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We study collisional effects on magnetic reconnection in the Martian ionosphere by analyzing MAVEN data. Although
much work has been done regarding collisional reconnection in solar and laboratory plasmas, few studies, if any, have
addressed collisional effects on magnetic reconnection with in-situ spacecraft measurements in space and planetary envi-
ronments. Our results show that current sheets with large magnetic shear are frequently observed even in the collisional
region of the Martian ionosphere, yet reconnection ion jets are rarely detected in the collisional regime. This suggests that
reconnection ion jets could be slowed down by ion-neutral friction effects with increasing collisionality. Based on in-situ
parameters measured by MAVEN, we propose that the Martian ionosphere allows us to explore multiple regimes of magnetic
reconnection, thereby offering a unique natural laboratory to study the transition of reconnection processes from collisionless
to collisional plasmas with in-situ spacecraft measurements.


