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GENERAL BOUNDARY CONDITIONS FOR
A MAJORANA SINGLE-PARTICLE
IN A BOX IN (1 + 1) DIMENSIONS

S. De Vincenzo 1, C. S�anchez 2

Universidad Central de Venezuela, Caracas

We consider the problem of a Majorana single-particle in a box in (1 + 1) dimensions. We show
that the most general set of boundary conditions for the equation that models this particle is composed
of two families of boundary conditions, each with a real parameter. Within this set, we only have four
conˇning boundary conditions, but inˇnite nonconˇning boundary conditions. Our results are also valid
when we include a Lorentz scalar potential in this equation. No other Lorentz potential can be added.
We also show that the four conˇning boundary conditions for the Majorana particle are precisely the
four boundary conditions that mathematically can arise from the general linear boundary condition used
in the MIT bag model. Certainly, the four boundary conditions for the Majorana particle are also subject
to the Majorana condition.

� ¸¸³ É·¨¢ ¥É¸Ö ¶·μ¡²¥³  ³ °μ· ´μ¢¸±μ° Î ¸É¨ÍÒ ¢ (1 + 1)-¨§³¥·¥´¨ÖÌ. ŒÒ ¶μ± §Ò¢ ¥³, ÎÉμ
´ ¨¡μ²¥¥ μ¡Ð¨¥ £· ´¨Î´Ò¥ Ê¸²μ¢¨Ö ¤²Ö Ê· ¢´¥´¨Ö, ³μ¤¥²¨·ÊÕÐ¥£μ ÔÉÊ Î ¸É¨ÍÊ, ¸μ¸ÉμÖÉ ¨§ ¤¢ÊÌ
¸¥³¥°¸É¢ £· ´¨Î´ÒÌ Ê¸²μ¢¨°, ± ¦¤μ¥ ¨§ ±μÉμ·ÒÌ ¨³¥¥É ¢¥Ð¥¸É¢¥´´Ò° ¶ · ³¥É·. ‚ · ³± Ì ÔÉμ£μ
³´μ¦¥¸É¢  Ê ´ ¸ ¥¸ÉÓ Éμ²Ó±μ Î¥ÉÒ·¥ μ£· ´¨Î¥´´ÒÌ £· ´¨Î´ÒÌ Ê¸²μ¢¨Ö, ´μ ¡¥¸±μ´¥Î´μ¥ ¨Ì Î¨¸²μ
´¥μ£· ´¨Î¥´´ÒÌ. � Ï¨ ·¥§Ê²ÓÉ ÉÒ É ±¦¥ ¤¥°¸É¢¨É¥²Ó´Ò, ±μ£¤  ³Ò ¢±²ÕÎ ¥³ ²μ·¥´Í-¸± ²Ö·´Ò°
¶μÉ¥´Í¨ ² ¢ ÔÉμ Ê· ¢´¥´¨¥. �¨± ±¨¥ ¤·Ê£¨¥ ²μ·¥´Í-¶μÉ¥´Í¨ ²Ò ´¥ ³μ£ÊÉ ¡ÒÉÓ ¤μ¡ ¢²¥´Ò. ŒÒ
¶μ± §Ò¢ ¥³, ÎÉμ Î¥ÉÒ·¥ μ£· ´¨Î¥´´ÒÌ £· ´¨Î´ÒÌ Ê¸²μ¢¨Ö ¤²Ö ³ °μ· ´μ¢¸±μ° Î ¸É¨ÍÒ Å ÔÉμ
ÉμÎ´μ Î¥ÉÒ·¥ £· ´¨Î´ÒÌ Ê¸²μ¢¨Ö, ±μÉμ·Ò¥ ³ É¥³ É¨Î¥¸±¨ ³μ£ÊÉ ¢μ§´¨±´ÊÉÓ ¨§ μ¡Ð¥£μ ²¨´¥°´μ£μ
£· ´¨Î´μ£μ Ê¸²μ¢¨Ö, ¨¸¶μ²Ó§Ê¥³μ£μ ¢ ³μ¤¥²¨ MIT ¸Ê³±¨. Šμ´¥Î´μ, Î¥ÉÒ·¥ £· ´¨Î´ÒÌ Ê¸²μ¢¨Ö ¤²Ö
³ °μ· ´μ¢¸±μ° Î ¸É¨ÍÒ É ±¦¥ ¶μ¤Î¨´ÖÕÉ¸Ö ³ °μ· ´μ¢¸±μ³Ê ¸μ¸ÉμÖ´¨Õ.
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