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ABSTRACT:  Studies presented on the relation Sun-Earth system are of great importance currently. Ionospheric irregularities in the F-region, caused by geomagnetic storms have meanings 

and adverse effects on the Earth. The recent advancement in technology techniques for monitoring space weather has allowed major contributions to this aspect. The main research of this study 

was to determine whether there was some geomagnetic storm that interfere with the generation, propagation and durability of plasma bubbles that occurred over a period of solar minimum in 

two cities in the Brazilian sector, São José dos Campos - SP (23.21°S, 45.86°W; dip latitude 17.6°S), designated SJC, low-latitude region and near to south crest ionospheric equatorial anomaly 

and Palmas - TO, called PAL (10.28°S, 48.33°W; dip latitude 6.7°S), near to the magnetic equator, located in the geographical South, tropical region and the hemisphere opposite to the 

magnetic equator. This study was conducted with data analysis of five years (2006-2010) of SJC and four years (2007-2010) of PAL, considering the 24th solar cycle, using all-sky imaging 

photometer operating with interference filters in OI 630.0 nm emission resulting from dissociative recombination process that occurs at an altitude of ~ 250-300 km (F-region). 

INTRODUCTION  

The ionospheric irregularities in the F-region (plasma bubbles), 

have start in equatorial ionosphere and are region where plasma 

density is drastically reduced in relation of the background plasma, 

one of the most important phenomena in the night ionosphere in the 

equatorial region and low latitudes (approximately  20  around in 

the equator dip). These irregularities (Figure 1) have been the 

subject of several experiments (of incoherent scatter radar, rockets, 

satellites, imaging photometer, ionosondes and others) and 

numerous theoretical investigations. For details, see Ossakow 

(1979) and Basu and Kelly (1979). 

OBSERVATION AND INSTRUMENTATION 

To detect the plasma bubbles, we use data of the imaging 

photometer installed on the campus of UNIVAP (Universidade do 

Vale do Paraíba) in São José dos Campos – SP , and Campus da 

ULBRA (Universidade Luterana do Brazil) in Palmas-TO, the data 

analyzed was a period of low solar activity, which correspond to 

the years from 2006 to 2010. We observed 18 nights of plasma 

bubbles occurrences, 09 nights in SJC (23-24/11/06; 11-12/01/07; 

23-24/02/07; 01-02/04/08; 20-21/12/09; 07-08/02/10; 08-09/02/10; 

09-10/03/10; 11-12/03/10) and 09 nights in PAL (09-10/10/07; 15-

16/12/07; 11-12/01/08; 12-13/02/08; 04-05/03/08; 13-14/03/08; 24-

25/12/08; 16-17/08/09; 17-18/11/09). 

Figure 2 South America map showing the coverage area of the imaging 

photometer operating in São José dos Campos-SP (23.21°S, 45.86°O;. 

Dip latitude 17.6°S) and Palmas-TO (10.28°S; 48.33°O; dip latitude 

6.65°S), for zenith angles of  90 ° and 75 °. 

CONCLUSION 

For a better conclusion would be needed more data geomagnetic storms related to plasma bubbles observed in the same 

period, however, we have no other night when we could relate, compare the behavior. In this paper we made an analysis 

of the zonal drift velocities of the ionospheric plasma in disturbed geomagnetic conditions in a low solar activity period, 

we analyzed data from two regions of the Brazilian, São José dos Campos (23.21°S, 45.86°W; dip latitude 17.6°S), low-

latitude region, and Palmas (10.28°S, 48.33°W; dip latitude 6.7°S), region next to the magnetic equator. We analyzed 18 

nights plasma bubble of occurrences, in each regions of the 09, however, only in one of the regions to be coincided, 

geomagnetic plasma condition and bubbles at the same time. Tonight was the observatory of SJC, on 23-24 November 

2006. This night the zonal drift velocities of the ionospheric plasma maximum and minimum were 118 ±5 m / s and 31 

±5 m /s, respectively, consistent with the comparison on calm days (no storms), to the conclusion we rely on literature 

data, which strengthens us when we say that the velocity of the plasma bubble decays during the night may cease 

around midnight (LT), showing then, behave differently from usual, for the period studied and time. 

Figure 1 – Photometer airglow image at OI 630.0 nm observed at São 

José dos Campos, on 23-24 November 2006 night. The local time is 

2303:08 and the dark structures are signature of the ionospheric plasma 

bubbles. 

DST  AND  KP  INDEX 

The level of ionospheric activity can be classified according to indices such as the Dst and Kp. The Dst index is 

estimated from measurements magnetometer obtained by a chain of magnetometers, located in the equatorial region, 

throughout the globe. In addition to measuring intensity of the magnetic activities, Dst measured also the severity of 

ring current. Has as the unit nanoTesla (nT) and its resolution time is the hour in hour (Aguiar, 2010).The Kp values 

are derived from the traditional index K. index These in turn are informed by magnetic observatories installed the 

planet, primarily in Canada and the US, thus classifying the intensity of the solar flux and disturbances in the Earth's 

upper atmosphere. Starting that index becomes possible to obtain up to eight values per day, or have temporal 

resolution three- in three hours. These observatories also measure the average value magnetic variations of magnitude 

greater during a certain period. The classification of ionospheric storms is mostly given as: Geomagnetic Storms 

Weak, Moderate, intense and /or very Intense. To carry out this work were used data from the Dst and Kp index, 

provided by the World Data Center (WDC) is geomagnetism at the University of Kyoto, http://wdc.kugi.kyoto-u.ac.jp 

address. 

Figure 5 – Zonal drift velocity of the plasma bubbles, than 

9 nights analyzed in Palmas, in this period there is no 

record of significant events of geomagnetic activity 

(geomagnetic quiet period). 

Figure 4 – Zonal drift velocity of the plasma bubbles 

covering the period of 23-24 November 2006, in a 

geomagnetic disturbed period. 

Figure 6 – Zonal drift velocity of the plasma bubbles, than 8 

nights analyzed in São José dos Campos, in this period there is 

no record of significant events of geomagnetic activity 

(geomagnetic quiet period). 

Figure 3 – (a) Dst Index, and (b) Kp for the night  time 

indicating weak geomagnetic storm (23-24 Nov., 2006). 

RESULTS AND DISCUSSIONS 

These 18 nights studied, we found a night with bubbles 

occurrences, and the parameters geomagnetic Dst and Kp 

daily variations . Figure 3 shows these variations of the day 

23-24 November 2006. 

Figure 4 shows the behavior the zonal plasma drift velocity, 

in the night of the 23-24 November 2006, in the  observatory 

at São Jose dos Campos-SP. 

The storm that occurred on this day has its classification 

between weak and moderate, because it reached a level of K 

= 4 and Kp > 4, the Dst index is not reached -100 nT, which 

would classify an intense storm, the level of Dst ranked 

around -20 to -40 nT, indicating a weak storm, but with 

altered geomagnetic condition. 

In this day analysis, the plasma bubble drift zonal velocity 

peak at around 22h30 (LT) with a velocity of approximately 

120 m/s, after this peak, the rate begins to decline. 

The peak of the storm began around midnight (LT), this   

moment the zonal drift velocities of the ionospheric plasma 

bubble began to rise again, indicating that the geomagnetic 

disturbed event had influence this behavior of the plasma 

bubble, i.e, instead of ceasing or even continue declining 

velocity, the bubble began to again increase its value. Thus, it 

shows geomagnetic is vulnerable to environmental changes. 
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