Micro w a v e observ ations of sub-second pulses with spatial resolution A. Altyn tsev 1 , H. Nak a jima 2 , T. T ak ano 3 , V. Grec hnev 1 , and S. Kono v alo v 1 1 Institute of Solar-T errestrial Ph ysics, Irkutsk, Russia 2 Nob eyama Radio Observ atory , Nob eyama, Japan 3 Departmen t of Natural Science, Chiba Univ ersit y , Chiba, Japan Since 1992, interferometric observ ations with millisecond resolution during the whole daytime b ecame av ailable at 5.7 and 17 GHz. A few tens of sub-second pulses (SSP) with amplitudes w ell ab ov e noise lev el w ere recorded at each frequency . The study of these even ts has a great imp ortance for the problems of fragmented energy release and electron acceleration in solar ares. At b oth frequencies, the SSP can o ccur at any phase of background are burst and o ccur more frequently in the same active regions. The p olarisation degree of SSP was small. Observ ations at the SSR T show that the SSP app ear at 5.7 GHz in � 15 % of ares. The duration of the most of them was in the range of 20{200 ms. The minimal recorded duration of 20 ms is certainly a low er limit due to the comparable time constan t of the receiver. Appropriate sim ulations show ed that the minimal observed pulse duration corresp onded to the real one of � 5 ms. The ux pulses were distributed after their duration into t w o clusters with a mean duration of 50 ms and 150 ms, resp ectively . It was found that the apparent sizes of the SSP sources reach unexp ectedly high v alues of sev eral tens of arc seconds which increase tow ard the solar limb. The center- to-limb v ariation of the source size is explained by scattering on plasma turbulence along the ray path in the solar corona. F or the lim b even t of No v em ber 2, 1992, the emission source w as found to b e lo cated at a heigh t of 35 � 10 3 km, w ell ab ov e the SXR-emitting lo op with high densit y and temp erature and relativ ely low magnetic �eld. Po w erful pulses of sub-second duration w ere recorded starting from the b eginning of the NRH observ ations. The sizes of the SSP sources at 17 GHz are close to the NRH b eam size (ab out 10 00 ) in all cases. F or some ev en ts, soft X-ray images are also av ailable. F or disk ev en ts, p ositions of the SSP sources w ere close to the fo otp oints of the SXR-lo ops. F or the limb are of No v em b er 2, 1992, it was p ossible to �nd the height of the source ab ov e the photosphere (15 � 10 3 km). F or three 17 GHz ev en ts, the BA TSE/CGR O data of 64 ms resolution are av ail- able. There are sev eral sub-second structures in the HXR data which are highly correlated with microw a v e pulses, regarding the relative timing as well as the pulse duration. The most remark able is September 7, 1992 (05:09 UT) even t, when the source was lo cated on the solar limb, and the corresp onding SSP at 5.7 GHz were also recorded. There is high one-to-one correlation b et w een the HXR and microw a v e spike emission at the b oth frequencies with small relativ e delays. The delay b etw een the 17 GHz and 25{50 k eV HXR emission is considerably less than delays of ab out 0.3 s whic h were rep orted for radio emission at 1.3 GHz. It is remark able that with the same 1 duration of < 250 ms, the size of the SSP source at 5.7 GHz considerably exceeded that one of 17 GHz whic h con�rms the substantial in uence of the scattering on the observ ations of microw a v e burst at longer w a v elength. The emission mec hanisms of SSP are discussed and the plasma parameters in the sources are estimated. This w ork w as supp orted by the Russian pro jects of RFFI No. 96-02-16648, No. 97-02-16906 and Astr onomia . V. Grec hnev and A. Alt yn tsev appreciate the hospitality and the help of Nob ey ama Solar Group during their w ork in Nob eyama Radio Observ atory . 2