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Abstract 

New experimental studies confirmed our previous 

findings on ice grain ejection during the heating 

process [1]. Our findings can explain the structure 

and the mechanism of grain ejection from comets, 

MBC, the Martian South Polar regions, Enceladus 

and Triton. 

1. Introduction 

Experimental studies on gas-laden amorphous ice 

samples show massive ice grain ejection during the 

annealing and transformation into cubic ice. These 

results can explain jets activity of Icy bodies and on 

Mars Poles. 

 

2. Experimental Results 
2.1 Thin Ice Samples 
The results of a layer of frozen CO2 covered by a 

layer of amorphous ice of about 100 µm are shown 

in figures 1-2. A new millisecond time resolution of 

the MS sampling revealed a huge flux of ice 

particles emanating from the ice. 

Gas flow from the interior breaks the ice structure 

during the heating process. 

 

 

 
Figure 1: Ice grain ejection during the flow of CO2 

through an overlying 100 µm ice layer. 

 

 

Figure 2: Details of MS analysis of figure 1.  

The size distribution of the ice grains, using our 

measured density of 250 kg m
-3

 [2] ranges from radii 

of 1.4 µm up to 145 µm, with the dominance of the 

smaller ones of about 3 µm, as observed in comets 

(figure 3). 

  
Figure 3: Size distributions of the ice grains in the 

different temperature ranges. 
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2.1 Thick Ice Samples 

In large, 20 cm diameter and a few cm thick 

samples, of 3 layers: amorphous ice covered by  

frozen CO2 and another layer of amorphous ice, 

heated from above, a huge flux of ejected ice 

grains covers the ice surface at a rate of 0.13 

mm
3
/min (figure 4).  

 
 
Figure 4: Coverage of the surface, by ejected ice 

grains of a large ice sample. 

3. Summary and Conclusions 
These experimental findings can explain the 

structure and ejection of ice grains from: Comets 

and Main Belt Comets (MBC) [3] Enceladus’ Tiger 

Stripes [4], without eruption of liquid water from 

underlying layers. It can also explain the plumes of 

dark material on Triton. The jets of CO2 and dust 

observed during the Martian polar spring can be 

explained by CO2 sublimation below a layer of 

water ice. 
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