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fields are separately calculated from a Big Bear magnetogram obtained under
excellent seeing condition allowing high spatial resolution of 1.5 arcsec together with
a high sensitivity reaching 2 Mx cm °. Seeing effect on power spectrum has been
corrected using Korff's Modulation Transfer Function that was determined in our
previous study of solar seeing quality of the manetogram observation.

In our results, the power spectra of both network fields lie in the inertial subrange
for the most wavenumbers observable, in contrast to the earlier notion that they
would lie beyond the inertial subrange (Nakagawa and Priest, 1971; Knobloch and
Rosner, 1981). the network field spectrum is closely approximated by a power law
with spectral index of -3/2 consistent with Kraichnan’s (1959) theory for turbulent
magnetic fields in equipartition with turbulent fluids. The -3/2 power law is followed
by a more rapid decaying spectrum at wavenumbers larger than 3 Mm-1, which we
attribute as the convective subrange based on an independent estimate of the Prandtl
number under solar condition. The non-network field spectrum is better represented
by the Kolmogorov law. Based on theory of Obukov (1949) and Corrsin (1951), it is
concluded that non-network fields may act as a scalar contaminant passively
responding to isotropic turbulent flows in the photosphere. A spectral maximum of
non-neywork field spectrum locates at 0.7 Mm™', about the size of the largest
granulation, which is thus interpreted as an evidence for the granulation origin of
non-network fields. Turbulent parameters such as transport coefficients and the rate
of kinetic energy dissipation per unit mass are derived. Implication of our results on
distinct nature of network and non-network fields is discussed.
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We have analyzed solar EUV spetral data of AR 6615 obtained from Solar
extreme Ultraviolet Roket Telescope and spectrograph (SERTS) to derive the cornal
temperature, electron density, and nonthermal velocity. The cornal temperature is
determined from the intensity ratic of Fe XVI 335.4 to Fe XIV 334.2 by using the
temperature-line ratio relation(Brosius 1995). The temperature is found as ~ 724 X
10° K with no systematic difference between the active region and adjacent quiet
region. With the use of the density-line ratio telation(Bhathia rt al.1994), the electron
density above the active region is estimated as ~5 x 10’ em™, which is found to be
two times higher than that above the quiet region. We also estimated the nonthermal
velocity by subtracting the spectral width of thermal and instrumental temperatures
from the observed spectral line width, to find it as ~20km 5!

It has been known that nonthermal velocity should increase outwards up to the
transition region, but it remained uncertain whether it keeps increasing or decreasinf
outwards. the nonthermal velocity found in our study refers to a coronal region
corresponding to the ionization equilibrium temperature of 2.2-2.2 X 10°K, higher than
the coronal height ever investigated, and supports the notion that nonthermal velocity
would decline outwards above the transition region.

* The present study is supported in part by the Basic Science Institute Program,
Ministry of Education 1995(BSRI-95-5408)





