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14  Abstract
15  One of the complicating factors of the future rébaind human lunar landing missions is the inflgeatthe dust. The
16  upper insulating regolith layer is electrically opad by the solar ultraviolet radiation and thewflof solar wind
17  particles. Resulted electric charge and thus sarfextential depend on the lunar local time, lastaehd the electrical
18 properties of the regolith.
19  Understanding of mechanisms of the dust electrgrgihg, dust levitation and electric charging d&iader on the lunar
20 surface is essential for interpretation of measem@sof the instruments of the Luna-Glob landelgey;, e.g. the Dust
21  Impact sensor and the Langmuir Probe.
22 One of the tools, which allows simulating the eliectharging of the regolith and lander and alse ttansport and
23  deposition of the dust particles on the landeras@f is the recently developed Spacecraft Plasteealition Software
24 toolkit, called the SPIS-DUST.
25  This paper describes the SPIS-DUST numerical sitoulaf the interaction between the solar wind plasultraviolet
26  radiation, regolith and a lander and presents sidtrqualitative and quantitative data of chardihg surfaces, plasma
27  sheath and its influence on spacecraft sensorsdguamics. The model takes into account the gegnadtthe Luna-
28  Glob lander, the electric properties of materisgdeduon the lander surface, as well as Luna-Glotitgnplace. Initial
29  conditions are chosen using current theoreticalatsodf formation of dusty plasma exosphere anddéwg charged
30  dust particles.
31  Simulation for the three cases (local lunar nomeneg and sunset) showed us the surrounding plasesth around
32 the spacecraft which gives a significant potertiiak in the spacecraft vicinity. This bias influeamn the spacecraft
33  sensors but with SPIS software we can estimatgdtential of uninfluenced plasma with the data frira plasma
34  sensors (Langmuir probes). SPIS-DUST modificatibmna us to get the dust dynamics properties. kortoree cases
35 we've obtained the dust densities around the spafteand near the surface of the Moon. As anothectjral result of
36  this work we can count a suggestion of improvingla$ty plasma instrument for the next mission: utstrbe valuable
37  torelocate the plasma sensors to a distant bosona¢ distance from the spacecratft.
38
39 Index Terms— Moon, regolith, lander, plasma, dust electric chaging, dust levitation
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41

42 1. INTRODUCTION

43 The images and direct observations of the lunaizbor
44 glow made almost 50 years ago by the Surveyor-7
45 (Rennilson and Criswell, 1974) and Apollo-17
46 astronauts (Zook and McCoy, 1991), stay today in ou
47 mind as one of the most mysterious observatiordae!
48to Moon and are still under debat&tubbs at al. (2006)
49 stated thatsurface electric charging in particularly near
50 the lunar terminator might result in the levitatiof the
51lunar dust grains with radii less than 1Qum.

52 Straightforward levitation mechanism explanation is
53 based on the idea that the electrically chargedfasig
54 and electrically charged dust grains repel eacheoth
55 Under the action of electrostatic forces, the ~1®@

56 grains are predicted to levitate from the lunar fae

57 and to stay suspended near the surface (Sickafebse
58al., 2002), while the ~im grains may escape the lunar
59 gravity in the case they reached the escape vglocit
60 which is 2,38 km/s for the Moon’s equator (Heikén e
61al., 1991). Such grains were observed up to anualki

62 of ~10 km and higher (Stubbs et al., 2006, Horaatyi
63al., 2104a, 2014b). The novel work by Wang et al.
64 (2016) proposes the so-called “Patched charge niodel
65 where the main trigger for the dust particles fifjioff is

66 explained as highly negative charged surfaces icroni

67 cavities in the regolithRennilson and Criswell (1974)
68 foundthe 5 pm grains suspended at ~10 cm above the
69 surface. During the Apollo missions, ~Oun dust
70 particles were observed in the lunar exospherehat t
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