
ICSMA19 Metz, France, June 26 - July 1, 2022   
International Conference on Strength of Materials  

 
 

High-pressure torsion and the origin of life 

 

Kaveh Edalatia, Ikuo Taniguchia, Ricardo Florianob, Augusto Ducati Luchessib,c 

a
WPI, International Institute for Carbon-Neutral Energy Research (WPI-I2CNER), Kyushu University, 

Fukuoka, Japan 

b
School of Applied Sciences, University of Campinas (UNICAMP), Limeira, São Paulo, Brazil 

c
Institute of Biosciences, São Paulo State University (UNESP), Rio Claro, São Paulo, Brazil 

kaveh.edalati@kyudai.jp 

 

Impact by astronomical objects such as meteoroids, asteroids and comets is 

considered as a possible pathway for the delivery of essential molecules required for 

life to the Earth in about four billions years ago. Survival of organic molecules during 

impacts, their decomposition to reactive species or their polymerization to complex 

molecules such as protein and RNA could contribute to the appearance of early life 

on the earth. In this study, we introduce the high-pressure torsion method as a new 

platform to simulate astronomical impacts in a miniature scale. The significance of 

pressure and shear stress in the impact events is simulated, and it is found that 

organic molecules can show new transformations under the simulated conditions. 

New justifications for some astronomical phenomena reported in comets or on the 

Earth are suggested. The current study not only shows that the high-pressure torsion 

method has high potential to provide new insights into the origin of life, but also 

introduces a pathway to synthesize some biomaterials. 


