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Introduction:   

 

Complementary to the results of observation in 

comets, is given by the laboratory experiments simulat-

ing comet´s conditions. Special attention should be 

paid to the discussion related with some of these as-

pects about the chemical reaction. In this work are ana-

lyzed the results of laboratory simulated experiments, 

on irradiated frozen dilute solutions which reproduce a 

nucleus comet irradiated with cosmic rays. 

Minerals are conspicuous in the Universe; solid 

surfaces are present in the interplanetary dust, planets, 

comets, meteorites, asteroids, etc. The presence and 

nature of mineral species reveals the evolution of all 

those bodies. Minerals’ evolution is triggered by phys-

ics-chemical factors; they gave us information about 

the conditions that could have affected the body. 

On Earth, the origin of life has been linked to the 

contribution of comets for chemical evolution studies 

and the presence of minerals in these bodies can con-

tribute to this process. The presence of minerals may 

be critical factors that allowed the transition from sim-

ple chemical reactions to complex organic compounds 

like it is proposed to happen on Earth [1, 2, 3, and 4]. 

The processes involved three main critical factors: (a) 

the increase in the concentration of reactants, (b) the 

catalysis of some reactions, and (c) the protection of 

products against destructive energy sources. Minerals’ 

role is fundamental from this perspective because they 

could have behaved as concentration agents, catalyst or 

shields. The fine principles for that reactions and inte-

ractions are not fully known.  

We present results of the bulk irradiation of simple 

molecules in the presence of minerals (silicates like 

clays, olivine). They show that the forma-

tion/destruction of complex organic compounds is 

modify by the presence of minerals.  

Figure 1 shows the decomposition by irradiation-

with gamma rays of HCN, a compound detected in 

comets, with or without mineral surface. In this case, 

the presence of the mineral enhances the rate of de-

composition. From these experiments is possible to 

extrapolate that radiation-induce formation and de-

struction of organics in the outer layers of comets hap-

pened since its formation. 

 

 

 

 

 

 
 

Fig. 1. HCN radiolysis as a function of dose (a) 

Open circles indicates the experiments performed 

without olivine. (b) Full circles represent the experi-

ments conducted with olivine.  
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