Ev olution of activ e regions in micro w a v e emission at the stage of their initiation D. Y u. My ac hin, V. P . Nefedyev , A. M. Uralov, S. V. Leso v oi, and G. Y a. Smolko v Institute of Solar-T errestrial Physics, the Sib erian Division of the Russian Academ y of Sciences, Irkutsk, Russia An activ e region comes into existence after the emergence of a new magnetic ux into the photosphere within or in the immediate vicinit y of the old �eld (Bappu, Grigorijev and Stepano v 1968). It is known that the ev olution of active regions is accompanied by v arious structural c hanges whose duration can b e as long as sev eral minutes. These are suc h phenomena as the app earance and developmen t of p ores, their merging together to form sunsp ots, a change in magnetic �eld strength at the photospheric level, as well as a stepwise increase in the ux of circularly p olarized radio emission. The nonmonotonic c haracter of an increase in the ux of circularly p olarized radio emission at the stage of sunsp ot dev elopmen t was p oin ted out for the �rst time by Gelfreikh and Nefedyev (1975). This pap er presents a detailed study of the birth and developmen t of more than 20 active regions, which trav ersed the solar disk in 1997, using radio maps obtained at the SSR T (5.7 GHz) and at the Nob ey ama radio heliograph (17 GHz). The SSR T sensitivity in the mo de of tw o-dimensional mapping make sit p ossible to observ e with con�dence relativ ely weak features on the solar disk with the 0.1 sfu ux. The spatial resolution w as as high as 21 arcsec, with time in terv als of 2{3 min. The active regions under in v estigation include 23 cases of a stepwise increase in the ux with a mean duration of 19 min and with a mean increase in the ux by 0.32 sfu. It was found that in some cases a stepwise increase in the activ e region ux preceded or w as accompanied by the app earance of the intermediate source b et w een tw o main sources. An increase in radio brigh tness in the region b etw een sunsp ots may b e caused by the app earance of energy release regions as a result of the interac- tion of the tops emerging from b eneath the photosphere to the corona of magnetic �eld arches of p ores and sunsp ots. Data from the Baik al astrophysical observ atory were used in the analysis of the active region ev olution at the photospheric and lo w er-c hromospheric level. The prop er motion of sunsp ots w as estimated. It w as established that a stepwise increase in the radio emissiuon ux of active regions is accompanied by the mo ving apart of the leading and following sunsp ots, which is an indication of the emergence of the magnetic �eld to the corona. A mo del of the active region ev olution accompanied b y a step wise increase in the radio ux is discussed. The app earance of a source at the magnetic lo op top corresp onds to the stage of a fast increase in microw a v e emission. The decay of this source is accompanied by a gradual increase in the ux, size and brightness temp erature of sources lo cated in the immediate vicinit y of sunsp ots. A t this stage, the integral ux of the activ e region remained almost unchanged. On the whole, the phenomenon of a stepwise increase in the ux signals the evolutionary transition of the active region from one quasi-stationary state to another. W e are grateful to B. V. Agalak o v for making the program av ailable to us. 1

References 1. G. B. Gelfreikh and V. P . Nefedy ev (1975), Pisma v AZh, No. 6, 32{35. 2. M. K. V. Bappu, V. M. Grigorijev and V. E. Stepanov (1968), Solar Physics, 4, No. 4, 409{421. 2