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Introduction: Argon ion milling [1], FIB [2] 
and ultramicrotomy [3] are commonly used for TEM 
foil preparation. Although the introduction of the FIB 
technique was an enormous improvement in terms of 
TEM foil quality and precise site specific thinning it 
yields only small continuous electron transparent 
areas (typically in the range of 100 µm2 – 200 µm2) 
[2].  
TEM foils obtained by argon ion milling rather show 
limited electron transparent areas which are more or 
less randomly distributed over the sample. In many 
cases this small area is even heavily affected by a 
strong phase - selective thinning (softer phases are 
easier abraded than harder ones). Argon ion milled 
electron transparent areas are in the range of a few 
hundreds of square micrometres. Ultramicrotomy 
though yielding much larger areas (> 1.000 µm2) 
induce a heavy strain on the sample material and can 
distort the sample or even introduce phase changes 
and deformation features. ArIS overcame several of 
these problems, namely, a limited TEM foil size, 
phase preferential thinning and artificial phase 
properties (e.g. twinning, phase transitions) [4, 5]. We 
report here on the modification of the ArIS sample 
pre-treatment by which we succeeded to produce 
TEM foils exceeding 40.000 µm2.  

Sample pre - treatment: The sample edge 
was treated 230 minutes with a JEOL Cross Section 
Polisher until it was perfectly smoothed. We applied 
an acceleration voltage of 4.5 kV at approximately 
0.16 mA. This was performed additionally to the 
generally applied pre – treatment which had been 
already described in detail in [4]. 

Results: A 2 mm x 3 mm sized slice of a 
thin section of Murchison was thinned 276 minutes at 
4.5 kV and ~ 0.18 µA at an incident angle of 1.5° and 
an argon flux of 7.5 sccm (standard cubic centimetre). 
Former attempts yielded app. 30.000 µm2. Although 
the sample edges were already very smooth and did 
not look corrugated when cut out by an ultrasonic 
disk cutter [4], we decided to fine-polish the edge 
additionally with a broad argon ion beam. The target 
area of the subsequently applied ArIS treatment was 
perfectly smoothened and we obtained a continuous 
lagoon shaped electron transparent area of 42.000 
µm2 suitable for extensive TEM use (Fig. 1). The area 
is so huge that we were only able to document the 
entire electron transparent area by screen shots taken 
directly from the TEM fluorescent screen. However, a 
small portion of the Murchison TEM foil was 
documented by CCD images too.  

 
Fig. 1: 42.000 µm2 electron transparent TEM foil of the Murchison 
meteorite (stitched screen shots) with detailed “zoom in” CCD 
images 

Implications for the future: In routine runs 
our new refinement of the ArIS technique yields 
electron transparent areas of more than 30.000 µm2 
even for complex, polyphase porous sample material. 
These unusually large areas are quite an achievement 
and the only drawback we have to face is that we 
have to document the entire electron transparent area 
via TEM screen shots. It would require thousands of 
CCD images to do so. An additional digital photo 
plate system is now implemented to our TEM to solve 
this “problem” in the future. 

Application to Earth and Planetary 
samples: ArIS has been applied on various geological 
samples, like carbonaceous rocks, eclogites, Martian 
nakhlites and CV chondrites. In every case we 
obtained large continuous (> 20.000 µm2) electron 
transparent areas. 
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