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The Moon is a regolith-covered planetary object having acharacteristic surface bound exosphere [1]. The Moonlacks a global intrinsic magnetic field, however, regionsof permanently magnetized crusts referred to as lunarmagnetic anomaly (LMA) exists on the lunar surface [1].Based on Lunar Prospector observations, it wasspeculated that “mini-magnetosphere” can exist over themagnetic anomaly regions [2]. Chandrayaan-1discovered the existence of “mini-magnetosphere” overthe LMA using energetic neutral atom (ENA) imaging[3]. Further, over the LMAs, deflection and heating ofthe incoming solar wind protons [4] and mirror reflectionof the solar wind electrons [5] were reported. Theincident solar wind particles counter stream relative tothe deflected and mirror-reflected particles, eventuatingin varied elementary plasma processes, viz., plasmainstabilities and wave excitation that in-turn affects thelunar plasma environment. A wave of pertinentimportance over the LMA is the electrostatic solitarywaves (ESWs), which has been known to account for theelectrostatic turbulence, particle acceleration andbroadband electrostatic noise (BEN) generation in themagnetosphere flow boundary region [6].
The observations from recent lunar missions, viz.,Kaguya and ARTEMIS have shown the existence ofESWs over the LMA and wake boundary regions [7, 8].Further, the ESWs were found to be more concentratedinside the wake region when the Moon was in theupstream solar wind, and homogeneously distributedwhen the Moon was inside the geomagnetic tail [9]. Thequantum of the studies on the occurrence and productionmechanism of the ESWs in the lunar plasmaenvironment have been focused mainly over the lunarwake region, whereas over the LMA region is quitelimited. In our work, we have investigated in detail theoccurrence and characteristics of ESWs over differentLMA regions using the plasma and field observationsfrom the ARTEMIS (Acceleration, Reconnection,Turbulence and Electrodynamics of Moon’s Interactionwith the Sun) mission.
ARTEMIS is a two probe (P1 and P2) mission derivedfrom the THEMIS mission, elliptically orbiting the twoLagrange points of the Earth-Moon system with a periodof ~25 hrs since 2011. We have used the data from

electric field instrument (EFI), fluxgate magnetometer(FGM) and electrostatic analyser (ESA) on-boardARTEMIS. The amplitude (~ 15- 20 mV/m) of theESWs propagating parallel to the ambient magnetic fieldobserved over LMA was found to be higher than thoseobserved in the rest of the lunar plasma environment.The generation of the ESWs over the anomaly regionswas found to be associated with bi-steaming electronpopulation. In order to identify the mode of the observedESWs we have theoretically modeled the LMA plasmausing a four-component magnetized plasma comprisingof protons, Helium ions, suprathermal electrons andelectron beam utilizing the Sagdeev pseudopotentialformalism. The model aptly explains the observations interms of slow and fast ion-acoustic solitons and electron-acoustic solitons. These observed ESWs can interactwith the background plasma and can play a pivotal rolein acceleration and heating of the particles over the LMAregion.
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