
07. Electron microscopy 
 
 
In the scanning electron microscopy (SEM) the sample is scanned by 
an electron beam. The images obtained using secondary electrons 
provide data about the topography, and the ones obtained using retro-
dispersed electrons give information about the differences in 
composition. The characteristic X-rays provide information about the 
chemical composition of the sample. 
 
In transmission electron microscopy (TEM), a very thin sample is 
irradiated with an electron beam. Part of them are transmitted and/or 
dispersed and then used to create images. The diffraction of these 
electrons is used to obtain information about crystalline structure. The 
emission of characteristic X-rays determines the chemical 
composition of the sample. 
 
In confocal microscopy a laser beam explores the sample point by 
point and generates an image. The fluorescent emission and the 
reflected light are focused in such a way that the out-of- focus light is 
omitted giving very sharp images. 
 
In atomic force microscopy (AFM), a narrow probe scans the surface 
of the sample, recording the forces of the interaction between the tip 
and the sample when they are in close proximity In scanning tunneling 
microscopy (STM), the electric current produced when a difference in 
potential between the tip and the sample is applied is registered. 
 
 

EQUIPMENT 
 
  
 JEOL JSM-840 and HITACHI S-3000N electron scanning 

microscopes, with Oxford CT1500 cryostation cryomicroscopy 
unit. 

 JEOL JEM-2010 transmission electron microscope. 
 LEICA TCS SP2 confocal laser microscope. 
 NT-MDT NTEGRA PRIMA atomic force and tunneling 

microscope. 
 Nikon Eclipse E200 optical microscope. 
 NIKON SMZ660 stereo microscope. 
 MICROSCOPY SCIENCES EMS 850 critical point dryer. 
 BALZERS SCD 004 sputter coater (Au) and MED 020 freeze 

drier (C). 
 RMC MTXL ultramicrotome with CRX cryounit, and knife- 

making equipment. 
 STRUERS ACCUTOM-5 Cut-Off and TENUPOL 5 electrolytic 

thinning equipment. 
 

 
 

 GATAN 659 disc punch, 601 ultrasonic disc cutter, 623 manual 
disc grinder, 656 dimple grinder and PIPS ion polishing system. 

 
 
 

APPLICATIONS 
 

Microscopy is used to determine the structural characteristics of the 
sample under study 
 
 Determination of morphology: shape, size and position of micro-

crystals or particles observed on the sample; overall distribution 
of organelles or different types of tissue, etc. 

 Determination of the crystallography of the sample: position of 
crystallographic planes (TEM), study of defects, etc. 

 Determination of chemical composition (SEM and TEM). 
 
 
 

INTERESTED SECTORS 

 
Nanotechnology, composites, metallurgy, petrology and mineralogy, 
building materials and ceramics, polymers, electronics, cellular and 
molecular biology, physiology, botany, biomaterials. 
 
 

Contact: 
 
microscopia.sti@ua.es 
 
Cristina Almansa Carrascosa, Andrés Amorós Rodríguez and 
Verónica López Belmonte. 
 

 


