Scin tillation of Solar Radio Sources: Implications for Spik es A.M. Uralo v 1 1 Institute of Solar-T errestrial Ph ysics, Irkutsk, Russia Some results of a theoretical analysis of the intensit y uctuations due to the scattering in the solar corona of the emission of a reasonably compact radio source are presented. The intensit y uctuation sp ectrum is closely related to the angu- lar sp ectrum of scattered emission. Therefore, exp erimental veri�cation of some outcomes of such an analysis could also serv e as a test of the idea itself of the sub- stantial in uence of the scattering of the emission up on the observed angular size of solar microw a v e sources (T.S. Bastian, 1994, Astrophys. J., 426, 774). Since spike burst sources are candidates for the role play ed by very compact ob jects, p ertinen t attention is given to these ev en ts. The prop erties of intensit y uctuations in extended medium with a p ow er sp ec- trum of uctuations of the refractiv e index dep ends virtually on a single parameter. In the case of a plane wa v e and statistically homogeneous media this parameter is represented by the v alue of a structure function of complex-phase uctuations cal- culated on the size of the �rst F resnel zone. In the real solar corona and spherical wa v e case of concern to us the notion of this parameter should b e corrected. a) The regime of strong scattering, in which scintillations go saturated, is a candidate for a typical regime of solar decimetric and ev en centimetric emission. F or a coheren t (p oint) source, this signi�es an approximate equality of the uctuation disp ersion and the mean v alue of the in tensit y . b) Since the emission source co-rotates with the Sun, the corresp onding di�rac- tion pattern sw eeps past the terrestrial observ er with a velocity of ab out 400 km s � 1 . This is the gov erning factor in the transition from a spatial to temp oral sp ectrum of intensit y uctua- tions. And the same factor b ecomes decisiv e when explaining the large angular size of spike burst sources recorded at the Sib erian Solar Radio T elescope (SSR T). c) With the SSR T time resolution ’ 14 ms, the long-exp osure mo de when it is imp ossible to identify the sp ecle-image of the presumed, nearly p oin t source, corresp onds to the observ ation of spik e bursts, the apparen t size of which exceeds 10 00 . This reasoning draws on a wide-spread b elief that the main characteristics (a very short duration, the narro w-banded character, and a reasonably high intensit y) of the spike bursts, are caused entirely b y ph ysical pro cesses o ccurring in a small (by v olume) impulsive emission source. It is likely that such is indeed the case on many o ccasions. But if there exists the scattering of the emission lea ving suc h a source which leads to an appreciable growth in the angular size, then the in uence of the propagation medium up on the temp oral pro�le and the frequency sp ectrum of observed spike bursts can b ecome imp ortan t. d) Moreov er, spike bursts can also b e asso ciated with spatial spikes of a random intensit y �eld of a su�ciently bright, compact (but not \op erating" in the impulsive mo de), broad-banded solar radio source. Since the intensit y spik e is caused by a random fo cusing of the emission by large-scale inhomogeneities, the angular size of the observed spik e burst must corresp ond to the ap erture (up to 10 00 ) of the fo cus- ing \lens". T emp oral characteristics of suc h (formed by the propagation medium) 1 intensit y spikes may corresp ond to observed spike bursts. Spike bursts that hav e formed in such a fashion, m ust also b e narrow-banded. The only limitation in this case is on the true size of the radio source { not larger than a few tens of kilometers in the case of strong spikes if the observ ation wa v elength is 5 cm. If the true size of the radio source is large, it is still p ossible to detect the low-frequency (a few seconds or longer) env elop e of fast intensit y v ariations. e) It may b e anticipated that the w eak scattering regime is p ossible at short wa v elengths (p erhaps at ab out 1 cm or shorter). The exact and approximate solu- tions for the sp ectrum of temp oral intensit y uctuations in this regime are giv en. The frequency , at which the sp ectrum shows a b end, is determined by the lo cation of the e�ectiv e scattering screen if the source size is not to o large. 2