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Abstract:

There are heterogeneity and increase in the percentage of ionization with solar explosions, where

the so-called sudden ion disturbance (SID), Which can be measured by the so-called very low frequencies
(VLF), where used in this study to calculate the extent change of the signals amplitude between the receiver
built in our station (ISIO) and the transmitters from different regions of the world comparing that with
another receiver 4000 kilometers north, when location at southern France (A11Y), which receives the
signals from the same transmitters, which we received the same signals and the timing of each solar event.
Five events received by our station from the period (2017-6-3) to the period (2017-9-10).
These events are compared with a set of events that recorded at different periods .The results showed that
the signals amplitude in all events is much higher than the signal amplitude received from the French
station. This variation in amplitude is due to the heterogeneity of the receiving location at our station, which
also means that the ionosphere at the top of this region, which is considered to be part of the subtropical
regions, is different from those near the polar gap.
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1.Introduction:

Many studies have been monitored the ionosphere disturbances in different parts of the world [1].
Measured near-track measurements near Cambridge (UK) on a 18.3 KHz signal from the French transmitter
while the long-distance measurements took place near Dunedin, New Zealand, on the NLK signal in
Seattle, VLF is increased in amplitude to about 8 dB . Dr. Grover and others in 2005 [2]. Synchronous
analysis of X-ray radiation from solar flares and the amplitude of VLF signals, and was performed on GQD
/ 22.1 kHz waves. They found that the occurrence of solar flares from class C to class X affected the VLF
amplitude in different ways and could be classified according to the type of effect produced by the wave-
ionosphere on the propagation of VLF waves. And for S. T. Moore and others 2010 [3]. The ionosphere
in general is not calm, but is always fickle. The quite sun and cosmic rays are the normal sources of
ionization. [onization in the ionosphere is dominated by the sun during the day and cosmic rays during the
night. As a result, there is a day and night variation in ionization. Day-time fluctuations activity on the sun
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or other cosmic sources can cause sudden changes in the ionosphere. Like energy from solar eclipses or
other disturbances (such as Gama rays) when you reach the Earth's upper atmosphere, ionization in the
ionosphere increases suddenly increase ion density and the location of electron layers change [4]. Very low
frequency refers to the class of radio waves ranging from 3KHZ to 30 KHZ in frequency with wavelengths
ranging from 10 to 100 km. Very low frequency (VLF) applications include underwater communications,
radio navigation services, and secure military communications. In these frequency ranges, radio waves can
radio waves can propagate within the Earth-wave-ionosphere guide (EIWG) and performs 40 meters in
saline water.

The significance of the large wavelength propagates over large distances. Radio waves can be used
as a sensor for disturbance in the lower ionosphere, region D. In about 60 km VLF radio waves are reflected
by the earth and the ionosphere, allowing it to travel around the world like waves in the waveguide of a
parallel plate. Very low frequency radio waves are called the EIWG, which is defined It is an area extending
from the Earth's surface to the top of the E and D in the ionosphere [5]. One of the scientific motivations
that prompted us to carry out this study is the heterogeneity of the ionosphere according to the Solar activity,
altitude and the geographic latitude on the Earth’s surface [6]. The thickness of the ionosphere is reduced
as we approach the North and South Poles, while from measurements made for many years that the
atmosphere generally be thicker at the equator. This means that external influences, such as solar X-rays,
may be influenced by location [7].
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Figure 1. VLF transmitters site(red dots) for ISIO station in Iraq( Green dot).

2.Data Analysis

A. The event (1) observed at ISIO station, which was the magnitude of the VLF amplitude change by 2.3
dB according to the signal sent by the DHO station, which resulted from solar flares in the active area 2661
and X-RAY by C2.1, (GOES) and here it was noted that this signal was received by the French station
(3dB) as shown in Table (1) and Fig. (1)
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B. The event (2) observed at our ISIO station, which was the magnitude of the change in VLF signal
amplitude by 2 dB according to the signal sent by station DHO, which resulted from solar flares in the
active area 2671 and by X-RAY by Cz. by satellite data GOES Here, it was noted for the same event and
the same source that the signal received by the DHO transmitter was received by the French station, which
was the amount of the change in the received signal (0.1dB) as shown in Fig. (2) and table (1) .

C. Event (3) observed at our ISIO station, which was the magnitude of the change in VLF signal amplitude
by (6dB) according to the signal transmitted by the TBB station, which resulted from the solar flares in the
active area 2673 and with an X-RAY power of M2.4 according to GOES satellite data It was noted that this
signal was received by the French station in VLF signal amplitude by (1.7dB), while we noted for the same
event and the same source that the signal received by the sender TBB was received by the French station,
which was the amount of change in the signal received in our station (0.1dB) and in ISIO station (3dB)
As shown in Fig. (3) and Table(1) .

D. The event (5) observed at our ISIO station, which was the magnitude of the VLF amplitude change by
(2.8dB) according to the signal sent by the TBB station, which resulted from solar flares in the active area
2673 and by X-RAY by Xi.3 by satellite data GOES and here it was noted that this signal was received at
the French station (1.4dB ) As shown in Fig.(4) and Table (1).

This clarification applies to the rest of the sporadic events

3.Results
Table 1. represents the solar events obtained with details.
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1 3/6/2017 | 2661 | C2.1 | DHO38 | YES | 23dB | YES | dBY | .7dB:
2 20/8/2017 | 2671 | C2.9 | DHO YES | 2dB | YES | 0.1dB | 1.9dB
3 7/9/2017 2673 | M2.4 | TBB YES 6dB | YES | 1.7dB | 4.3dB
4 7/9/2017 2673 | C8.2 | TBB YES 3dB | YES | 0.1dB | 2.9dB
5 7/9/2017 2673 | X1.3 | TBB YES | 2.8dB | YES | 1.4dB | 1.4dB
6 8/9/2017 | 2673 | M8&.1 | DHO YES 9dB | YES | 2dB 7dB
7 8/9/2017 | 2673 | C1.3 | DHO YES 4dB | YES | 0.1dB | 3.9dB
8 8/9/2017 | 2673 | C8.3 | GQD YES 3dB | YES | 0.2dB | 2.8dB
9 9/9/2017 2673 | M1.1 | TBB YES 8dB | YES | 3dB 5dB
10 | 10/9/2017 | 2673 | C2.9 | DHO YES 7dB | YES | 2.6dB | 4.4dB
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Figure 2. Solar events on 3/6/2017, where the top (green line) represents the X-ray amplitude of the
satellite GOES and the (pink line) represents the change of signal amplitude received at the A113 station
DHO and the bottom part (blow line) represents a change The amplitude of the signal received at our
station from the DHO transmitter.
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Figure 3. Solar events on 20/8/2017, where the top (blue line) represents the X-ray amplitude of the
satellite GOES and the pink line represents the change of signal amplitude received at the French station
DHO and the bottom part (blue line) represents a change The amplitude of the signal received at our
station from the DHO sent.
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Figure 4. Solar events on 7/9/2017, where the top (blue line) represents the X-ray amplitude of the
satellite GOES and the red line represents the change of signal amplitude received at the French station
TBB and the bottom part (yellow line ) represents a change The amplitude of the signal received at our
station from the TBB sent.
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Figure 5. Solar events on 8/9/2017, where the top (blue line) represents the X-ray amplitude of the
satellite GOES and the pink line represents the change of signal amplitude received at the French station
DHO and the bottom part (blue line ) represents a change The amplitude of the signal received at our
station from the DHO sent.
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Figure 6. Solar events on 8/9/2017, where the top (blue line) represents the X-ray amplitude of the satellite
GOES and the pink line represents the change of signal amplitude received at the French station DHO and
the bottom part (blue line ) represents a change The amplitude of the signal received at our station from the
DHO sent.
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Figure 7. Solar events on 9/9/2017, where the top (blue line) represents the X-ray amplitude of the
satellite GOES and the pink line represents the change of signal amplitude received at the French
station DHO and the bottom part (blue line ) represents a change The amplitude of the signal received
at our station from the DHO sent.

74



Journal of Education for Pure Science- University ot Thi-Qar
Vol.9, No.2 (June, 2019)

Website: jceps.utq.edu.iq Email: jceps@eps.utq.edu.iq

a
]
]
]
H
]
]
]
]
8
&
]
]
]
]
i
]
i
]
]
B

0K il g ()

" T " - T - T ™ T s U aa T u T - T ™ T d T
oo:oo az:00 oa-oo oe-oo os:o0 1000 1Z00 14:00 TE00 18200 Zouoa 2z00
LT Tieme

Figure 8. Solar events on 10/9/2017, where the top (blue line) represents the X-ray amplitude of the
satellite GOES and the pink line represents the change of signal amplitude received at the French station
DHO and the bottom part (blue line ) represents a change The amplitude of the signal received at our
station from the DHO sent.

4.Discussion

All the studied here occurred when the signal was received in the daytime. The best curve of the amplitude
disorder is fully compatible with the flame amplitude similar to the shape previously obtained by Macry
[9].

Where noticed that the effect of X-ray intensity does not effect on the amplitude of signals received except
in some isolated events. This means that the amplitude of the signal depends on the distance from the
transmitter as well as the reflective ionosphere of the signal [7].

In this study, we present and analyze the results obtained work and monitoring of our station (ISIO) and
for a period of five months starting from May and ending in mid-September 2017, which was approved in
the last years of the solar cycle (24) Here the sun is idle or inefficient always at the end of its solar cycle,
which is usually 11 years for each full cycle [8].

However, data points are lower than those reported by these researchers .the increase in the amplitude of
the VLF signals with increased solar flare intensity can be qualitatively explained as: With the increase of
the flame flux, two phenomena may occur. The first is the increase in the electron density of layer D and
the other is the electron density distribution with elevation [11].

5. Conclusion

The results showed that there are a difference in the type of signals monitored from their receivers located
at north of our station faraway about 4000 km. This indicates that the ionosphere may have different
effects on the signal by geographical location.

The ionosphere varies daily, seasonally and annually according to the solar cycle. It is also spatially
heterogeneous. The length of the path of receiving signal radiation depends on the waveguide. This guide
depends mainly on the surface of the earth from the bottom and on the ionosphere. It is effect on the
amplitude and development of the signal received.
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Our results show clearly that the amplitude of the signals which received at our station is much higher than
in the station south of France, where the signal amplitude is less than the same solar effect of X-Ray and at
the same time.

This idle period of solar explosions was very typical of our work. Our timing of the study was very good
because we expected that a few isolated events would be observed and this is what has already happened.
This has also been reflected in the accuracy of our readings and the absence of any interference or effects
between them. Consecutive events at short periods.

Our selection of the summer season for the monitoring process also gave us a positive boost to the length
of the daytime monitoring period, as is known in Iraq. In this ideal environment for monitoring, we found
that the capacitance is relatively variable with the logarithm of the falling x-ray. Where the capacitance can
be useful and convenient to extrapolate x-ray emission when the GOES detectors are saturated during a
very powerful solar flare to determine the actual flux densities associated with strong solar flares. The
EIWG limit may become more severe and low, and as a result, VLF signals are reflected at sharp limits
with relatively lower penetration in layer D and therefore less attenuated / under-absorbed than under
normal propagation conditions.

5. Reference:
[1] R. Barr, D. L. Jones, C.A. Rodger, and S.T. Physics, "ELF and VLF radio waves," vol. 62, no. 17-
18, pp. 1689-1718, 2000.
[2] D. Grubor, D. Suli¢, and V.J. Zigman, "Influence of solar X-ray flares on the Earth-ionosphere
waveguide," no. 171, pp. 29-35, 2005.
[3] M. Gustafsson, "Detection of solar flare induced ionospheric perturbations on narrowband VLF
transmissions," ed, 2011.
[4] S. Palit, T. Basak, S. Mondal, S.C. Chakrabarti, and Physics, "Modeling of very low frequency
(VLF) radio wave signal profile due to solar flares using the GEANT4 Monte Carlo simulation
coupled with ionospheric chemistry," vol. 13, no. 18, pp. 9159-9168, 2013.
[5] M. C. Kelley, The Earth's ionosphere: plasma physics and electrodynamics. Academic press, 2009.
[6] N.R. Thomson, C.J. Rodger, and M. A. Clilverd, “Large solar flares and their
ionospheric D region enhancements”, J. Geophys. Res. Sp. Phys., vol. 110, 2005.
[7] H. Dahlgren, T. Sundberg, A. B. Collier, E. Koen, and S. Meyer, “Solar flares detected by the new
narrowband VLF receiver at SANAE IV”, S. Afr. J. Sci., vol. 107, no. 9-10, pp. 1-8, 2011.

[8] W.M. McRae, N. R. Thomson, “Solar flare induced ionospheric D-region enhancements from VLF
phase and amplitude observations”, J. Atmos. Sol.-Terr. Phys., vol. 66, pp.77-87, 2014.

[9] D. Macry, D. Sulic, and V. Zegman, “Influence of solar X-ray flares on the Earthionosphere
waveguide,” Serbian Astron. J., vol. 171, pp. 29-35, 2005.

[10] E. Sambou, P. Vila, and A. Kobea, "Non-trough foF2 enhancements at near-equatorial dip
latitudes," in Annales Geophysicae, vol. 16, no. 6, pp. 711-720: Springer2016.

[11] D. Fotiadis and S.R. Kouris, "A functional dependence of foF2 variability on latitude," vol. 37, no.
5, pp. 1023-1028, 2010.

76



