon detection
dChemical / biological agent
detection

fMedical applications

dDetection

ol reatment

fWireless power transmission
dSpace applications
dAlternative solar-power ?
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Earlly Higdoyy & Ancienit TTiinees

Thales of Miletus Aristotle Lucretius of Magnesia

Four Elements Loadstone
B e Y

600 BC, amber rubbing cloth 400 BC, force could not _be communicated
other than by some tangible means as
pressure or impact
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Compass

200 BC 6100 AD
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Histhowy & 16 to Ear)y 15D Centuyy

William Gilbert René Descartes Carl Friedrich Gauss

First fundamental law & electric field

Understanding of electricity Understanding of magnetism Propagation at finite velocity
De Magnete Vortex Magnetism Gauss Law / Magnetometer
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19th Century

Michael Faraday James Clerk Maxwell Heinrich Hertz
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Magnetic Induction Maxwell Equations Electromagnetic Radiation
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Late 197 Century

Late 19" Century — 1901

no Marconi

Karl Ferdinand Braun Guglielr

- _ Reduced to 5mm; semicond junction for
Contribution to wireless telegraphy detection; ignited gun powder/rang a bell
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roint-contact Semiconcucior Transatiantic Radio Transmission Millimeter-wave Transceiver
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Earlly Z0% Century

Reginald Fessenden

Lee De Forest Edwin H. Armstrong

First i radio transmissions of
voice and music

Audion

Heterodyne Receiver FM Radio
; ~. . " - - g —<— o
|2 2 i | =/ el
: L 3 _r-.w -y
LT N
2 <2 £
o 3 die &
-
- . 12
H. Xin BZLWAY4 Millimeter Wave Circuits and Antennas Laboratory
Some materi al s

from | FEE I MS 6600s anniversarv celebration



Pre-WAWILI

Pre-World-War-ll Period

Albert H. Taylor & Leo C. Young George C. Southworth
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Russel Varian, Sigurd Varian & William W. Hansen Harry Boot and John Randall
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WWIIT - Radar

World War Il — Radar
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