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Abstract - We study the propagation and collision of
extremely short electromagnetic pulses in an array of
semiconductor carbon nanotubes. The mathematical model takes
into account non-uniformity of the pulses’ fields and
redistribution of electron concentration in the system. We
establish a possibility of stable post-collision propagation of
pulses over distances much greater than their sizes.

2. The dynamics of the indirect interaction of
electromagnetic pulses in an environment with dynamic
heterogeneities was studied by using a method based on two
complementary quantities: the distribution of energy density of
the eleFWULF ¿HOG DV D FKDUDFWHULVWLF RI WKH ¿HOG ORFDOL]DWLRQ 
and the projections of the Poynting vector (as a characteristic
RIWKHSURSDJDWLRQGLUHFWLRQRIWKH¿HOG 
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3. The used numerical model allowed for investigations of
diơerent scenarios of the interaction of bipolar electromagnetic
pulses in an array of carbon nanotubes. It was established, that
after the collision, pulses separate, restore their shape and keep
a steady motion, moving over distances much greater than their
characteristic linear dimensions.

We study the interaction of three-dimensional, bipolar
extremely short electromagnetic pulses propagating towards
each other in an array of semiconductor carbon nanotubes1-3
along any direction perpendicular to their axis.
Our analysis provides a full account of the eơects of the
inhomogeneity of the pulses’ ¿HOG DORQJ WKH D[LV RI
nanotubes4,57KHHYROXWLRQRIWKHHOHFWURPDJQHWLF¿HOGDQGWKH
charge density in the sample was derived from the Maxwell’s
equations and the continuity equation respectively6,7. In
SDUWLFXODU ZH LQYHVWLJDWH WKH LQGLUHFW LQÀXHQFH Rf the pulse’s
¿HOG – via the electronic subsystem of the carbon nanotubes
array – on the dynamics of another pulse.

4. The electromagnetic bipolar pulses induce a dynamic
heterogeneity of the electron density in the medium, which in
WXUQ FDQ LQÀXHQFH WKH HYROXWLRQ RI WKH HOHFWURPDJQHWLF ZDYHV
in the environment that may have possibly far-reaching
implications for the development of novel optoelectronic
devices.
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