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In the present study, using a Nonequilibrium Molecular Dynamics Simulation method 

[1], we study the effect of the temperature on the structure of flexible macromolecules 

in inert gases under the influence of an electric field. Specifically, we examine the 

behavior of the vibrational motion and transport phenomena of flexible molecules at 

various temperatures and field strengths that apply ion mobility spectrometry. 

Because experimentally it appears that the flexible peptides have different structures 

at low and high temperatures [2], the question was raised whether a single 

intermolecular potential is sufficient to describe the appearance of the structures at all 

temperatures or the temperature is modifying permanently the structures, thus 

requiring the consideration of two or more potentials for the description of the motion. 

We have calculated the average velocity and the cross sections of the ions in the gas, 

as well as other molecular properties. We observed that, although one ion-atom 

intramolecular potential can describe well the transport through the drift tube, the use 

of two different potentials for the vibration of the peptides reproduces the 

experimental results much better. 
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