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Sound velocity measurements of MgSi03 majorite and akimotoite at high pressure 

and high temperature with simultanωus in situ X-ray diffraction and ultrasonic 

study 

国民 pressurepol戸norphsof MgSi03 are abundant cons世田国tsin也eEar也'smantle and 

出町 elasticprop町tiesat high pressure and high temperature田 ofgreat si伊i五canceto address也e

mineralogy and seismic profi1e of the mantle. U sing the newly developed ultrasonic interferome匂

尽江)technique combined wi白血 SI凶 X-raydiffiactionand radiography in a mul包anvilat the 

synclrrotron beamline BL04B 1， SPri且g-8，也e au也orme田町ed 也eelastic velocities of 

polycrystalline MgSi03 m司joriteand akimotoite up to也eP-T conditions of the mantle transition 

zone. In也is也eS1S，也eau也orh田 discussed也e叫仕出O凹cexperimental results and白err

implications. 

EIastic wave velocities of MgSi03 m司joritegarnet POIYCIystalline have been measured at P-T 

condi邑onsof 8-19 GPa and 300-900 K by ultrasonic interferometry method. Both compressional 

and shear wave velocities，ぉ wellas bulk and shear mod叫i，increase wi也 mcreasmgpres四rebut 

decrease with incr.easing temperature. A two-dimensional σ-T) linear自他且gto也epresent data 
yields: Ks = 162.1(5) GPa， 8Ksf8P = 4.20(4)， dKs/8T =・0.0167(5)GPaIKヲ Go= 86.2(2) GPa， 

dGf8P = 1.03(1)， 8G/dT = -0.0084(2) GPaIK. Tbe derived elastic moduli at arnbient conditions here 

are slightly lower也anpreV10us s回出es，while we provide new data on the t田 perature



dep四deoces.Combined wi也 previousavailable exp町imentaldata， it is diffi叫 tto make a 

conclusioo 00 if也eelastic mod叫ihave linear rela且onsto也ecomposition along the 

四 uorite-pyrope(M島，S;.012・M~AJ，Si3012) 田lutionjo血おAnd白evelocities of MgSiOJ majorite 

are 19wer也組曲oseof gros四lar(Ca)AJ，Si30日)皿dpyrope四dmembers， and much lower曲目

也eseismolo砂cal皿odelsio the皿皿山仕組8itioozooe. Thus， a majorite-rich gamet bearing 

mi且eralogicalmodel for the皿祖tletr皿sition回田明日 produ田 lowervelociti白血血e皿回Ue

traosltion zone 

Subsequently， elastic wave velocities ofMgSi03 aki血otoitepolyαysta1line sa皿pleshave beeo 

m伺suredat p問S田lreSupω25.7 GPa阻 dtemperatures to 1500 K by a cornbination of in si組

X-ray di缶ac包on血 du1回so且icioterferometry techoiques皿 alarge volume Kawai勾pe皿凶h阻刊i

appara旬s(KMA). The elastic moduli of akimotoite 但d白位 pressure 岨 dtemperature 

dependeoces are determioed by a 2D line紅白t出ganalysis of也epresent data， yieldiog: Ks = 

219.4(7) GPa， dKsfdP = 4.62(3)， dKsfdT =・0.0228(4)GPaIKヲ00= 132.1(7) GPa， dO/dP = 1.63(4)， 

dO/dT =心0225(4)GPaIK. The bulk aod shear moduli at ambient cooditions are generally 

consisteot with the result of a previous Brillouin sp田仕os∞pystudy. However， si伊1邑cant

no叫ioearbehaviors of the elastic moduli were observed at high町 tempera回res，皿也.cati且s也at也e

veloci包esderived企om也.eline紅白血ngaoalys旭町eoveres白血atedfor the actual maotle co且ditions

Using the preseot new experimeotal data， we compared the elas包cveloci匝esof various 

high司pres四reforms of MgSi03 under也emantle condi包OD8.The results demonstrate a large 

velocity coo甘astbetween akimotoite皿dperovskite. Therefore， Ak-Pv佐ansitionin a harzburgite 

layer of subducted slabs may produce a dis∞otin山町yabove 660 km， which may be releva且tto血e

∞mplex seismic structures near the bottom ofthe m岨 tle仕組Sl包0且zone

The effects of other mioor compon四t，such as Fe， Al， 阻dH20， on白eelastic prop町包esof 

m司orite，出motoite阻 dperovskite sho凶dbe四 efullysemonstrated by伽色町山出回出血e

future 


