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Molecular Conductor Fractals
Steven, E. (NHMFL); Suarez, D. (NHMFL); Benjamin, S.M. (NHMFL) and Choi, E.S. (NHMFL)
Introduction


In the effort to further advance the utilization of organic conductors for soft multifunctional electronics, we have stumbled upon an extraordinary and beautiful phenomena, that is we have discovered formations of organic (BEDT-TTF), hereafter ET, fractals of dimension ~1.8, growing at room temperatures inside a solid polyethylene vinyl acetate (EVA) matrix.
Experimental


The bilayer film is fabricated using vapor annealing technique at room temperatures. Fractal growth is observed under an optical microscope. The microstructures of the fractal is observed via SEM at HPMI.
Results and Discussion


Our previous work [1] has shown that when ET crystals are grown on stiff polycarbonate matrix followed by room temperature I2 doping, a homogenous micro-platellates form on the film surface as electrically conducting and highly piezoresistive network. The present work aims to improve the flexibility and properties of such bilayers and we have successfully grown homogenous conducting network of (ET)2I3 on flexible EVA elastomer via procedures employed previously. To our surprise, we found that when the I2 doping is delayed overnight, ET crystals nucleate into fractals. SEM studies show that the fractals are composed of ordered straight micro-needles that grow sequentially off-axis from the previous needles, resulting in chaotic organic fractal structures as large as ~ 1 mm in diameter (Fig. 1a). The fractals growth can be controlled using pressure perturbation (Fig. 1b) and are insensitive to surface roughness, demonstrated by their ability to crawl over ~20 m hill (Fig.1c). 
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Fig 1. (BEDT-TTF) in EVA matrix. (a) Optical photograph of (BEDT-TTF) fractals in EVA. (b) Growth control. (c) SEM image of a fractal over a hill. 

Conclusions

The beautiful fractal observed is the first of its kind. Preliminary works indicate that this organic conductor fractal is electrically conducting. Studies over the growth dynamics and other physical properties including the technological applications are underway.
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