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Report: 

 

Iron- and aluminum-bearing magnesium silicate perovskite (Mg,Fe,Si,Al)O3 is likely the main component (75 

vol. %) of the Earth’s lower mantle and ferropericlase (Fe, Mg)O is the second abundant phase (20 vol. %). 

Thermal conductivity of these minerals is a fundamental physical parameter in controlling the heat transfer in 

the Earth’s interior. However their thermal conductivity has long been one of the properties most unconstrained 

at extreme pressure and temperature conditions due to significant experimental difficulty. Some of the main 

difficulties of thermal conductivity measurements is the accurate temperature distribution estimation as well as 

the estimation of the thickness of the sample since for thin samples presicion errors contribute significantly to 

the calculations. 

 

We used the previously implemented laser heating system installed at the Nuclear Resonance Beamline1, and 

for the purposes of the experiment, we partially utilized a newly developed laser heating system2,3 that allows 

more precise heating and temperature estimation. We conducted measurements on ferropericlase (Fe0.25Mg0.75O) 

samples loaded in Ne inside a DAC, however, we could not produce any data that would be useful for the 

calculation of the thermal conductivity of the sample. The X-ray beam focal size of the SMS set-up at ID 18 (H 

x V = 13 x 13 μm2) was prohibiting for the temperature accuracy required for such measurements. Although the 

focal size of the beam was technically smaller than the laser spot, the probing area was comparable in size with 

the heated sample area (Figure 1). This did not allow a fully controlled temperature spatial distribution due to 

the probing of non-heated sample at the tails of the beam that was introducing uncertainties to the temperature 

estimation, both in the spectroradiometric measurements as well as the Moessbauer absorption (broadening of 

the absorption lines). 

 

We continued with the testing of a time-resolved experimental setup that further improved our know-how into 

the development of a fully time-resolved SMS scheme for future experiments1,4. The allocated beamtime 

provided us with a clear idea of what needs to be improved to successfully achieve the goals of the proposal. 

 



 

 

 

Figure 1. Microscope image of a laser heated sample inside the Diamond Anvil Cell. The red crosshair is calibrated to 

viualize the position of the beam as well as approximatly the focal size at FWHM (13 μm x 13 μm). The laser heated area 

is glowing yellow/orange showing the comparable size of the beam and the laser focus. The bright areas not under the 

crosshair are due to the backlight illumination visible through the transparent Ne pressure medium. 
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