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OF SHORT ELECTROMAGNETIC PULSES
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We analyze the propagation of a short light pulse through a 1D quantum metamaterial
structure composed of arranged artiˇcial two-level quantum systems. We set up the model
which material substance is treated quantum mechanically, while the electromagnetic pulse
is classical. On the basis of the adopted model, we investigate the short light pulse
propagation through the structure in dependence on the initial state of irradiated two-
level systems, the amplitude of the incident light pulse, and the frequency of the pulse
carrier wave. Finally, we determine the regimes when the incident pulse can propagate in
undistorted soliton form.

�´ ²¨§¨·Ê¥É¸Ö · ¸¶·μ¸É· ´¥´¨¥ ±μ·μÉ±μ£μ ¸¢¥Éμ¢μ£μ ¨³¶Ê²Ó¸  Î¥·¥§ μ¤´μ³¥·´ÊÕ
±¢ ´Éμ¢ÊÕ ³¥É ³ É¥·¨ ²Ó´ÊÕ ¸É·Ê±ÉÊ·Ê, ¸μ¸ÉμÖÐÊÕ ¨§ Ê¶μ·Ö¤μÎ¥´´ÒÌ ¨¸±Ê¸¸É¢¥´-
´ÒÌ ¤¢ÊÌÊ·μ¢´¥¢ÒÌ ±¢ ´Éμ¢ÒÌ ¸¨¸É¥³. �·¥¤² £ ¥É¸Ö ³μ¤¥²Ó, ¢ ±μÉμ·μ° ³ É¥·¨ ²Ó-
´ Ö ¸Ê¡¸É ´Í¨Ö μ¶¨¸Ò¢ ¥É¸Ö ±¢ ´Éμ¢μ-³¥Ì ´¨Î¥¸±¨,   Ô²¥±É·μ³ £´¨É´Ò° ¨³¶Ê²Ó¸ Å
±² ¸¸¨Î¥¸±¨. �  μ¸´μ¢¥ ¤ ´´μ° ³μ¤¥²¨ ¨¸¸²¥¤Ê¥É¸Ö · ¸¶·μ¸É· ´¥´¨¥ ±μ·μÉ±μ£μ ¸¢¥-
Éμ¢μ£μ ¨³¶Ê²Ó¸  Î¥·¥§ ¸É·Ê±ÉÊ·Ê ¢ § ¢¨¸¨³μ¸É¨ μÉ ¨¸Ìμ¤´μ£μ ¸μ¸ÉμÖ´¨Ö μ¡²ÊÎ ¥³ÒÌ
¤¢ÊÌÊ·μ¢´¥¢ÒÌ ¸¨¸É¥³,  ³¶²¨ÉÊ¤Ò ¶ ¤ ÕÐ¥£μ ¸¢¥Éμ¢μ£μ ¨³¶Ê²Ó¸  ¨ Î ¸ÉμÉÒ ´¥¸ÊÐ¥°
¢μ²´Ò ¨³¶Ê²Ó¸ . ‚ § ±²ÕÎ¥´¨¥ ³Ò μ¶·¥¤¥²Ö¥³ ·¥¦¨³Ò, ¶·¨ ±μÉμ·ÒÌ ¶ ¤ ÕÐ¨° ¨³-
¶Ê²Ó¸ ³μ¦¥É · ¸¶·μ¸É· ´ÖÉÓ¸Ö ¢ ´¥¨¸± ¦¥´´μ° ¸μ²¨Éμ´´μ° Ëμ·³¥.
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