




CSSL- A Leader 
In Atmospheric Studies 

The Communications and Space Sciences Laboratory 

(CSSL), formerly the Ionosphere Research Laboratory 

(IRL), has been a major force in radio wave propagation and 

space science research for over forty years. 

Sixteen engineering and science faculty engage in 

research ranging from space shuttle instrumentation to 

weather forecasting. John Mathews, electrical engineering 

professor, is director. 

CSSL has three major areas of research: atmospheric 

and ionospheric physics and chemistry, computational 

electromagnetics, and communications electronics. CSSL 

also support an undergraduate teaching effort. 

Lidar Penetrates Atmosphere 

The development of a lidar (light detection and ranging) 

facility at Penn State will support a new area of research. 

The project will be overseen by C. Russen Philbrick, 

professor of electrical engineering. (See Philbrick's photo, 

on the eo ver.) 

Philbrick, who came to the College from the Air Force 

Geophysics Laboratory at Hanscom Air Force Base last 

year, describes lidar as the light equivalent of radar. Lidar 

uses pulsed laser beams to measure phenomena in the lower 

and middle atmosphere regions. Potential research for the 

lidar facility includes shuttle reentry control, aerospace 

plane flight dynamics, profiles of atmospheric properties, 

weather forecasting, ozone and water vapor profiles and 

optical communications. 

Lidar has been employed as part of the Penn State 

research effort at the National Astronomy and Ionosphere 

Center's observatory in Arecibo, Puerto Rico. Mathews, 

Philbrick and graduate student Qihou Zhou traveled to 

Arecibo in the spring to study the atmosphere and iono

sphere as part of a National Science Foundation sponsored 

program. Using radar and lidar, among other tools, the two 

measured winds, atmospheric structure and waves. 

These tests were the first time that all different radar 

types were used together to measure the atmosphere and 

deepened the understanding of how one radar interacts with 

another in measuring the dynamics of the atmosphere. A 

large meteor or fireball, named Bolide AIDA, also was 

studied as part of the international observing campaign. 

'Wireless Antenna' 

Another far-flung research initiative is located in Alaska, 30 

miles north of Fairbanks. This is HIP AS, high power 

auroral stimulation, a facility with a 1.2 Megawatt Continu

ous Wave Transmitter and a high-power circular antenna 

(Continued to page 4) 

The Space Shuttle Discovery, right, clears the tower and 

heads toward Earth Orbit. Ongoing COE research will 

help create new faels and propulsion systems and train the 

next generation of NASA engineers. (NASA photo). 




