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Earlier the 2-dimensional charge transport with parallel (in plane) magnetic ˇeld was considered
from the theoretical point of view showing explicitly that the speciˇc form of the emergent equation
enforces the respective ˇeld solution to fulˇl the Majorana condition. In this paper we review, explain
and analyze these important results in the context of the generated physical effects, namely, the quantum
ring as spin ˇlter, the quantum Hall effect and a new one of pure topological origin (as described by
the AharonovÄCasher theorems). The link with supersymmetrical models is brie	y discussed.

� ´¥¥ 2-³¥·´μ¥ ¶¥·¥³¥Ð¥´¨¥ § ·Ö¤  ¸ ¶ · ²²¥²Ó´Ò³ (¢ ¶²μ¸±μ¸É¨) ³ £´¨É´Ò³ ¶μ²¥³ ¡Ò²μ
¶μ²ÊÎ¥´μ ¨¸Ìμ¤Ö ¨§ É¥μ·¥É¨Î¥¸±μ° ÉμÎ±¨ §·¥´¨Ö, ¶μ± §Ò¢ ÕÐ¥° Ö¢´μ, ÎÉμ ¸¶¥Í¨Ë¨Î¥¸± Ö Ëμ·³ 
¶μ²ÊÎ¥´´μ£μ Ê· ¢´¥´¨Ö μ¡¥¸¶¥Î¨¢ ¥É ¸μμÉ¢¥É¸É¢ÊÕÐ¥¥ ¶μ²¥¢μ¥ ·¥Ï¥´¨¥, Ê¤μ¢²¥É¢μ·ÖÕÐ¥¥ Ê¸²μ¢¨Õ
Œ °μ· ´Ò. ‚ ¤ ´´μ° · ¡μÉ¥ ³Ò · ¸¸³ É·¨¢ ¥³, μ¡ÑÖ¸´Ö¥³ ¨  ´ ²¨§¨·Ê¥³ ÔÉ¨ ¢ ¦´Ò¥ ·¥§Ê²ÓÉ ÉÒ
¢ ±μ´É¥±¸É¥ μ¡μ¡Ð¥´´ÒÌ Ë¨§¨Î¥¸±¨Ì ÔËË¥±Éμ¢,   ¨³¥´´μ: ±¢ ´Éμ¢μ£μ ±μ²ÓÍ  ± ± ¸¶¨´μ¢μ£μ Ë¨²Ó-
É· , ±¢ ´Éμ¢μ£μ ÔËË¥±É  •μ²² ,   É ±¦¥ ´μ¢μ£μ ÔËË¥±É  ¶μ²´μ¸ÉÓÕ Éμ¶μ²μ£¨Î¥¸±μ° ¶·¨·μ¤Ò (± ±
μ¶¨¸Ò¢ ¥É¸Ö É¥μ·¥³μ° � ·μ´μ¢ ÄŠ Ï¥· ). ’ ±¦¥ ±· É±μ μ¡¸Ê¦¤ ¥É¸Ö ¸¢Ö§Ó ¸ ¸Ê¶¥·¸¨³³¥É·¨Î´Ò³¨
³μ¤¥²Ö³¨.
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