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Jean-Paul and Maryannick
in Lindau, ca 1978



STARE Observations of Pc 5 Pulsation
with Villain  Polarization Analysis

Classic Pc 5 Pulsation observed with 
STARE from Walker et al., 1979

Villain [1982] Polarization Analysis

Dashed line marks location of 
polarization reversal.

Characteristics of Pc 5 micropulsations as 
determined with the STARE experiment, 
Villain, J. Geophys. Res., 1982.



First Application of Multipulse
Techniques to HF Radar

Jean-Paul and I went to Alaska in late 1981, to use NOAA 
ionosonde as an oblique HF radar.

Planned spectral technique was variable lag double pulse.

Did not work!!!

On the return flight from Anchorage, we spent several hours 
discussing alternatives and came up with the first multipulse
pattern for HF radars

2 1 4 6 2 1

This pattern used for first ten years.



Two Methods for Comparing Eiscat
Plasma Drifts and Safari Irregularity Drifts

Data from December 10, 1983 1800-1936 UT

A Safari-EISCAT comparison between the velocity of F-region small scale irregularities and the 
ion drift, Villain et al., J. Geophys. Res., 1985.



Gathering with Friends ca 1987

-03

-03

-09

-0
9

-0
9

-1
5

-1
5

-21
-2

1

-2
1

-27

-2
7

-3
3

-3
3

-3
9

03

03

03

09

09

15

15

21
27

33

06 Apr 2000 17:04:00 -  17:06:00 UT

24 nT
(-34 min)

+Y

+Z113 kV



Electrostatic Ion Cyclotron Waves in 
Topside E-Region

Other Examples

Note rapid transition to high velocities.  
Two components are present.



Electrostatic Ion Cyclotron Waves in 
Topside E-Region

HF radar observations of E-
region plasma irregularities 
produced by oblique electron 
streaming, Villain et al., J. 
Geophys. Res., 1987.



Electrostatic Ion Cyclotron Waves in 
Topside E-Region



Electrostatic Ion Cyclotron Waves in 
Topside E-Region

Summary Comments
• EIC Waves first reported by the 

Cornell group. They observed the 
waves at the ion cyclotron frequency 
with VHF radars.  Their interpre-
tation was based on kinetic theory.  
They subsequently retracted their 
claim.

• We did observe some evidence of  
EIC waves due to O+ ions



Statistical Identification of Large 
Spectral Width in the Cusp

Newell-Meng Boundary 
of Cusp

A statistical study of the Doppler spectral width of high-latitude ionospheric F-region echoes 
recorded with SuperDARN coherent HF radars, Villain et al., Annales Geophysicae, 2002



Two  Quick Stories 
About Jean-Paul

Jean-Paul: Snow Cat Driver

Jean-Paul: General



Snow Cat at Goose Bay



The SuperDARN ERA
Stokkseyri, Iceland

50 Ft, 15 m
Which is greater?



Jean-Paul at Stokkseyri



SuperDARN 1996



Jean-Paul, Jean Baptiste, & Pat in Carnac



Summary

Jean-Paul was a great colleague.

He was enthusiastic, intelligent, careful, creative, and 
willing to undertake difficult jobs.

He contributed to the scientific success of STARE and 
SuperDARN.

He contributed to the development of important HF 
technology and to many of the analysis techniques that 
are still used in SuperDARN.

He will be sorely missed. 


