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Abstract 

The mean inner potential (MIP) of a material is the volume averaged electrostatic (Coulomb) 

potential between bulk and vacuum. Thus, it is a fundamental material property, which depends 

on composition and structure. However, MIP measurements are lacking for a wide range of 

materials due to experimental challenges. I will present a methodology using off-axis electron 

holography (OAEH) to measure the MIP, demonstrated on -Al2O3 sapphire.  

 

Charge distribution in nanoscale granular oxides results in the formation of a space charge 

potential (SCP), which then determines functional properties. Explanations for this phenomenon 

are reported though quantitative experimental evidence is indirect. I will show direct 

measurements of the SCP in nanoscale non-stoichiometric granular magnesium aluminate spinel 

(MAS, MgAl2O4) using OAEH and Electron Energy-Loss Spectroscopy. Thus, the effect of 

MAS composition, grain size, and applied electric field during annealing on the SCP is 

examined. We demonstrate that regardless of grain size, excess Mg+2 or Al+3 cations resides in 

the vicinity of grain-boundaries of Mg- and Al-rich MAS, respectively. We then discuss the role 

of grain size on the SCP, especially when comparable to the Debye length. Furthermore, 

applying a moderate electric field during annealing modifies lattice ordering.  
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