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TheOr&8in and Sinujaton of Nanophase [ron jn [ unar Soi]
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Abstrac:t Unprotected hY amosphere and m agnetospher’e exposed lnar surface has heen suh pcted to severa]
harh space processes Among hen} meteorods and eneigetic charged Partgcles are e dan mant forces that shape
the Junar surfice Coﬂectively these Processes are known as« space weaherng — NanoPhase jron ( np.Fé ) Partj
cles produced by ace weathering have heen widely opserved in the lunar soil wh €h cou]d have important e ffects
on the Physica] chemica] and optica] Properties of Junar soj] In studies of Junar sanpPles it is found tat np Fé
occurs n womamn pPetro€raPhic settn€s i Junar %oll as mclusions within agglutnitic glass and as nclusions n
thin amorphous rins surround g soj] gramns Meeories bonbar(fneqt ePecplly micrameteorites hanpardm ents
coul Jocally melt the Junar surface matergls which saturatw jth hydmogen immplanted fran Solarwind and then re
duce the ferrousminerals pmetaljic ©Ons n aglutnatic glass In previous studie§ the sigze ofnp.Fé& particleswas
found © be ahout3 ~33 M But recent studies show that the np.Fé partics in aggutinatic glass are much pxge;
and most of them are ahouty( ~p00 M i size and finely disPersed Vapor deposition fram m crame teorites ham-
bardmen s and sputering deposition fram soprwind and cosn ¢ rays produce np.Fé particles in the anorphous rins
aound the lunar graps surfaces The sie of np. Fé partcles in he rin is ranged fram severa] nanan eters 10 tens of
nananeers Mostof than are ahoutjgmm To nvestigate he reptionshiP beween np_Fé& and various properties of
lunar soj] sinujation of the production process of np.F€ LY space weaterng is necessary hecause of e scarcity of
lunar samp s for research purpose and the canplexity of he Junar j] Atptesen’t there are threemanmethods t©
smufte the lunar soi] analogs with the np_F€ partices [ahomo1y sinulation of np Fé projuction i unar space
weatherng deserves a more reastic approach tomode] the Poducton process of np F€ in nar soi] Canhinng
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the fomation and chamcteristcs of np F€ in Junar tOi] we discuss te feasihility of wo new experinentalm eﬂqods

which usem jcrowave heating and magnetron sputtering 1 simulate np_-F€ n the glass and on the grajns surfaces re
spectjvely M crowave heatng can heatmaterjas such as jmenjte which have a Jaige djelectric joss t0h Bh tmper
ature at a very fast heating ratt Whichm Bht be a good method 1© sinulate the Production of np.F€ in He glass
Phase by reducng ferousmaterjals tometal]ic on Magneton sputerng technique is a Physica] vapor depositon
techn gup which 1S sinqlar t0 the dePositpn process of vapor deposijtion and sputtering deposition yn Junar space
weatherng The Prinawy results of these wo experinenta] sinujations show that he charcteristics of np.F€ pra
duced n the sinujations are jn consistent wih those of Junar samples documented n [iterature  Sinulation of np_
Fé is very inportant o renote sensing lunar scence and Jnar exploratjon

Key Word§ MO(I’.I Junar Soi’l Space Weamering Nanophase iIO];’l Sinulatpn
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