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Observational Properties and Powering Mechanism of

Coronal Bright Points
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(1. School of Earth and Space Sciences, Peking University, Beijing, 100871, China; 2. School of Space Science
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Abstract: Coronal bright points (BPs) are small-scale phenomena in the solar transition region

and lower corona. They can be observed as enhanced emission in X-ray, extreme-ultraviolet



202 X X ¥ # B 21 %

(EUV) and radio wave bands. Coronal bright points are found to be located at network bound-
aries, where bipolar magnetic fields are present. Coronal bright points are typically 10” — 40" in
size, often with a bright core of 5” —10”. It is believed that a BP consists of several miniature dy-
namic loops which evolve at the order of seconds. The average lifetime of BPs is 20 hours in EUV
and 8 hours in X-ray observations. The shorter life and smaller size of BPs seen in X-ray than in
EUV suggest that BPs have a temperature of no more than 2x10° K. It has been found that the
occurrence and evolution of BPs are strongly related with the evolution of the underlying bipolar
magnetic field. Statistic study reveals that 2/3 of the BPs are associated with the cancelation
of magnetic features, while the other 1/3 are associated with the emergence of magnetic fluxes.
Transition region lines often show red shift or small blue shift in coronal bright points, indicating
that BPs are not directly associated with transition region explosive events and do not contribute
significantly to the solar wind outflow. It is also found that both up and down flows with speeds
of several tens km/s are present in the transition region and corona in bright point regions. The
flows might be associated with magnetic reconnection, or due to the geometry of magnetic loop
systems associated with BPs. The electron densities of BPs can be derived by using line pairs
which are density sensitive. It is found that bright point densities,lg Ne , are in the range of
9.0 — 10.0 at coronal temperatures (1g(T/K) = 6.0 — 6.3), and lg N, = 10.0 — 11.0 at transition
region temperatures (1g(7/K) = 5.2 — 5.4). These values are higher than those of the normal
quiet Sun, and lower than or similar to those of typical active regions. From a theoretical point of
view, the energization of BPs may result from the interaction between two magnetic fragments of
opposite polarities, which can lead to magnetic reconnection and local heating of the plasma. The
radiation power of BPs may also be supplied by magnetic reconnection along separator field lines,
or by current sheets induced by photospheric motions. More recently, a two-stage heating process
has been proposed and supported by observations. In this scenario, magnetoconvection-driven
reconnection occurs in and supplies energy to the cool BPs, whereupon the increased energy sup-
ply leads to an expansion of the loop system, which in turn begins to interact with the overlying

coronal magnetic flux through fast separator reconnection and produce hot BPs.
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