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HYPERFINE STRUCTURE OF THE GROUND STATE IN
THE MUONIC HELIUM ATOMS
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c L.N. Gumilyov Eurasian National University, Astana
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Nonrelativistic ionization energies 3He2+μ−e− and 4He2+μ−e− of muonic helium atoms are cal-
culated for ground states. The calculations are based on the variational method of the ©exponentialª
expansion. Convergence of the variational energies is studied by an increasing of the number of the
basis functions N . This allows one to claim that the obtained energy values have 26 signiˇcant digits
for ground states. With the obtained results we calculate hyperˇne splitting of the muonic helium atoms.

‚Ò¶μ²´¥´ · ¸Î¥É ´¥·¥²ÖÉ¨¢¨¸É¸±¨Ì Ô´¥·£¨° ¨μ´¨§ Í¨¨ 3He2+μ−e− ¨ 4He2+μ−e−  Éμ³  ³Õ-
μ´´μ£μ £¥²¨Ö ¤²Ö μ¸´μ¢´μ£μ ¸μ¸ÉμÖ´¨Ö. � ¸Î¥ÉÒ μ¸´μ¢ ´Ò ´  ¢ ·¨ Í¨μ´´μ³ ³¥Éμ¤¥ ®Ô±¸¶μ´¥´-
Í¨ ²Ó´μ£μ¯ · §²μ¦¥´¨Ö. ˆ¸¸²¥¤Ê¥É¸Ö ¸Ìμ¤¨³μ¸ÉÓ ¢ÒÎ¨¸²Ö¥³ÒÌ Ê·μ¢´¥° Ô´¥·£¨¨ ¢ § ¢¨¸¨³μ¸É¨
μÉ Î¨¸²  ¡ §¨¸´ÒÌ ËÊ´±Í¨° N . �Éμ ¶μ§¢μ²Ö¥É ÊÉ¢¥·¦¤ ÉÓ, ÎÉμ ¶μ²ÊÎ¥´´Ò¥ §´ Î¥´¨Ö Ô´¥·£¨¨
¨³¥ÕÉ ÉμÎ´μ¸ÉÓ 26 §´ Î Ð¨Ì Í¨Ë· ¤²Ö μ¸´μ¢´μ£μ ¸μ¸ÉμÖ´¨Ö. ‘ ¶μ²ÊÎ¥´´Ò³¨ ·¥§Ê²ÓÉ É ³¨ É ±¦¥
¢ÒÎ¨¸²Ö¥É¸Ö ¸¢¥·ÌÉμ´± Ö ¸É·Ê±ÉÊ·  ³Õμ´´μ£μ £¥²¨Ö.
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