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The importance of the topic is clear without special comments

(Chakravarty et al., 1997).


A series of ion concentration measurements in the atmosphere was performed by the Central Aerological Observatory [Ermakov et al, 1992, Ermakov et al.  1993, Ermakov et al., 1997]. The ion concentration (n) was measured with balloon-borne ion aspiration chambers (like Gerdien capacitor): It is a metallic rectangular box 300 mm in length with an air inlet 230x50 mm sq. A flat  plate inside the box made up a central electrode for collecting light negative ions.  The voltage 15 V was applied between the central and external electrodes and the current between these electrodes produced by the light negative ions was measured.  Small routine aerological balloons were used, and the airflow through the chamber was maintained by their lifting.  The ascent speed of balloons was defined by radar.  The expression n= I/(eUS), where I

is the central electrode current,  e is the electronic charge, U is an air flow rate, and S is the inlet area of a chamber.


The observations were conducted at different latitudes for time period near the last maximum of solar activity (no SPE`s or Forbush decreases took places during balloon launchings). The key observations (for analysis followed) were carried out in May-June 1990 (Indo/USSR Joint Ozone Campaign) from TERLS, Thumba with geographic coordinates 8 N,  77 E at the geomagnetic equator (R=17,3 GV). The launching dates: May 8/9 (2 - day and night), May 24 (2), May 25 (3) and June 6/7 (2). Wind  (W) measurements were done simultaneously by radar tracking the same radiosonde and temperature (T) measurements were made by standard thermometer. The low variability of n (10%) was observed near tropical hygropause (20 km). Some profiles of n, T and W show a wavelike structure and a good correlation between them.  They seem to be interpreted as being due to gravity waves, tides and dynamical disturbances (i.e., May 8/9 profiles of n were very different possibly due to severe tropical cyclone AP - 1990).  The results of ion measurements over TERLS show so-called 27 days solar activity dependence at the heights of 10-22 km.  Higher conductivity during high index of solar activity and vice versa.


Analysis of all data obtained (45 obs. at Antarctica site, Russian sites at middle lat.)  was based on relative latitudinal changes of both n and the intensity of ionizing GCR particles in the  atmosphere. The results argue that at the stratospheric altitudes (10 - 30 km) the relationship between the ion production rate q and n is linear rather than square law as is commonly accepted [Ermakov et al.  1998]. It means that instead two order chemical reaction we have one order reaction which is typical for aerosol light ion [Perov, 1998] or atom/molecule attachment/recombination.  So b in ( q=bn,  instead q=ann  as  is commonly accepted) is: b=3,14(nv)(NRR), where N - concentration of aerosols with mean (effective) radii R,  v - mean  thermal  velocity  of light ions [Perov, Khrgian 1980]. Then the important information about aerosol parameters could be derived >from measurements of n and I  (q~I).  But for the geomagnetic equator I (and q) are enough stable at the given altitudes because a relative small seasonal variations of thermodynamical parameters in the lower and middle tropical stratosphere.


Balloonborne measurement of ion conductivity over Hyderabad (18 N) show so called 11 years solar cycle dependence in the range of heights of 20-35 km. Higher conductivity during high solar activity and vice versa (Gupta, 2000). These results are analysed together with Thumba measurements of ion concentrations carried out in the pre monsoon and monsoon periods.
