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PROBLEM OF ACTIVE AND PASSIVE INFLUENCE ON LIGHTNING 
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The problem of active influence on lightning by creating a plasma channel above a high object is considered. Conditions for the initiation and development of a viable upward lightning from the object in a slowly varying thundercloud electric field are obtained. The ways to create plasma channel with given parameters by using laser beams, high-voltage impulse, and mechanical elongation of the object are discussed.

It is shown that a non-stationary corona discharge initiated near the object top in a thundercloud electric field plays an important role in the influence on lightning. The characteristics of this regime of corona are essentially different from those of the well-studied corona regime that is observed on a laboratory scale when the discharge gap has been filled with space charge. Other things being the same, the current of non-stationary corona can be orders of magnitude higher than the current of steady corona. The characteristics of non-stationary corona are much more sensitive to the electrode configuration than are the characteristics of stationary corona.

We develop a theory and perform a computer simulation to study the properties of non-stationary corona. The results obtained are used to study the effect of corona space charge near the top of a high object on the number of lightning strokes to the object. By using the analytical theory and numerical simulation it is shown that the initiation of upward lightning discharges can be suppressed by mounting special coronating systems. This conclusion is important for lightning protection of tall structures. A noticeable improvement of lightning protection of relatively low structures suffering from downward lightning discharges can also be attained.  This effect is associated with the suppression of a counter leader developing from the object when a downward leader approaches the object. As a result, the downward lightning propagates in a different way.
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