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Abstract: A bibliography with over 1000 references to various aspects of Leonid storm research 

has been compiled, which may help make the scientific literature more accessible. That includes 

professional publications, but also the work of amateurs in the field. Leonid storm research is 

loosely defined as all aspects of meteor research that have been facilitated by the occurrence of the 

recent 2001-2002 Leonid storms. 20 topics have been identified where Leonid storm research has 

uniquely contributed in the NASA's disciplines of Planetary Astronomy. Astrobiology, Geospheres, 

and the satellite impact hazard. In several disciplines, there has been an exponential grow in the 

number of relevant publications in recent years. This growth is only partially explained by the 

rise of new communication techniques. We discuss the various reasons for this rejuvenation for the 

meteor fleld. 

1. INTRODUCTION 
This paper introduces a new tool for Leonid storm research. The "Bibliography of Leonid 

Storm Research (1950-Present)" is a large compendium of over 1000 references to various 

aspects of Leonid storm research that may help make the scientific literature more accessible. 

That includes professional publications, but also the work of amateurs in the field, in support of 

the goals of the Professional-Amateur Working Group of IAU commission 22. The compendium 

is available through the Leonid MAC homepage (http://leonid.arc.nasa.gov) and from the 

author . 

2. ANALYSIS AND DISCUSSION 

Leonid storm research is loosely deflned as all aspects of meteor research that have been 

facilitated by the occurrence of the recent 2001-2002 Leonid storms. Those cover issues in 

NASA's disciplines of Planetary Astronomy, Astrobiology, Geospheres and the satellite impact 

hazard. Table I gives the headers of each of about 20 chapters. In each of these issues, Leonid 

storm research has contributed new and relevant information. That does not include all meteor 
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Table I : Chapters of the bibliography that emphasize flelds in which Leonid storm research has signifi-

cantly contributed and number of publications in the bibliography (O1/01/02). 

To pic: 

Reviews 
The Parent Comet 
Meteoroids In Space 

Meteoroid Rotation 
Meteoroid Breakup In Space, Meteor Clustering 

Comet Ejection, Dust Trails, Meteoroid Stream Dynamics 

Lunar Impacts & The Moon's Sodium Atmosphere 
Hypervelocity Impacts On Satellites 

Micro Meteoroids, Head Echoes 

Meteors At Very High Altitude 

Meteor Physics And Chemistry 
Fragmentation of Meteoroids in the Atmosphere, Meteoroid Morphology 

And Density, Lightcurves 

VLF/ELF And Electrophonic Noise 

Meteor Wake And Afterglow 
Persistent Trains 

Meteoric Debris And Recondensed Vapor 

Astrobiology: Air Plasma Chemistry + Delivery Of Organics By Meteors 

Airglow And The Neutral Atom Debris Layer 
Elves/Sprites And Other Atmospheric Phenomena 

Upper Atmosphere Winds, Temperatures, Density 

# Publications: 

75 

10 

O1 

04 

31 

317 
16 

86 

27 

06 

238 

86 

10 

13 

35 

31 

15 

12 

06 

69 

publications. While Leonid studies may have provided information on annual meteor showers, 

the unique aspect of the research is its focus on relatively recent dust ejecta where the signature 

of the comet ejection process can still be recognized. Figure I compares the total number of 

those speciflc publications in each year to the total number of meteor publications in the English 

literature counted by Ryabova (1995), which is about a factor of five higher. 

The list is not complete in any of the subjects addressed in the various chapters and also 

less comprehensive further back in time. "Present" is most nearly deflned as Jan. O1, 2002, 

although some references are included that are more recent. In addition, other subjects than 

covered by these chapters may be considered valid aspects of Leonid storm research and future 

updates will be necessary when the fleld develops or changes. Also, in its current version, 

the references are not all in the same format, but rather keep the highest level of information 

available at the time of registration. Some references are included in several chapters, if the 

identity of the paper suggests so. 

Despite these selection effects, I believe there is evidence of a recent publication explosion. 

Figure I shows that the total number of publications in the bibliography has risen significantly 

above the level of all meteor publications in recent years. 

That explosion is in part due to a revolution in electronic publishing and manuscript prepa-

ration and the advance of the internet. However, much of the increase signifies a rejuvenation 

of meteor research. The following causes have likely contributed to the observed increase. The 

onset in the early nineties follows signiflcant improvements in the global organization of meteor 
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Fig. I : Total number of publications in the catalogue, compared to all English language meteor publi-

cations counted by Ryabova (1995). 
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Fig, 2: Number of publications per discipline, 

observers and researchers in the early eighties. After initial attention to annual meteor shower 

activity, there has now been a significant shift in the research interest towards meteor out-

bursts. Only in recent years have meteor outbursts become a topic of dedicated observational 

studies, following the discovery of comet dust trails in 1983 and the Perseid outbursts in the 

early nineties. That is probably the cause of the strong increase of publications in Planetary 

Astronomy on meteor flux measurements, meteoroid stream dynamics, etc. (see Fig. 2). 

The Astrobiology aspects of the delivery of organic matter and the satellite impact hazard 

from meteor storms are relatively new fields. Meteor physics has been a topic of interest in the 

past, but few publications were made since 1980 and the summary in the book by Bronshten 

(1983) . The deployment of modern observing techniques and methods during the Leonid storms 

has rejuvenated the field and generated many more publications. Many publications deal with 

the interpretation of meteor spectra and meteor light curves in terms of meteor composition 

and morphology, which puts meteor science more firmly into the realm of astronomy. This is 

an important development that can secure the fleld in the future. 

Aspects of meteor research on upper atmosphere chemistry and dynamics are not yet well 



284 Jenniskens 

(/)z 10000 

O_ 
H< 

O_J 1000 
GO 

D O_ 
LL 
O I OO 
aC 
UJ 
CO 

= :) 10 Z 
J <H 
O H 1 

1 950 

Fig. 

~ 

1 970 1 990 201 O 2030 
YEN:l 

3: Perspectives on future trends. 

represented in the bibliography (Fig. 2). Although in the past there have been many publi-

cations on gravity waves, sprites/elves, and neutral metal atom chemistry, for example, the 

publications in the bibliography are those more directly related to meteors related research. 

For example, where meteor persistent trains are used to measure gravity waves or understand 

the chemistry of airglow. This field is currently under funded (more than others), but includes 

a number of interesting discoveries during recent Leonid storms. 

The potential growth of the meteor field is shown in Figure 3. If the current exponential 

growth continues (in light of significant future funding), then there could be 100,000 papers 

or more published per year during the next Leonid season (no storms). On the other hand, a 

much more pessimistic scenario (in the absence of future support) would see a rapid decline 

to pre-storm levels at about 5-10 publications per year. Let us hope that meteor studies are 

now so well integrated into astronomy, Astrobiology, the atmospheric sciences, and engineering, 

that the situation during next Leonid season will be somewhere in the (logarithmic) middle. 
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