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Investigation of the ionospheric response on the solar flares using the transionospehric signals
G.S. Bublikov

The work is devoted to investigation of changes in ionospheric total electron content (TEC), associated with the additional ionization due to solar flares. It is known that the Earth's ionosphere is formed by ionization of neutral gas by cosmic radiation from the Sun. One of the main parameters that characterize the ionosphere - TEC, can be dramatically changed with change of the level of solar activity. When the solar flare occurred, a powerful stream of particles and radiation over a wide spectral range, in particular, the X-ray reaches the ionosphere and causes it to additional ionization. Measurement of the TEC as a function of time can be done by receiving and processing the relevant transionospheric signals used in satellite navigation systems GPS and GLONASS, because the additional ionospheric signal delay is proportional to the TEC along the path of propagation.
To perform the work a device was created that can automatically receive and register signals to allow the continuous reception of signals of navigation satellites, the GPS and GLONASS on the two frequencies and then process and record them on the hard drive of the computer. We retrieve signals by the receiver antenna, mounted on the roof of the St. Petersburg State University NIIF. The device uses double-system and dual-frequency receiver, and this receiver delivers digital data to controlling computer with a sampling frequency of 20 Hz (including the phase of the carrier frequency signals, that can be used later for calculating TEC). Data is written to the log-file. Continuous automatic recording has been running from 2011.
We obtained the following results and conclusions:
	Using our device we detected and observed the solar flare, information about this flare is confirmed by other sources, and according to them this effect can be named Sun Flare, with corresponded class X6.9. (according to the Internet portal http://tesis.lebedev.ru).
	 The dependence of maximum increase of the TEC at solar flare (August 9, 2011.) on the solar zenith angle has been investigated
	 Based on our data, we can say that there is a lowering of the amplitude of the received signal at sun flare, namely, the signal / noise ratio file_0.unknown
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 decreases by about 2 dB.
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