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The work is the continuation of quantative analysis of the VLF powerful disturbances (PwDs) 

caused by ultrarelativistic electron precipitations (UrREPs) into the atmosphere [1-5]. The object of 

the analysis is the anomalous decrease of VLF signals (in the range 10-14 kHz), which was 

registered more than ten times [5], for the high latitude radio trace Aldra-Apatity. The main 

purpose of the work is the getting of an atmosphere effective electron concentration profile 

${N}_{e}(z)$ corresponding to an experimental fact of deep compensation of the first ionosphere 

radio ray by the ground ray in the cases of PwDs.  

The first result of the work is the quantative dependence of the compensation effect on a frequency, 

on the conductivity of trace ground and on two parameters, which define the effective electron 

concentration profile for a sporadic ionized layer of the middle atmosphere. 

The second result of the work is an answer on a seeming contradiction between the corresponding 

results of the mode (the normal waves) theory and the ray theory. Indeed, in the case of a sporadic 

ionized layer in the middle atmosphere (an effectve height is near 30 km) for the distances more 

than 900 km only one mode is significant due to the anomalous attenuation of the other modes [5]. 

On the other hand, if the ground wave is compensated by the first ionospheric ray (the other rays 

are insignificant due to the same cause of attenuation) at a given distance between Aldra and 

Apatity (near 900 km), then one may wait that the radio field should to increase for the greater then 

900 km distances. So it is possible to think that we have a contradiction, at which case one of the 

two theory variants is incorrect.  

It is shown that the pointed contradiction is a seeming one and thatin the cases of PwDs the 

received radio signals, having become weekdue to the compensation effect at a given distance, 

become weeker andweeker due to the distance although the specific interference between the two 

diffraction rays exists.  

 

References 

 

1. Bondarenko V.V., Remenets G.F. Numerical Analysis of the Anomalous Ionized Ionosphere 

(Atmosphere) // Физика авроральных явлений. XXIV ежегодный Апатитский семинар: 

Тезисы докладов. Препринт Полярного геофиз. инст.: ПГИ 01-01-109. Апатиты, 2001. С. 62. 

2. Ременец Г.Ф., Бондаренко В.В. Численное моделирование авроральной атмосферы, 

ионизованной ультрарелятивисткими электронами. /Продолжение классической задачи 

радиофизики/ // Региональная 7-ая конференция по распространению радиоволн, 

С.-Петербург, 30 октября -1 ноября 2001 года. С.-Петербург, 2001. С. 27-29. 

3. Ременец Г.Ф. Исследование ионизации средней атмосферы высоких широт 

высокоэнергичными релятивистскими и ультрарелятивистскими электронами по СДВ 

экспериментальным данным // Вестник С.-Петербург. ун-та. Серия 4. 2001. Вып. 3 (N. 20). C. 

23-38.  

4. Бондаренко В.В., Ременец Г.Ф. Электрические свойства авроральной атмосферы, 

ионизованной ультрарелятивистскими электронами // Труды 12-ой всероссийской 

школы-конференции по дифракции и распространению волн; г. Москва, 19-21 января 2001 г. 

М.: МГУ, 2001. С. 326-328. 

5. Beloglazov M.I., Remenets G.F., Nemirov V.P. A Review of all Powerful VLF Disturbances 

Initiated by the Ultrarelativistic Electron Precipitations while 1974-1992 years. Physics of Auroral 

Phenomena. Proceedings of the 23nd Annual Apatity Seminar. Препринт Полярного 

геофизического инст. РАН: PGI-00-01-108. Apatity, 2001. P. 97-100. 

 


