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Magnetic reconnection is an essential physical process in 
space, astrophysical, and laboratory plasmas, and it can 
effectively convert magnetic energy into particle energy 
accompanied by the change of magnetic field topology in 
a short time period. It has already been confirmed that 
magnetic reconnection can produce turbulent 
reconnection outflows. How and where the energy 
dissipation takes place in reconnection outflows remains 
a remarkable open question until now. Thanks to the 
unprecedented high time resolution data of the 
Magnetospheric Multiscale (MMS) mission, we 
investigate the energy dissipation in turbulent 
reconnection outflow in the terrestrial magnetotail. It is 
found that this reconnection outflow has plenty of 
intermittent structures at kinetic scales accompanied by 
abundant current filaments. Strong energy dissipation 
occurs in the intermittent structures with a high partial 
variance of increments (PVI) index, and the regions with 
strong current filaments. Further analyses reveal that 
electron heating with the presence of increase in electron 
temperature occurs in the intermittent structures and the 
regions with strong currents. This electron heating is 
more significant in the component parallel to the 
magnetic field. Our observations reveal that intermittent 
dissipation at kinetic scales with strong currents occurs 
in the turbulent reconnection outflow. Moreover, we 
apply a local streamline-topology classification 
methodology to investigate the categorization of the 
magnetic-field topological structures at kinetic scales in 

the turbulent reconnection outflow. It is found strong 
correlations between the straining and rotational part of 
the velocity gradient tensor as well as the magnetic-field 
gradient tensor. Strong energy dissipation prefers to 
occur at regions with high magnetic stress, which is 
contributed mainly by O-point topologies. These results 
indicate that the O-point topology plays a great import 
role in energy dissipation at kinetic scales in turbulent 
reconnection outflow. 
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