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Report: 
This was our first experiment via remote control. Despite this, the experiment ran smoothly due to the 
excellent on-site support. 
Our aim was to study valance changes at high temperature, which along with the high configurational entropy, 
contribute to the lattice stability of these systems. The temperature range studied was 700 - 10000 C in 
vacuum. We focused on the Co/Cu/Ni K-edges, comparing several different equiatomic compositions.: (A) 
(Co,Cu,Mg,Ni,Zn)O, (B) (Co,Mg,Ni,Zn)O and (C) (Co,Cu,Mg,Ni)O.  
 
Experiments in Vacuum: Our findings show that contrary to all expectations (vapor pressure of the constituant 
oxides at high temperature), there was a clear trend to metallic behavior with increasing temperature and this 
metallic signature remained on a return to room temperature. This reducing effect at high temperatures is new 
and will necessitate further studies. 
 
However this metallic trend differs for the different elements. Below is the heating cycle used, starting and 
ending at room temperature. 
 
On the middle figure we show Sample (Co0.25Mg0.25Ni0.25Zn0.25)O with metallic references for the Co, Ni and 
Zn edges. The Zn signal does not metallise but there is an obvious structural transition. In the lower figure we 
show the Ni edge in NiO. Surprisingly there is no trend to metallic behaviour. 
 
 
  
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 


