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Ionospheric Effects during the Solar Eclipse of March 7, 1970 
P. R. ARENDT  

Abstract 

IT has been predicted that the supersonic movement of the Moon's shadow during a solar eclipse will generate 
internal gravity waves in the atmosphere1. The bow wave so produced by the Moon's shadow will be 
manifested by travelling ionospheric disturbances (TIDs). During the March 7 eclipse last year some of the 
observations at Fort Monmouth, NJ, were devoted to TID observations using measurements of the integrated 
electron content of the atmosphere, obtained from the polarization of the beacon signal from the ATS-3 satellite 
at 137.35 MHz. Detection of the predicted motions, by variations in the electron content, depends on achieving 
sufficient precision in relation to an unknown effect. We therefore carried out an error analysis from more than 
1,100 single measurements taken in the afternoon of March 7 (after the eclipse had finished. We found a 
maximum error of ±5.5 polarization degrees inherent in our new automatic system for the data points in Fig. 1, 
each of which is averaged over twenty-eight single digitized data points taken within four seconds at intervals 
of three minutes. This averaging is necessary and compensates for the spin effect on polarization. The same 
maximum error was observed experimentally when the fluctuations of electron content were studied during 
ionospherically quiet days. The data of Fig. 1 were obtained using an effective geomagnetic component of 
constant value, neglecting the unknown variations of this factor. The data were analysed for undulations by 
taking the differences between actual data and their running mean taken over nine data points, over twenty-
seven minutes, in other words. The maximum error for these differences is then ±11 polarization degrees. For 
reasons of improved reliability, we assumed a maximum error of ±15 degrees or ±3.5×1011 electrons cm−2 for 
the variations in content deduced during the eclipse (Fig. 2).  
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Three-axis (H, D, Z) measurements of the earth's magnetic field were made at Crawford Hill, New Jersey 
(�97% visual obscuration), during the March 7, 1970, solar eclipse. Any hope of detecting an eclipse-
associated ionospheric effect by observing a decrease in H or an over-all change in D was eliminated by the 
occurrence of a disturbed geomagnetic period. Dynamic power spectral analysis was performed on 13 magnetic 
field pulsations observed in the period range 0.85–6.0 min prior to and during the eclipse. The results of these 
analyses indicate that there were no significant changes in the orientation of the major axis of the H-D ellipse 
during the period of the eclipse. This lack of a consistent change would appear to be compatible with the small 
E layer ionization changes measured during the eclipse period. 

Get PDF (532K) 

More content like this 

Find more content:  

• like this article 

Find more content written by: 

• L. J. Lanzerotti 
• C. G. Maclennan 
• L. V. Medford 
• N. A. Tartaglia 
• All Authors 

GRAPE Project                                           4/9/2015 9:07:07 PM                                                 Page 3 of 5 

http://onlinelibrary.wiley.com/doi/10.1002/jgr.v76.16/issuetoc
http://onlinelibrary.wiley.com/doi/10.1029/JA076i016p03684/pdf
http://onlinelibrary.wiley.com/advanced/search/results?articleDoi=10.1029/JA076i016p03684&scope=allContent&start=1&resultsPerPage=20
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5b0%5d.queryString=%22L.%20J.%20Lanzerotti%22&searchRowCriteria%5b0%5d.fieldName=author&start=1&resultsPerPage=20
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5b0%5d.queryString=%22C.%20G.%20Maclennan%22&searchRowCriteria%5b0%5d.fieldName=author&start=1&resultsPerPage=20
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5b0%5d.queryString=%22L.%20V.%20Medford%22&searchRowCriteria%5b0%5d.fieldName=author&start=1&resultsPerPage=20
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5b0%5d.queryString=%22N.%20A.%20Tartaglia%22&searchRowCriteria%5b0%5d.fieldName=author&start=1&resultsPerPage=20
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5b0%5d.queryString=%22L.%20J.%20Lanzerotti%22%20%22C.%20G.%20Maclennan%22%20%22L.%20V.%20Medford%22%20%22N.%20A.%20Tartaglia%22&searchRowCriteria%5b0%5d.fieldName=author&start=1&resultsPerPage=20


SAO/NASA ADS Physics Abstract Service 

 
· Find Similar Abstracts (with default settings below) 
· Electronic Refereed Journal Article (HTML)  
· References in the article  
· Citations to the Article (2) (Citation History)  
· Refereed Citations to the Article  
· Reads History  
·  
· Translate This Page  
Title:  Magnetic Observations in Canada during the Solar Eclipse of March 7, 1970 
Authors:  Stening, R. J.; Gupta, J. C.; van Beek, G. Jansen 

Affiliation: 
 
AA(Earth Physics Branch, Department of Energy, Mines and Resources, Ottawa), 
AB(Earth Physics Branch, Department of Energy, Mines and Resources, Ottawa), 
AC(Earth Physics Branch, Department of Energy, Mines and Resources, Ottawa) 

Publication:  Nature Physical Science, Volume 230, Issue 9, pp. 22-23 (1971). 
Publication Date:  03/1971 
Origin:  NATURE 

Abstract Copyright:  (c) 1971: Nature Publishing Group 
DOI:  10.1038/physci230022a0 

Bibliographic Code:  1971natur.230...22s 

Abstract 

THE effects of solar eclipses on the geomagnetic field have been summarized by Matsushita1. On quiet days 
clear changes in the geomagnetic field were seen superimposed on the Sq variation by Egedal and Ambolt2 and 
by Kato3. The effect to be described here is somewhat different in that the eclipse occurred during a 
magnetically disturbed time, and the effect could only be isolated by comparing magnetic records at an eclipsed 
station with simultaneous records at other stations situated outside the region of total eclipse. In the present 
study four stations situated on a line approximately at right angles to the path of totality were specially equipped 
with geomagnetic variographs (Table 1).  
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Geomagnetism  
The study of geomagnetism is one of the oldest of the geophysical sciences. The geomagnetic fields have been 
observed and used from ancient times. Modern uses of geomagnetic data include navigation and mineral 
exploration. The National Geophysical Data Center develops and distributes models of the geomagnetic field 
and maintains archives of geomagnetic data to further the understanding of Earth magnetism and the Sun-Earth 
environment.  
 

Online Calculators  
 

Declination  Grid Calculation  Magnetic Field  US Historic Declination 
NOAA has updated the magnetic calculator(s). The older style calculators will continue to 

be available for some time through the CIRES Geomagnetism research site. Follow the 
following off-site link for access to the backup calculators. 

 

Geomagnetic Models &Software  

Enhanced Magnetic Model (EMM)   Intl Geomagnetic Reference Field (IGRF
)  

 World Magnetic Model (WMM)  Maps and Images (ftp)  

 High Definition Geomagnetic Model (HDGM)  Historic Declination Mapviewer   

 

Geomagnetic Data  

Airborne  Observatory  
Indices  Paleomagnetic  
Marine Magnetic  Space Physics Interactive Data Resource 
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