
Reaction Science  High Voltage Electron Microscopy (RS-HVEM) allows in situ observation and EELS in a gas
atmosphere (N2, O2, H2, CO, air, etc.), with a pressure range from 3x10-6 to 1.3x104 Pa. The holder inclinable up to 

70 holder for HVSTEM are effective for 3D observations of thicker biological and non-biological specimens. This
report describes some studies provided to use RS-HVEM.

In-situ observation of the gas atmosphere experiment 3D observation of the biological sample

A contamination attaching to a sample becomes the problem to find carbon 
density in steel materials. In this study, we developed a method to removal the 
contamination which introduced oxygen gas (about 13Pa), and attached to a 
sample. Electron beam were irradiated for 65 minutes in the very small area (in 
Fig. a). As a results of measurement of carbon density using EELS, the carbon 
concentration showed 0% in α phase ( α: not include carbon, γ: include carbon ).

User affiliation : Nippon Steel & Sumitomo Metal Corp. T. Amino

3D observation of human hair melanin using high voltage STEM

The ultrastructure of melanin granules in human hair was studied using 1,000 
kV high voltage scanning transmission electron microscopy to successfully 
reconstruct three dimensional images of the whole melanin granule. It was 
revealed that the melanin granule was composed of a membrane-like outer 
structure that included many spherical vesicles, and an inner matrix containing 
a sheet-like structure in the elongated direction of the melanin granule and a 
sheet-like arrays structure in the cross direction. 
User affiliation : Hoyu Co.,Ltd, T. Imai

Removal experiment of the contamination using oxygen gas

The three dimensional image of melanin granules in human hair using HV-STEM

Reference : T. Imai et. al, Microscopy Vol. 65, No.2, (2016)
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