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We report the lidar observations of weak Ca+ layers at Yanqing Station (40.5°N, 116.0°E) 

near Beijing, China. Detection of tenuous Ca+ layers (0.1 ion cm-3) was enabled by high-

sensitivity lidar. The diffuse calcium ion layers constituted the background main layers has been 

identified and the similar morphological structures with Ca background layers has first been 

found. In this study we also present 75 events of the simultaneous observations of sporadic Ca 

and Ca+ layers below 90 km that were obtained from 155 nights. The lowest height of the Ca+ 

layer reached 78 km, and the peak densities of these Ca+ layers reached 814.0 cm-3. Nearly all 

the Ca+ layers below 90 km lasted more than 1.5 hours. These long-lived metal ions below 90 

km are noteworthy as they provide tracers to investigate the electrodynamics and metal 

chemistry in the D region. We believe that these observational results imply some new formation 



mechanisms of sporadic Ca and Ca+ layers, and these observations will provide the basis for 

future improvement of metal layer models.  

  

 


