
Since the Earth’s mantle is considered to

be mainly composed of Mg, Fe, Si and O, the

knowledge of the precise phase relationships

in the system Mg2SiO4-Fe2SiO4 is indispen-

sable to study the Earth’s interior. The pre-

vious investigations by a quenching method,

however, are not reliable because the pressure

cannot be directly determined and also be-

cause it is difficult to determine true stable

phases. In order to fix these problems, the

p rec i s e  phase  r e l a t i ons  i n  t he  Mg 2S iO 4-

Fe2SiO4 system should be invest igated by

means of in situ X-ray diffraction. For this

purpose,  we have tested new experimental

techniques of high-pressure X-ray diffraction

s tudy,  and  phase  r e l a t i ons  o f  i lmen i t e -

perovskite transition in MgSiO3 have been

examined to demonstrate performance of the

new methods. 

In the previous high-pressure in-situ X-

ray diffraction study, B+epoxy or MgO was

used for pressure media, and heaters are usu-

ally graphite cylinder normal to the X-ray or

carbide sheets parallel  to the incident and

diffracted X-ray. These things are advanta-

geous to avoid absorpt ion of  X-ray in the

pressure  media  and heater.  In  the  present

study, we used LaCrO3 cylindrical heater par-

a l le l  to  the  d i ff rac ted X-ray,  and ZrO2 or

composite MgO+ZrO2 pressure media (Fig.

1). Although the present assembly contains

materials containing heavy elements, these

parts do not affect on X-ray intensity, because

X-ray goes through only within the heater. 

Using this pressure system, preliminary

re su l t s  f o r  phase  r e l a t i ons  i n  MgSiO 3-

Mg2SiO4 were obtained, which is shown in

Fig. 2. 
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Fig.1 Schematic drawing of the sample assembly.

Fig. 2 Observed phases present in the MgSiO3-

Mg 2S iO 4 sys tem.  The  d iamonds ,  c rosses  and

tr iangles  denotes  phase  assemblage of  i lmen-

i t e+sp ine l ,  p e rv sk i t e+sp ine l ,  and  pe rov -

skite+periclase. 
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