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Abstract: The FEI Titan Tecnai G2 F20 is a versatile transmission electron microscope which is 

equipped with a Gatan Tridiem 863P post column image filter (GIF) and a high angle energy disper-

sive X-ray (EDX) detector. This set up allows for a variety of experiments such as conventional im-

aging and diffraction, recording of bright- and dark-field scanning transmission electron microscopy 

(STEM) images, or acquiring elemental maps extracted from energy electron loss spectra (EELS) or 

EDX signals.  
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1 System Overview 

 

 

Figure 1: FEI Tecnai G2 F20 transmission electron microscope 

(photograph by courtesy of FEI Company) 

 

2 Typical Applications and Limitations of Use 

Since the FEI Tecnai G2 F20 is not equipped with any Cs corrector its resolution is limited to 2.4 Å in 

TEM mode (point to point resolution) and 1.9 Å in STEM mode. However, the large tilt angles of the 

specimen stage (see chapter 5 below) and the EELS and EDX capabilities make this instrument at-

tractive for medium resolution work, e.g. for analyses of diffraction contrast and diffraction patterns 

or for determination of the chemical composition on the nanometer scale by electron energy loss 

spectroscopy, energy filtered transmission electron microscopy (EFTEM) or energy dispersive X-ray 

analyses.  

 

3 Sample Environment 

Samples are investigated either under room temperature or liquid nitrogen cooling conditions at a 

vacuum level of about 10–8 mbar. Besides this standard setup, the sample environment can be 

adapted to various conditions, e.g. the thermal treatment or the application of external electric or 

magnetic fields to samples, making use of a wide portfolio of in situ TEM holders available through 
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the ER-C user services. In general, all types of materials can be investigated which do not harm the 

microscope and the specimen holders and which obey the ER-C's safety rules.  

 

4 Technical Specifications 

 electron acceleration voltage   120 kV ... 200 kV 

 

 TEM – point to point resolution at 200 kV    2.4 Å 

 TEM – information limit at 200 kV    1.4 Å 

 TEM – objective lens Cs    1.2 mm 

 TEM – objective lens Cc    1.2 mm 

 TEM – magnification range    25 kx ... 1030 kx 

 

 STEM – HAADF resolution    1.9 Å 

 STEM – probe Cs    1.2 mm 

 STEM – probe Cc    1.2 mm 

 STEM – magnification range    150 x ... 230 Mx 

   
   

5 Detectors 

 Gatan UltraScan 1000P (2k x 2k) charge coupled digital camera equipped with a standard 

phosphor scintillator.  

 Gatan Tridiem 863P post column image filter (GIF) with fully 2nd order and partially 3rd 

order corrected prisms yielding a total system energy resolution of 0.65 eV or better at a 

maximum field of view of 15 µm for imaging and 100 mR for diffraction analyses.  

 High angle energy dispersive X-ray detector with a resolution of 136 eV or better for Mn K-

alpha radiation. High angle energy dispersive X-ray detector with a resolution of 136 eV for 

Mn K-alpha radiation.   

 Fischione Model 3000 HAADF detector. 

 

6 Specimen Stages 

 double tilt low background holder ± 40 ° 

 high field of view single tilt tomography holder ± 70 ° 

 dual-axis tomography holder ± 50 ° 
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 on axis rotation tomography holder 360° 

 further in situ specimen stages available 
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