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The influence of an electronic current on atomic dynamics is an important and 
intriguing problem in nanoelectronics. We have developed an approach based on 
the semi-classical Langevin equation(SCLE) to investigate the excitation of 
atomic dynamics in a nanoconductor in the presence of electrical current[1, 2, 3]. 
In the SCLE description the nonequilibrium electronic environment is described 
like an effective “bath” influencing the atomic dynamics causing fluctuations and 
dissipation. We will discuss how this formalism is related to the NEGF method, 
and compare results for e.g. vibrational heating based on the two approaches. 
The SCLE approach allows us to identify the forces acting on the atoms due to 
the electronic current. We show how the current can cause several types of 
instabilities in a nanoconductor which ultimately can lead to contact breakdown. 
These include run-away behavior due to excitation of "water-wheel" modes[4, 2, 
3], and a laserlike amplification of the phonons for contacts with a n-p-junction 
character[5].
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