" Mm-W a v e Diagnostics of Electric Currents in Magnetic Lo ops". V.Zaitsev 1 , A.Stepano v 2 , S.Urp o 3 and S.Pohjolainen 3 1 Institute of Applied Physics RAS, Nizhny Novgorod, Russia 2 Pulk o v o Observ atory RAS, S.-P etersburg, Russia 3 Metsaho vi Radio Observ atory , Helsinki Univ. of T ec hnology , Esp o o, Finland A metho d of estimating the electric currents in coronal magnetic �eld is prop osed. The metho d is based on represen ting a current-carrying arc h b y an equiv alen t LR C circuit and analyzing high-Q mo dulations of the mm-wa v elength emission during solar ares. The electric curren t is assumed to b e generated by conv erging streams of photospheric material and to ow along the coronal part of the lo op from one fo ot to the other, closing in the subphotospheric lay ers. An equation for the equiv alen t LRC circuit is obtained, in which the capacitance and resistance dep end on the current. Analysis of the mm-wa v elength data for sixteen ares recorded at the Metsaho vi Radio Observ atory reveals mo dulation p erio ds from 0.7{17s, whic h imply current v alues I = (6 � 10 10 � 1 : 4 � 10 12 ) A. Comparison of the current energy stored in the circuit with the thermal energy for tw o are even ts indicates that only ab out 5% of the energy of the electric circuit is released in the are. This suggests that the in uence of the are energy release on the coronal magnetic structure is small. The even ts studied show ed a tendency for the energy release to decrease when the current is increased. This can b e understo o d in terms of plasma parameters b eta, which decreases when the current gro ws, lo w ering the probability that the instabilities resp onsible for ares will develop. 1