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1，Introducdo雄

　　MaJωte　is　one　of　the　m幻or　constituent　miηerals　of

血e　upPer　mantle．There　is　an　inconsisεency　about　the

crystalsymmαryofmajoriεebetweensynthetic
（tetragona1）andnatura1（cubic）m砺odteofmeteodte

o雌gh1，andthisphaserelationisnotwellknow几
Previously，cubic（la3d）一tetragona1（141／a）tra質sidon　of

MgSiO3majorite　was　reported　based　on　TEM
observations．｛101｝　and｛110｝t曲s　are　inferred　to　be

causedbythis並齪雌・n［11．W魂e佃．【21suggest山at

山e　modulated”榊eed”structure血1the　cubic　phase　may

also　be　regaぼded　as　a　precursor　of　the　cubic－tetragonal

transition。In　the　viewpoint　of　planetary　science　also，

the　phase　relation　of　A1－deficient　majorite　at　high－

pressure　and　temperature　is　important・Here，we　report

the　phase　tmnsition　of（Mg，Fe）SiO3majorite　based　on

analy縫cale1㏄碇onmicroscopeobservatio爺sofsynthetic
and　natural　majofites，

2。Exper㎞ents
　　High－pressure　and　high－temperature　experiments　to

sジnthesize（Mg，Fe）SiO3m司orite　were　performed　by　a

uniaxial　spht－sphere　apParatus　at　Institute　for　Study　of

the　Eafth，s　Intedor，Okayama　University，Japan．The

compositions　of　starting　materialsτange　from　XニO　to

O。25in　（Mg1．x，Fex）SiO3．The　specimens　were

synthesizedat20GPaandaromd－1950・2200。C』
Quenched　specimens　were　milled　by　Ar－ion　and
exa血ed　by　an　analytical　electron－croscope．Natural

majorite　in　the　shock－vein　in　Tenham　chond雌te　was

also　ex㎜i血ed。

3．Resd熔and　di㏄uss董on

勘魏e∫∫c〃吻Oo肋

　　The　diffmction　pattems　of　majorites　in　all　the

recovered　sp㏄imens　showed　a　tetragonal　symmetりr．In

these　m司odtes，｛101｝twi111amellae（Fig．1），an　isolated

｛110｝twi11domain　and　the　tweed　structures　wefe

observed，WithFe－beadng　m勾ohtes，｛101｝twinswere

found　in　the　specimens　quenched　from　temperatures

equa1　重o　or　higher　than　2000　。C，　and　the　tweed

struc重ures　from　temperatures　equal　to　or　higher　than

22000C，However，all　these　microstruc雛es　were　not

fouΩd　in　the　specimens　quenched　from　temperaIures

lowefthan20000C。WithMgSiO3malQガte，therewas　a

bomdary　around1900。C　below　which　majorite　was
tw血一free、

　　These　observations　suggest　that　the　high－densi可of

｛101｝twin　lamellae　was　derived　from　the　cubic－

tetragonahransitionduetocationorderingin
octahe¢al　si重es．The　cubic（Ia3d）majorit6seems　to

have　a　wide　stab重1ity　field　at　higher　temperatures　above

the　tetragona1　（141！a）　m勾oガte　field，Cubic　majo践tes

would　have捉ansfofmed　to　the　tetragonal　phase　when

theypassedacrossthec穏bic－tetragonalbound町
d面ng　quenching．

勲広燃1〃2⑳吻
N飢uralmaJodtes血thbshock・veinoc㎝raseuhe血al
grains（＜2μm）with　a　cerεain　amounεof　A1203

component（4。6wt％），These　maJodtes　have　a　cubic

symmetryandsh・wneitheftwim血9、n・rtweed
structure．However，A1－free　maJorte　as　previously

reported，has　not　been　fomd。Twin－free　naεural
m司orite　seems　to　suppo蛇the　hypothesis　that　twinning

in　synthetic（Mg，Fe）SiO3majorite　was　caused　by　cubic－

tetragonal　transition　during　quenching。

醤

Feノ（Mg＋Fe）＿02，2200C

Fig．1．｛101》twin　lamellae　in　synthetic　m碕orite
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