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„ ¥É¸Ö μ¡§μ· ± ± ¸É ·ÒÌ, É ± ¨ ´μ¢ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ¢ μ¡² ¸É¨ ¤¨¡ ·¨μ´´ÒÌ
·¥§μ´ ´¸μ¢,   É ±¦¥ ¨Ì É¥μ·¥É¨Î¥¸± Ö ¨´É¥·¶·¥É Í¨Ö. �¸´μ¢´μ¥ ¢´¨³ ´¨¥ Ê¤¥²¥´μ
¨¸Éμ·¨¨ ¨¸¸²¥¤μ¢ ´¨° ¢ ÔÉμ° ¨ ³´μ£¨Ì ¸³¥¦´ÒÌ μ¡² ¸ÉÖÌ ·¥²ÖÉ¨¢¨¸É¸±μ° Ö¤¥·´μ°
Ë¨§¨±¨, ¢Ò¶μ²´¥´´ÒÌ ¢ �ˆŸˆ, ´ Î¨´ Ö ¸ μ¸´μ¢ ´¨Ö ˆ´¸É¨ÉÊÉ  ¢ ¸¥·¥¤¨´¥ 1950-Ì ££.
�μ± § ´μ, ÎÉμ ¤¨¡ ·¨μ´´ Ö É¥³ É¨±  ¢³¥¸É¥ ¸ É¥¸´μ ¶·¨³Ò± ÕÐ¨³¨ ± ´¥° ¨¸¸²¥¤μ-
¢ ´¨Ö³¨ ±Ê³Ê²ÖÉ¨¢´ÒÌ ¶·μÍ¥¸¸μ¢, ¶μ¤¶μ·μ£μ¢μ£μ ·μ¦¤¥´¨Ö ³¥§μ´μ¢, μ¤´μ- ¨ ¤¢ÊÌ¶¨-
μ´´μ£μ ·μ¦¤¥´¨Ö ¢ NN-¸μÊ¤ ·¥´¨ÖÌ, ±μ·μÉ±μ¤¥°¸É¢ÊÕÐ¨Ì NN-±μ··¥²ÖÍ¨° ¢ Ö¤· Ì
¨ É. ¶. ¢Ìμ¤ÖÉ ¢ ¸Ë¥·Ê μ¸´μ¢´μ° ¤¥ÖÉ¥²Ó´μ¸É¨ �ˆŸˆ.

A review of both old and new experiments on dibaryon resonances, as well as their
theoretical interpretation, is given. The main focus is made on the history of research
in this and many related areas of relativistic nuclear physics performed at JINR since its
foundation in the mid-1950s. It is demonstrated that the dibaryon topic together with
closely related studies of cumulative processes, subthreshold meson production, single-
and double-pion production in NN collisions, short-range NN correlations in nuclei, etc.,
forms a rotation axis for the one of the main areas of JINR activity.
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ˆ¸¸²¥¤μ¢ ´¨Ö ¢ μ¡² ¸É¨ ·¥²ÖÉ¨¢¨¸É¸±μ° Ö¤¥·´μ° Ë¨§¨±¨ ¶·μ¢μ¤¨²¨¸Ó ¢
�ˆŸˆ ¸ ¸ ³μ£μ μ¸´μ¢ ´¨Ö ˆ´¸É¨ÉÊÉ , ´ Î¨´ Ö ¸ ¶¨μ´¥·¸±¨Ì · ¡μÉ Œ. ƒ. Œ¥-
Ð¥·Ö±μ¢ , A.Œ. 	 ²¤¨´ , ‹. ‘.�¦£¨·¥Ö ¨ ³´μ£¨Ì ¤·Ê£¨Ì∗∗. …¸²¨ ¶μ¤ ·¥²Ö-
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Î ¸É¨Í (¤²Ö ´Ê±²μ´μ¢ ÔÉμ Ô´¥·£¨¨ TN � 1 ƒÔ‚), Éμ ¶μÎÉ¨ ¢¸Ö Ë¨§¨±  ¤¨¡ -
·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢ (¶·¨ É¨¶¨Î´ÒÌ ³ ¸¸ Ì ¤¨¡ ·¨μ´μ¢ MD � 2−2,4 ƒÔ‚)
¶μ¶ ¤ ¥É ¢ ÔÉÊ μ¡² ¸ÉÓ. Š·μ³¥ Éμ£μ, ·μ¦¤¥´¨¥ ¤¨- ¨ ³Ê²ÓÉ¨¡ ·¨μ´´ÒÌ ·¥§μ-
´ ´¸μ¢ ´¥· §·Ò¢´μ ¸¢Ö§ ´μ ¸ ±μ²²¥±É¨¢´Ò³¨ Ö¢²¥´¨Ö³¨ ¶·¨ ¶·μ³¥¦ÊÉμÎ´ÒÌ
Ô´¥·£¨ÖÌ, μÉ´μ¸ÖÐ¨³¨¸Ö ± μ¡² ¸É¨ É ± ´ §Ò¢ ¥³ÒÌ ±Ê³Ê²ÖÉ¨¢´ÒÌ ¶·μÍ¥¸¸μ¢,
 ±É¨¢´μ ¨¸¸²¥¤Ê¥³ÒÌ ¢ �ˆŸˆ ´  ¶·μÉÖ¦¥´¨¨ ³´μ£¨Ì ¤¥¸ÖÉ¨²¥É¨°. � ±μ´¥Í,
¨¸¸²¥¤μ¢ ´¨Ö ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢ ¨ ·¥²ÖÉ¨¢¨¸É¸±ÊÕ Ö¤¥·´ÊÕ Ë¨§¨±Ê
μ¡Ñ¥¤¨´Ö¥É ±²ÕÎ¥¢ Ö ¤²Ö ¢¸¥° Ë¨§¨±¨ Ö¤·  ¶·μ¡²¥³  ±μ·μÉ±μ¤¥°¸É¢ÊÕÐ¨Ì
±μ··¥²ÖÍ¨° ¢ Ö¤· Ì. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ¢ ¦´μ ´ ¶μ³´¨ÉÓ, ÎÉμ É· ¤¨Í¨μ´´ Ö
´¨§±μÔ´¥·£¥É¨Î¥¸± Ö Ö¤¥·´ Ö Ë¨§¨±  (¶·Ö³Ò¥ ¨ ·¥§μ´ ´¸´Ò¥ Ö¤¥·´Ò¥ ·¥ ±-
Í¨¨, £¨£ ´É¸±¨¥ ·¥§μ´ ´¸Ò ¢ Ö¤· Ì, α-, β- ¨ γ-· ¸¶ ¤Ò ¨ É. ¶.) ÎÊ¢¸É¢¨É¥²Ó´ 
¢ μ¸´μ¢´μ³ ± ¤ ²Ó´μ¤¥°¸É¢ÊÕÐ¨³ ±μ··¥²ÖÍ¨Ö³ ´Ê±²μ´μ¢. ‘ ¤·Ê£μ° ¸Éμ·μ´Ò,
Ö¢²¥´¨Ö, ¸¢Ö§ ´´Ò¥ ¸ ±μ·μÉ±μ¤¥°¸É¢ÊÕÐ¨³¨ ±μ··¥²ÖÍ¨Ö³¨ ´Ê±²μ´μ¢ (¨ ¸
¡μ²ÓÏ¨³¨ ¶¥·¥¤ Î ³¨ ¨³¶Ê²Ó¸ ), É·¥¡ÊÕÉ Ô´¥·£¨° ¸μÊ¤ ·¥´¨Ö μÉ ´¥¸±μ²Ó-
±¨Ì ¸μÉ¥´ ³¥£ Ô²¥±É·μ´¢μ²ÓÉ ¤μ ´¥¸±μ²Ó±¨Ì £¨£ Ô²¥±É·μ´¢μ²ÓÉ ¨ μÉ´μ¸ÖÉ¸Ö,
¢μμ¡Ð¥ £μ¢μ·Ö, Ê¦¥ ± ·¥²ÖÉ¨¢¨¸É¸±μ° μ¡² ¸É¨.

“¦¥ ¸ ³Ò¥ ¶¥·¢Ò¥ Ô±¸¶¥·¨³¥´ÉÒ, ¢Ò¶μ²´¥´´Ò¥ ¢ �ˆŸˆ ¢ 1957 £. ¶μ¤ ·Ê-
±μ¢μ¤¸É¢μ³ Œ. ƒ.Œ¥Ð¥·Ö±μ¢  ´  ¶μ¸É·μ¥´´μ³ 660-ŒÔ‚ ¶·μÉμ´´μ³ ¸¨´Ì·μ-
Í¨±²μÉ·μ´¥, Ê± § ²¨ ´  Ö¢´ÊÕ ´¥¶μ²´μÉÊ É· ¤¨Í¨μ´´μ£μ μ¶¨¸ ´¨Ö Ö¤¥·´μ-
Ë¨§¨Î¥¸±¨Ì ¶·μÍ¥¸¸μ¢ ¶·¨ ¶·μ³¥¦ÊÉμÎ´ÒÌ Ô´¥·£¨ÖÌ. ‚ Î ¸É´μ¸É¨, ¢ Ô±¸¶¥-
·¨³¥´É Ì ‹.‘.�¦£¨·¥Ö ¨ ¤·. [1] ¶μ ¢Ò¡¨¢ ´¨Õ ¡Ò¸É·ÒÌ ¤¥°É·μ´μ¢ ¨§ ²¥£±¨Ì
Ö¤¥· É¨¶  A(p, pd) ¡Ò² ´ °¤¥´  ´μ³ ²Ó´μ ¢Ò¸μ±¨° ¢ÒÌμ¤ ¡Ò¸É·ÒÌ ¤¥°É·μ-
´μ¢, §´ Î¨É¥²Ó´μ ¶·¥¢ÒÏ ÕÐ¨° ¶·¥¤¸± § ´¨Ö É· ¤¨Í¨μ´´ÒÌ É¥μ·¥É¨Î¥¸±¨Ì
¶μ¤Ìμ¤μ¢. �μ§¤´¥¥  ´ ²μ£¨Î´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¡Ò²¨ ¶μ²ÊÎ¥´Ò ¢ Ô±¸¶¥·¨³¥´-
É Ì ‚.ˆ.Šμ³ ·μ¢  ¨ ¤·. [3] ¶μ ¢Ò¡¨¢ ´¨Õ ¡Ò¸É·ÒÌ É·¨Éμ´μ¢ ¨ α-Î ¸É¨Í
¨§ ²¥£±¨Ì Ö¤¥·. ‚ Ô±¸¶¥·¨³¥´É Ì ƒ. �.‹¥±¸¨´  ¨ ¤·. [2] ¶μ μ¡· É´μ³Ê · ¸-
¸¥Ö´¨Õ ¡Ò¸É·ÒÌ ¶·μÉμ´μ¢ ´  ¤¥°É¥·¨¥¢μ° ³¨Ï¥´¨ É ±¦¥ ¡Ò² § ·¥£¨¸É·¨·μ-
¢ ´  ´μ³ ²Ó´μ ¢Ò¸μ±¨° ¢ÒÌμ¤ ¶·μÉμ´μ¢, ¢Ò²¥É ÕÐ¨Ì ¢ § ¤´ÕÕ ¶μ²Ê¸Ë¥·Ê
Ê£²μ¢. ‚¸¥ ÔÉ¨ Ô±¸¶¥·¨³¥´ÉÒ Ö¸´μ ¶μ± § ²¨, ÎÉμ ¢ Ö¤· Ì ¨³¥ÕÉ¸Ö ´Ê±²μ´Ò ¸μ
¸·¥¤´¨³¨ ¨³¶Ê²Ó¸ ³¨, §´ Î¨É¥²Ó´μ ¶·¥¢μ¸Ìμ¤ÖÐ¨³¨ μ¡ÒÎ´Ò¥ ¨³¶Ê²Ó¸Ò kF

Ë¥·³¨¥¢¸±μ£μ ¤¢¨¦¥´¨Ö ´Ê±²μ´μ¢ ¸ ³μ¸μ£² ¸μ¢ ´´μ£μ ¶μ²Ö. �´ ²μ£¨Î´Ò¥
¢Ò¢μ¤Ò ¡Ò²¨ ¸¤¥² ´Ò É ±¦¥ ¨§  ´ ²¨§  ¤·Ê£¨Ì Ö¤¥·´μ-Ë¨§¨Î¥¸±¨Ì ¶·μÍ¥¸¸μ¢
¶·¨ ¶·μ³¥¦ÊÉμÎ´ÒÌ Ô´¥·£¨ÖÌ, ¢ Î ¸É´μ¸É¨, ËμÉμ· ¸Ð¥¶²¥´¨Ö ¤¥°É·μ´μ¢ ¶·¨
Eγ � 200 ŒÔ‚.

„²Ö μ¡ÑÖ¸´¥´¨Ö ´ ¡²Õ¤ ¥³ÒÌ ÔËË¥±Éμ¢ „.ˆ. 	²μÌ¨´Í¥¢ ¢ 1957 £. ¶·¥¤-
²μ¦¨² ¸¢μÕ §´ ³¥´¨ÉÊÕ ¨¤¥Õ μ ¢´ÊÉ·¨Ö¤¥·´ÒÌ Ë²Ê±Éμ´ Ì [4], É. ¥. ³´μ£μ´Ê-
±²μ´´ÒÌ ±² ¸É¥· Ì, μ¡· §ÊÕÐ¨Ì¸Ö §  ¸Î¥É ¸²ÊÎ °´ÒÌ Ë²Ê±ÉÊ Í¨° ¶²μÉ´μ¸É¨
Ö¤¥·´μ° ³ É¥·¨¨. Š ÔÉμ° ¨¤¥¥ ´¥μ¡Ìμ¤¨³μ ¡Ò²μ ¥Ð¥ ¤μ¡ ¢¨ÉÓ ³¥Ì ´¨§³,
μ¡ÑÖ¸´ÖÕÐ¨° μ£·μ³´Ò¥ ¸¨²Ò, ¤¥°¸É¢ÊÕÐ¨¥ ³¥¦¤Ê ´Ê±²μ´ ³¨ ¢´ÊÉ·¨ Ë²Ê±-
Éμ´μ¢ (μ ±¢ ·± Ì Éμ£¤  ¥Ð¥ ´¨Î¥£μ ´¥ ¡Ò²μ ¨§¢¥¸É´μ). ˆ Éμ²Ó±μ ¢ 1982 £.
�. ‚. …Ë·¥³μ¢ ¶·¥¤²μ¦¨² ³μ¤¥²Ó [5], ¢ ±μÉμ·μ° μ¸μ¡ Ö ¶·μÎ´μ¸ÉÓ Ë²Ê±Éμ´μ¢
μ¡ÑÖ¸´Ö² ¸Ó μ¡· §μ¢ ´¨¥³ ³´μ£μ±¢ ·±μ¢ÒÌ ³¥Ï±μ¢.
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Š · ¸¸³ É·¨¢ ¥³μ³Ê ±·Ê£Ê ¢μ¶·μ¸μ¢ É¥¸´μ ¶·¨³Ò± ÕÉ É ± ´ §Ò¢ ¥³Ò°
EMC-ÔËË¥±É, μÉ±·ÒÉÒ° ¢ –…�� ¢ 1983 £.,   É ±¦¥ DIS (deep inelastic scatter-
ing), ¢ ±μÉμ·ÒÌ ¶·μÖ¢²Ö¥É¸Ö ¸¶¥Í¨Ë¨Î¥¸±μ¥ ®· ¸¶ÊÌ ´¨¥¯ ±¢ ·±μ¢ÒÌ μ¡² ±μ¢
¢μ ¢´ÊÉ·¨Ö¤¥·´ÒÌ ´Ê±²μ´ Ì. „·Ê£¨³¨ ¸²μ¢ ³¨, ¶·μ¸É· ´¸É¢¥´´μ¥ · ¸¶·¥¤¥-
²¥´¨¥ ±¢ ·±μ¢ ¢μ ¢´ÊÉ·¨Ö¤¥·´ÒÌ ´Ê±²μ´ Ì Ö¢²Ö¥É¸Ö ¡μ²¥¥ ¤¨ËËÊ§´Ò³, Î¥³
¢ ¸¢μ¡μ¤´ÒÌ ´Ê±²μ´ Ì, ÎÉμ ¥¸É¥¸É¢¥´´μ ³μ¦´μ μ¡ÑÖ¸´¨ÉÓ μ¡· §μ¢ ´¨¥³ ¤¨-
¨ ³Ê²ÓÉ¨¡ ·¨μ´´ÒÌ ±² ¸É¥·μ¢ ¢ Ö¤· Ì. �¥¤ ¢´μ ¢ · ¡μÉ¥ [6] ´  μ¸´μ¢¥  ´ -
²¨§  ¡μ²ÓÏμ° ¸¥·¨¨ Ô±¸¶¥·¨³¥´Éμ¢ ¸ ƒÔ‚-´Ò³¨ Ô²¥±É·μ´ ³¨, ¢Ò¶μ²´¥´´ÒÌ
¢ JLab, ¡Ò²  Ê¸É ´μ¢²¥´  ¶·Ö³ Ö ¸¢Ö§Ó ³¥¦¤Ê ÔËË¥±É ³¨ DIS ¨ ±μ·μÉ±μ-
¤¥°¸É¢ÊÕÐ¨³¨ NN -±μ··¥²ÖÍ¨Ö³¨. ˆ ¶μ¸±μ²Ó±Ê ±μ·μÉ±μ¤¥°¸É¢ÊÕÐ¨¥ NN -
±μ··¥²ÖÍ¨¨ μÎ¥´Ó Ìμ·μÏμ μ¡ÑÖ¸´ÖÕÉ¸Ö ¤¨¡ ·¨μ´´μ° ³μ¤¥²ÓÕ Ö¤¥·´ÒÌ ¸¨²
(¸³. ¸²¥¤ÊÕÐ¨° · §¤¥²), ·¥§Ê²ÓÉ ÉÒ · ¡μÉÒ [6] ³μ¦´μ · ¸¸³ É·¨¢ ÉÓ ± ± ¶μ¤-
É¢¥·¦¤¥´¨¥ ¤¨¡ ·¨μ´´μ° ¶·¨·μ¤Ò ±μ·μÉ±μ¤¥°¸É¢ÊÕÐ¨Ì NN -±μ··¥²ÖÍ¨° ¢
Ö¤· Ì∗.

�μ ¨Éμ£ ³ ¢¸¥Ì ÔÉ¨Ì · ¡μÉ ¢ 1980-¥ ££. ¢ ³¨·¥ ¢μ§´¨± ¤¨¡ ·¨μ´´Ò° ®¡Ê³¯,
±μÉμ·Ò° ¶·¨¢¥² ± ®μÉ±·ÒÉ¨Õ¯ ¡μ²ÓÏμ£μ Î¨¸²  ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢.
Š ¸μ¦ ²¥´¨Õ, ¢¶μ¸²¥¤¸É¢¨¨ ³´μ£¨¥ ¨§ ÔÉ¨Ì ¤¨¡ ·¨μ´μ¢ ¡Ò²¨ ®§ ±·ÒÉÒ¯,
¨ ± ´ Î ²Ê 1990-Ì ££. ¨´É¥·¥¸ ± ¤¨¡ ·¨μ´´μ° É¥³ É¨±¥ ´ Î ² Ê£ ¸ ÉÓ. ’ -
±¨³ μ¡· §μ³, ± ´ Î ²Ê 2000-Ì ££. μ¸É ²¨¸Ó ± ± ¢¥·μÖÉ´Ò¥, ´μ ´¥ ¶μ²´μ¸ÉÓÕ
¶μ¤É¢¥·¦¤¥´´Ò¥ ²¨ÏÓ ´¥¸±μ²Ó±μ Ï¨·μ±¨Ì ¨§μ¢¥±Éμ·´ÒÌ ¤¨¡ ·¨μ´´ÒÌ ·¥§μ-
´ ´¸μ¢ (¢ NN -± ´ ² Ì 1D2, 3F3 ¨ ¤·.), μ¡´ ·Ê¦¥´´ÒÌ ¥Ð¥ ¢ 1970-Ì ££. ¢ Ô±¸-
¶¥·¨³¥´É Ì ¶μ Ê¶·Ê£μ³Ê · ¸¸¥Ö´¨Õ ¶μ²Ö·¨§μ¢ ´´ÒÌ ¶·μÉμ´μ¢ �p�p → �p�p [8].
‚ ¨Éμ£¥ ¸É ²μ Ö¸´μ, ÎÉμ ¡¥§ ¶μ¸É ´μ¢±¨ ´μ¢ÒÌ ¢Ò¸μ±μÉμÎ´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢
¢ 4π-£¥μ³¥É·¨¨ ÔÉÊ ¶·μ¡²¥³Ê ´¥ ·¥Ï¨ÉÓ.

2. �…�…‘‘��‘ „ˆ���ˆ����‰ ”ˆ‡ˆŠˆ ‚ ��—�‹… XXI ‚.

‘ÊÐ¥¸É¢¥´´Ò° ¶·μ£·¥¸¸ ¢ ÔÉμ° μ¡² ¸É¨ ´ ³¥É¨²¸Ö ²¨ÏÓ ´  ·Ê¡¥¦¥ XX ¨
XXI ¢¢. ‘μ ¸Éμ·μ´Ò É¥μ·¨¨ ¡Ò²  ¸Ëμ·³Ê²¨·μ¢ ´  ¤¨¡ ·¨μ´´ Ö ³μ¤¥²Ó Ö¤¥·-
´ÒÌ ¸¨² [9], ±μÉμ· Ö ¸¢Ö§ ²  ¢μ¥¤¨´μ μ¸μ¡¥´´μ¸É¨ Ö¤¥·´ÒÌ ¸¨² ´  ±μ·μÉ±¨Ì
· ¸¸ÉμÖ´¨ÖÌ ¸ μ¡· §μ¢ ´¨¥³ ¶·μ³¥¦ÊÉμÎ´ÒÌ ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢ ¸ ¸μμÉ-
¢¥É¸É¢ÊÕÐ¨³¨ ±¢ ´Éμ¢Ò³¨ Î¨¸² ³¨. �Éμ ¶μ§¢μ²¨²μ ± Î¥¸É¢¥´´μ ¶μ´ÖÉÓ ¶·μ-
¨¸Ìμ¦¤¥´¨¥ ¸Éμ²Ó ¸¨²Ó´μ° LJST -§ ¢¨¸¨³μ¸É¨ Ö¤¥·´ÒÌ ¶μÉ¥´Í¨ ²μ¢. ’ ± Ö
§ ¢¨¸¨³μ¸ÉÓ ´¥ ¸¢μ°¸É¢¥´´  ´¨ μ¤´μ³Ê ¤·Ê£μ³Ê ¢¨¤Ê ¸¨² ¢ ¶·¨·μ¤¥ ¨ ´  ¶¥·-
¢Ò° ¢§£²Ö¤ ¢Ò£²Ö¤¨É ± ±  ´μ³ ²¨Ö. �¤´ ±μ ¥¸²¨ ¶·¥¤¶μ²μ¦¨ÉÓ, ÎÉμ ¢ ·Ö¤¥
± ´ ²μ¢ NN -¸¨¸É¥³Ò ¤μ³¨´¨·ÊÕÉ ¤¨¡ ·¨μ´´Ò¥ ·¥§μ´ ´¸Ò ¸ Ë¨±¸¨·μ¢ ´-

∗ˆ´É¥·¥¸´μ μÉ³¥É¨ÉÓ, ÎÉμ �.Œ. 	 ²¤¨´ ¡Ò² μ¤´¨³ ¨§ ¶¥·¢ÒÌ, ±Éμ Ìμ·μÏμ ¶μ´Ö² ±²ÕÎ¥¢ÊÕ
·μ²Ó ¤¨¡ ·¨μ´μ¢ ¢ Ö¤¥·´μ° Ë¨§¨±¥, μ¶Ê¡²¨±μ¢ ¢ ¥Ð¥ ¢ 1984 £. · ¡μÉÊ μ ±μ´¤¥´¸ Í¨¨ ¤¨¡ ·¨μ´μ¢
¢ Ö¤¥·´μ° ³ É¥·¨¨ [7].
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´Ò³¨ §´ Î¥´¨Ö³¨ LJST , É ± Ö § ¢¨¸¨³μ¸ÉÓ Ö¤¥·´ÒÌ ¶μÉ¥´Í¨ ²μ¢ ¸É ´μ¢¨É¸Ö
¢¶μ²´¥ § ±μ´μ³¥·´μ°.

�¸´μ¢´μ° Ô±¸¶¥·¨³¥´É ²Ó´Ò° ¶·μ£·¥¸¸ ¡Ò² ¤μ¸É¨£´ÊÉ ±μ²² ¡μ· Í¨¥°
WASA-at-COSY, ±μÉμ·μ° Ê¤ ²μ¸Ó, ´ ±μ´¥Í, ´ ¤¥¦´μ μÉ±·ÒÉÓ ¨§μ¸± ²Ö·´Ò°
¤¨¡ ·¨μ´´Ò° ·¥§μ´ ´¸ d∗ ¸ ±¢ ´Éμ¢Ò³¨ Î¨¸² ³¨ I(JP ) = 0(3+) ¨ ³ ¸¸μ°
Md∗ � 2,38 ƒÔ‚. �ÉμÉ ·¥§μ´ ´¸ ¡Ò² ¢´ Î ²¥ μ¡´ ·Ê¦¥´ ¢ ·¥ ±Í¨¨ ¤¢ÊÌ¶¨-
μ´´μ£μ ·μ¦¤¥´¨Ö pn → dπ0π0 ¶·¨ Ô´¥·£¨ÖÌ Tp = 1−1,3 ƒÔ‚ [10],   § É¥³
¶μ¤É¢¥·¦¤¥´ ¢ ·¥ ±Í¨ÖÌ pd → 3Heπ0π0, dd → 4Heπ0π0 ¨, ´ ±μ´¥Í, ¢ Ê¶·Ê-
£μ³ �np-· ¸¸¥Ö´¨¨ [11]. �·¨ ÔÉμ³ ´ °¤¥´´Ò¥ ¶ · ³¥É·Ò ·¥§μ´ ´¸  μ± § ²¨¸Ó ¢
¶·¥±· ¸´μ³ ¸μ£² ¸¨¨ ¸ ¶·¥¤¸± § ´¨Ö³¨ ”. „¦. „ °¸μ´  ¨ �.-X.Š¸Êμ´£  [12],
¸¤¥² ´´Ò³¨ ¥Ð¥ ¢ 1964 £. ´  μ¸´μ¢¥ ¸¨³³¥É·¨¨ SU(6). ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ,
ÎÉμ ¢ ¶¥·¥Î¨¸²¥´´ÒÌ ¢ÒÏ¥ ·¥ ±Í¨ÖÌ ¤¢ÊÌ¶¨μ´´μ£μ ·μ¦¤¥´¨Ö ´ ¡²Õ¤ ¥É¸Ö
É ± ´ §Ò¢ ¥³Ò° ABC-ÔËË¥±É ( ´μ³ ²Ó´μ ¢Ò¸μ±¨° ¢ÒÌμ¤ ¶¨μ´´ÒÌ ¶ · ¢¡²¨§¨
¶μ·μ£ ), μ¡´ ·Ê¦¥´´Ò° ¢ 	¥·±²¨ ¥Ð¥ ¢ ´ Î ²¥ 1960-Ì ££. ¢ ¸¥·¨¨ ¨´±²Õ§¨¢-
´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ pd → 3HeX [13]. �μ¢Ò¥ Ô±¸¶¥·¨³¥´ÉÒ ±μ²² ¡μ· Í¨¨
WASA-at-COSY [10], ¢Ò¶μ²´¥´´Ò¥ ¢ Ô±¸±²Õ§¨¢´μ° ¶μ¸É ´μ¢±¥ ¢ ¶μ²´μ°
4π-£¥μ³¥É·¨¨ ¨ ¸ μÎ¥´Ó ¢Ò¸μ±μ° ¸É É¨¸É¨±μ°, ¢¶¥·¢Ò¥ ¶μ§¢μ²¨²¨ Ê¸É ´μ-
¢¨ÉÓ μ¤´μ§´ Î´ÊÕ ¸¢Ö§Ó ³¥¦¤Ê ABC-ÔËË¥±Éμ³ ¨ ·μ¦¤¥´¨¥³ ¤¨¡ ·¨μ´´μ£μ
·¥§μ´ ´¸  d∗. �¤´ ±μ ¸ ³ ³¥Ì ´¨§³ · ¸¶ ¤  ·¥§μ´ ´¸  d∗, ¶·¨¢μ¤ÖÐ¨° ±
ABC-Ê¸¨²¥´¨Õ, ¢¸¥ ¥Ð¥ μ¸É ¢ ²¸Ö ´¥Ö¸¥´.

�¥¤ ¢´μ  ¢Éμ·Ò ´ ¸ÉμÖÐ¥° · ¡μÉÒ ¶·¥¤²μ¦¨²¨ ´μ¢ÊÕ ¨´É¥·¶·¥É -
Í¨Õ [14] ABC-ÔËË¥±É  ´  μ¸´μ¢¥ ¤¨¡ ·¨μ´´μ° ³μ¤¥²¨ Ö¤¥·´ÒÌ ¸¨² [9].
‘μ£² ¸´μ ÔÉμ° ¨´É¥·¶·¥É Í¨¨ ABC-Ê¸¨²¥´¨¥ ¢μ§´¨± ¥É ¢ ·¥§Ê²ÓÉ É¥ ¨´É¥·-
Ë¥·¥´Í¨¨ ¤¢ÊÌ ³¥Ì ´¨§³μ¢ · ¸¶ ¤  ¤¨¡ ·¨μ´  d∗ Å ¸ ¨§²ÊÎ¥´¨¥³ ²¥£±μ£μ
¸± ²Ö·´μ£μ σ-³¥§μ´ , ±μÉμ·Ò° § É¥³ · ¸¶ ¤ ¥É¸Ö ¶μ ¤¨¶¨μ´´μ³Ê ± ´ ²Ê, ¨
¤¢ÊÌ¸ÉÊ¶¥´Î Éμ£μ ³¥Ì ´¨§³ , ¶·¨ ±μÉμ·μ³ ¤¨¡ ·¨μ´ d∗ ¸´ Î ²  ¨¸¶Ê¸± ¥É
¶¨μ´ ¨ ¶¥·¥Ìμ¤¨É ¢ ¨§μ¢¥±Éμ·´Ò° 1D2-¤¨¡ ·¨μ´ ¸ I(JP ) = 1(2+) ¨ ³ ¸¸μ°
2,15 ƒÔ‚,   § É¥³ ¨§μ¢¥±Éμ·´Ò° ¤¨¡ ·¨μ´ · ¸¶ ¤ ¥É¸Ö ´  ¶¨μ´ ¨ ±μ´¥Î´Ò°
¤¥°É·μ´. ‚ ¦´μ μÉ³¥É¨ÉÓ, ÎÉμ ¢¸¥ É·¨ ¤¨¡ ·¨μ´  Å ¨§μ¸± ²Ö·´Ò° 0(3+),
¨§μ¢¥±Éμ·´Ò° 1(2+) ¨ ¤¨¡ ·¨μ´ 0(1+) Å ¡Ò²¨ μ¤´μ¢·¥³¥´´μ ¶·¥¤¸± § ´Ò
”. „¦. „ °¸μ´μ³ ¨ �.-X. Š¸Êμ´£μ³ [12] ¢ SU(6)-±² ¸¸¨Ë¨± Í¨¨ ¤¨¡ ·¨μ´-
´ÒÌ ¸μ¸ÉμÖ´¨°,   ¢ · ¡μÉ¥ [14] ¡Ò²¨ ¢¶¥·¢Ò¥ · ¸¸³μÉ·¥´Ò ¶·Ö³Ò¥ ¶¥·¥Ìμ¤Ò
³¥¦¤Ê ÔÉ¨³¨ ¸μ¸ÉμÖ´¨Ö³¨ ¶μ¸·¥¤¸É¢μ³ ³¥§μ´´μ° Ô³¨¸¸¨¨. ‚ ¨Éμ£¥ ÊÎ¥É ¨´-
É¥·Ë¥·¥´Í¨¨ ¤¢ÊÌ ¢ÒÏ¥Ê± § ´´ÒÌ ³¥Ì ´¨§³μ¢ · ¸¶ ¤  ¤¨¡ ·¨μ´  d∗ ¶μ§¢μ-
²¨² ±μ²¨Î¥¸É¢¥´´μ μ¶¨¸ ÉÓ ¸¶¥Í¨Ë¨Î¥¸±¨¥ ππ- ¨ πd-±μ··¥²ÖÍ¨¨,   É ±¦¥
Ê£²μ¢Ò¥ · ¸¶·¥¤¥²¥´¨Ö ±μ´¥Î´ÒÌ ¶¨μ´μ¢ ¨ ¤¥°É·μ´μ¢, ´ °¤¥´´Ò¥ ¢ Ô±¸¶¥·¨-
³¥´É Ì [10].

‚ · ¡μÉ¥ [14] ¡Ò² ´ °¤¥´ ¥Ð¥ μ¤¨´ ¢ ¦´Ò° Ô²¥³¥´É: ³ ¸¸  ¨ Ï¨-
·¨´  σ-³¥§μ´ , ¶μ²ÊÎ¥´´Ò¥ ´ ³¨ ¨§ ´ ¨²ÊÎÏ¥° ¶μ¤£μ´±¨ Ô±¸¶¥·¨³¥´É ²Ó-
´μ£μ ¸¶¥±É·  ¨´¢ ·¨ ´É´ÒÌ ³ ¸¸ Mππ ¢ μ¡² ¸É¨ ABC-¶¨±  (mσ � 300 ¨
Γσ � 100 ŒÔ‚), μ± § ²¨¸Ó ¸ÊÐ¥¸É¢¥´´μ ´¨¦¥, Î¥³ ¶·¨´ÖÉÒ¥ §´ Î¥´¨Ö ¤²Ö
¸¢μ¡μ¤´μ£μ σ-³¥§μ´ , ·μ¦¤ ÕÐ¥£μ¸Ö ± ± Ï¨·μ±¨° ·¥§μ´ ´¸ ¢ ππ-· ¸¸¥Ö´¨¨
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(m0
σ ∼ Γ0

σ ∼ 500 ŒÔ‚). ’ ± Ö ¸¨²Ó´ Ö ¶¥·¥´μ·³¨·μ¢±  ³ ¸¸Ò ¨ Ï¨·¨´Ò
σ-³¥§μ´  Ö¢´μ Ê± §Ò¢ ¥É ´  μ¤´μ ¨§ ËÊ´¤ ³¥´É ²Ó´ÒÌ Ö¢²¥´¨° Š•„ Å Î -
¸É¨Î´μ¥ ¢μ¸¸É ´μ¢²¥´¨¥ (¨§´ Î ²Ó´μ ´ ·ÊÏ¥´´μ° ¢  ¤·μ´ Ì) ±¨· ²Ó´μ° ¸¨³-
³¥É·¨¨ (chiral symmetry restoration Å CSR). �·¨Î¨´μ° CSR ¢ ¶²μÉ´μ° ¨/¨²¨
£μ·ÖÎ¥° Ö¤¥·´μ° ³ É¥·¨¨ Ö¢²Ö¥É¸Ö ¶¥·¥´μ·³¨·μ¢±  ¶¨μ´´ÒÌ ¨ σ-¶·μ¶ £ Éμ·μ¢
¢ ¸·¥¤¥ [15]. �¤´ ±μ ¨ ¢ ¸²ÊÎ ¥ μ¤´μ£μ ¢μ§¡Ê¦¤¥´´μ£μ  ¤·μ´  ¥£μ ¢´ÊÉ·¥´-
´¥¥ ¸μ¸ÉμÖ´¨¥ É ±¦¥ Ì · ±É¥·¨§Ê¥É¸Ö Î ¸É¨Î´Ò³ ¢μ¸¸É ´μ¢²¥´¨¥³ ±¨· ²Ó´μ°
¸¨³³¥É·¨¨, É¥³ ¡μ²¥¥ ¸¨²Ó´Ò³, Î¥³ ¢ÒÏ¥ Ô´¥·£¨Ö ¢μ§¡Ê¦¤¥´¨Ö [16]. ’μÉ
¦¥ ÔËË¥±É ¤μ²¦¥´ ´ ¡²Õ¤ ÉÓ¸Ö ¨ ¢ ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸ Ì [14]. � ¨¡μ²¥¥
Ì · ±É¥·´Ò³ ¸¨£´ ²μ³ CSR ¢  ¤·μ´ Ì Ö¢²Ö¥É¸Ö ¢Ò·μ¦¤¥´¨¥ ¸¨²Ó´μ ¢μ§¡Ê-
¦¤¥´´ÒÌ ¸μ¸ÉμÖ´¨°  ¤·μ´μ¢ ¶μ Î¥É´μ¸É¨ (¢ ¸¶¥±É· Ì ¡ ·¨μ´μ¢ ¨ ³¥§μ´μ¢
¶μÖ¢²ÖÕÉ¸Ö É ± ´ §Ò¢ ¥³Ò¥ ±¨· ²Ó´Ò¥ ¤Ê¡²¥ÉÒ 1/2+ − 1/2−, 3/2+ − 3/2−

¨ É. ¶. [16]).
…Ð¥ μ¤´¨³ ¢ ¦´Ò³ ¨´¤¨± Éμ·μ³ CSR Ö¢²Ö¥É¸Ö ´ ¡²Õ¤ ¥³ Ö ¶·¨ · ¸¶ ¤¥

σ-³¥§μ´  γγ-±μ··¥²ÖÍ¨Ö. ‚ Î ¸É´μ¸É¨, ¤ ´´Ò¥ X.Š²¥³¥´É  ¨ ¤·. [17] ¶μ
·¥ ±Í¨¨ pp → pp + γγ ¶·¨ Ô´¥·£¨ÖÌ Tp � 0,8−1,3 ƒÔ‚ ¶μ± §Ò¢ ÕÉ Ê§±¨°
¶¨± ¶·¨ Mγγ � 0,31−0,32 ƒÔ‚, ¶μ ¢¸¥° ¢¨¤¨³μ¸É¨, μÉ¢¥Î ÕÐ¨° ·μ¦¤¥´¨Õ
¶·μ³¥¦ÊÉμÎ´μ£μ σ-³¥§μ´  ¢ ¨§μ¢¥±Éμ·´ÒÌ (3F3 ¨ 1G4) ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´-
¸ Ì. ‘ ´¨³¨ ± Î¥¸É¢¥´´μ ¸μ£² ¸ÊÕÉ¸Ö ¤ ´´Ò¥ •. “.�¡·  ³Ö´  ¨ ¤·. (‹‚�
�ˆŸˆ) [18] ¶μ ·¥ ±Í¨¨ dC → γγ + X , ¢ ±μÉμ·ÒÌ ¡Ò² μ¡´ ·Ê¦¥´ ¶¨± ¶·¨
Mγγ � 360 ŒÔ‚ ¸ Ï¨·¨´μ° Γ � 64 ŒÔ‚, μÉ¢¥Î ÕÐ¨° · ¸¶ ¤Ê σ-³¥§μ´ 
¨§ ³¥§μ´´μ£μ μ¡² ±  ¤¥°É·μ´´μ£μ 0(1+)-¤¨¡ ·¨μ´ . �É¨ §´ Î¥´¨Ö ³ ¸¸Ò ¨
Ï¨·¨´Ò σ-³¥§μ´  · §Ê³´Ò³ μ¡· §μ³ ¸μ£² ¸ÊÕÉ¸Ö ¸ μ¡Ð¨³¨ μ¦¨¤ ´¨Ö³¨ ¤²Ö
CSR-ÔËË¥±É  ¢ ¸¶¥±É· Ì ¢μ§¡Ê¦¤¥´´ÒÌ  ¤·μ´μ¢ ¢ ¶·¥¤¶μ²μ¦¥´¨¨ μ § ¢¨¸¨-
³μ¸É¨ ¶ · ³¥É·μ¢ σ-³¥§μ´  μÉ Ô´¥·£¨¨ ¢μ§¡Ê¦¤¥´¨Ö ¨¸Ìμ¤´μ£μ  ¤·μ´ .

’μ£¤  ¢ ¸μÊ¤ ·¥´¨ÖÌ ÉÖ¦¥²ÒÌ ¨μ´μ¢ ¶·¨ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ ¤μ²¦¥´ ¨³¥ÉÓ
³¥¸Éμ ±μ³¡¨´¨·μ¢ ´´Ò° (¤¢ÊÌ¸É ¤¨°´Ò°) CSR-ÔËË¥±É: ´ Î ²Ó´Ò° (§ É· ¢μÎ-
´Ò°) ÔËË¥±É ¢μ§´¨± ¥É ¢ ¶²μÉ´μ° ¨ £μ·ÖÎ¥° ³ É¥·¨¨ ¢´ÊÉ·¨ ¸¨²Ó´μ ¢μ§¡Ê-
¦¤¥´´ÒÌ  ¤·μ´´ÒÌ ¨ ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢ ¶·¨ ¨Ì · ¸¶ ¤¥,   § É¥³ ÔÉμÉ
ÔËË¥±É ¤μ¶μ²´¨É¥²Ó´μ Ê¸¨²¨¢ ¥É¸Ö ¶·¨ · ¸¶·μ¸É· ´¥´¨¨ ¶¨μ´μ¢ ¨ σ-³¥§μ´μ¢
¢ ¶²μÉ´μ° ¨ £μ·ÖÎ¥° ¸·¥¤¥.

3. „ˆ���ˆ����… ���ˆ‘•�†„…�ˆ… Ÿ„…��›• ‘ˆ‹
�� Š���’Šˆ• ��‘‘’�Ÿ�ˆŸ•

�¥¸³μÉ·Ö ´  μÉ³¥Î¥´´Ò¥ ¢ÒÏ¥ μÎ¥´Ó ¨´É¥·¥¸´Ò¥ ¶·μÖ¢²¥´¨Ö ¤¨¡ ·¨-
μ´´ÒÌ ¸É¥¶¥´¥° ¸¢μ¡μ¤Ò ¢ Ö¤·μ-Ö¤¥·´ÒÌ ¸μÊ¤ ·¥´¨ÖÌ ¶·¨ Ô´¥·£¨ÖÌ ¶μ·Ö¤± 
1 ƒÔ‚/´Ê±²μ´ ¨ ¢ÒÏ¥, ´ ¨¡μ²¥¥ ¨´É·¨£ÊÕÐ¨³  ¸¶¥±Éμ³ Ë¨§¨±¨ ¤¨¡ ·¨μ-
´μ¢ Ö¢²Ö¥É¸Ö ¨Ì ËÊ´¤ ³¥´É ²Ó´ Ö ·μ²Ó ¢ Ö¤¥·´ÒÌ ¸¨² Ì ¨ ¢ ¸É·Ê±ÉÊ·¥ Ö¤¥·.
‚ ¸ ³μ³ ¤¥²¥, ¢¸¥ · §¢¨É¨¥ ¤¨¡ ·¨μ´´μ° É¥³ É¨±¨, ± ± Ô±¸¶¥·¨³¥´É ²Ó´μ¥,
É ± ¨ É¥μ·¥É¨Î¥¸±μ¥, ´  ¶·μÉÖ¦¥´¨¨ 40 ²¥É Ï²μ ¶μ¤ Ë² £μ³ ¨¸¸²¥¤μ¢ ´¨°
³Ê²ÓÉ¨±¢ ·±μ¢μ° Ô±§μÉ¨±¨ ´ ¶μ¤μ¡¨¥ ¶¥´É - ¨²¨ É¥É· ±¢ ·±μ¢. ‚ ÔÉμ³ ¦¥



„ˆ	��ˆ���›… �…‡����‘› ‚ �„�����‰ ˆ Ÿ„…���‰ ”ˆ‡ˆŠ… 851

·Ö¤Ê ´ Ìμ¤ÖÉ¸Ö ¨ ´ ¸Éμ°Î¨¢Ò¥ (¨ ¶μ±  ¡¥§Ê¸¶¥Ï´Ò¥) ¶μ¨¸±¨ H-¤¨¡ ·¨μ´ 
(¨²¨ ΛΛ-¤¨£¨¶¥·μ´ ) ¸ ¤¢μ°´μ° ¸É· ´´μ¸ÉÓÕ, ¶·¥¤¸± § ´´μ£μ A. „¦ ËË¥ ¥Ð¥
¢ 1977 £.

�¤´ ±μ ¶·μ¢¥¤¥´´Ò° ´ ³¨  ´ ²¨§ μ¸´μ¢´ÒÌ ±μ´¸É ´É Ö¤¥·´ÒÌ ¸¨² (É. ¥.
³¥§μ´-´Ê±²μ´´ÒÌ ±μ´¸É ´É ¸¢Ö§¨,   É ±¦¥ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¶ · ³¥É·μ¢ ±μ-
·μÉ±μ¤¥°¸É¢ÊÕÐ¥£μ μ¡·¥§ ´¨Ö ¢ ³¥§μ´-´Ê±²μ´´ÒÌ ¢¥·Ï¨´ Ì) [19] Ö¸´μ ¶μ± -
§ ², ÎÉμ ÔÉ¨ ±μ´¸É ´ÉÒ Î ¸Éμ ´¥ ¸μμÉ¢¥É¸É¢ÊÕÉ ËÊ´¤ ³¥´É ²Ó´Ò³ ¸¨³³¥É·¨Ö³
É¨¶  SU(3), Ê¦¥ ¨³¥ÕÐ¨³¸Ö · ¸Î¥É ³ Š•„ ´  ·¥Ï¥É±¥ ¨ ¡μ²ÓÏμ³Ê Î¨¸²Ê
Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ,   ¶·μ¸Éμ ¡Ò²¨ ´ °¤¥´Ò ¨§ ¶μ¤£μ´±¨ Ô³¶¨·¨Î¥-
¸±¨Ì Ë §μ¢ÒÌ ¸¤¢¨£μ¢ NN - ¨²¨ πd-· ¸¸¥Ö´¨° ¨ ¤·Ê£¨Ì  ´ ²μ£¨Î´ÒÌ ¢¥²¨-
Î¨´,   É ±¦¥ ´ ¡²Õ¤ ¥³ÒÌ ¢ ³ ²μ´Ê±²μ´´ÒÌ ¸¨¸É¥³ Ì. �μ³¨³μ ÔÉμ£μ Ö¸´μ,
ÎÉμ ¶·¨ ´ ²¨Î¨¨ É· ¤¨Í¨μ´´μ£μ μÉÉ ²±¨¢ ÕÐ¥£μ ±μ·  ´  ±μ·μÉ±¨Ì NN -
· ¸¸ÉμÖ´¨ÖÌ μ¡· §μ¢ ´¨¥ Ë²Ê±Éμ´μ¢ ¤μ²¦´μ ¡ÒÉÓ Î·¥§¢ÒÎ °´μ ³ ²μ¢¥·μÖÉ-
´Ò³. ˆ Éμ²Ó±μ ¤¨¡ ·¨μ´´ Ö ³μ¤¥²Ó ±μ·μÉ±μ¤¥°¸É¢ÊÕÐ¨Ì Ö¤¥·´ÒÌ ¸¨² [9] ¶μ-
§¢μ²¨²  ¢¶¥·¢Ò¥ ¶·¨³¨·¨ÉÓ ÔÉ¨ ¤¢  ± ¦ÊÐ¨Ì¸Ö ¢§ ¨³μ¨¸±²ÕÎ ÕÐ¨³¨ Ö¢²¥-
´¨Ö [19].

„μ± § É¥²Ó¸É¢μ ¸ÊÐ¥¸É¢μ¢ ´¨Ö ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢ ¢ NN -¸¨¸É¥-
³¥. �¥¸³μÉ·Ö ´  ¡μ²ÓÏμ¥ Î¨¸²μ ¨³¥ÕÐ¨Ì¸Ö Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¨
É¥μ·¥É¨Î¥¸±¨Ì ³μ¤¥²¥°, Ö¸´μ Ê± §Ò¢ ÕÐ¨Ì ´  ¸ÊÐ¥¸É¢μ¢ ´¨¥ ¤¨¡ ·¨μ´´ÒÌ
·¥§μ´ ´¸μ¢, ¤¨¡ ·¨μ´Ò ¶μ±  ¥Ð¥ ´¥ ¸É ²¨ μ¡Ð¥¶·¨§´ ´´Ò³¨ μ¡Ñ¥±É ³¨. ŒÒ
¶·¨¢μ¤¨³ §¤¥¸Ó ¢¥¸Ó³  Ê¡¥¤¨É¥²Ó´μ¥ ¤μ± § É¥²Ó¸É¢μ ¨Ì ¸ÊÐ¥¸É¢μ¢ ´¨Ö, ±μÉμ-
·μ¥ μ¶¨· ¥É¸Ö ´  ¶¨μ´¥·¸±¨¥ · ¡μÉÒ Œ. ƒ.Œ¥Ð¥·Ö±μ¢  ¨ ¤·., ¢Ò¶μ²´¥´´Ò¥
¢ �ˆŸˆ ¥Ð¥ ¢ ¸¥·¥¤¨´¥ 1950-Ì ££.

ˆÉ ±, ¶¥·¢Ò¥ Ê± § ´¨Ö ´  ¸ÊÐ¥¸É¢μ¢ ´¨¥ ¨§μ¢¥±Éμ·´μ£μ 1D2-¤¨¡ ·¨μ´ 
¡Ò²¨ ¶μ²ÊÎ¥´Ò Œ. ƒ. Œ¥Ð¥·Ö±μ¢Ò³ ¨ ¤·. [20] ¢ pp-· ¸¸¥Ö´¨¨ ¶·¨ Ô´¥·£¨ÖÌ
Tp � 600 ŒÔ‚. ”. „¦. „ °¸μ´ ¨ H.-X. Š¸Êμ´£ [12] ¨¸¶μ²Ó§μ¢ ²¨ ´ °¤¥´-
´ÊÕ ¢ ÔÉ¨Ì · ¡μÉ Ì ³ ¸¸Ê ¤¨¡ ·¨μ´  M(1D2) � 2,16 ƒÔ‚ ¤²Ö ¶·¥¤¸± § -
´¨Ö ³ ¸¸Ò ¨§μ¸± ²Ö·´μ£μ 0(3+)- (¨²¨ 3D3-) ¤¨¡ ·¨μ´  ¨ ¶μ²ÊÎ¨²¨ §´ Î¥´¨¥
M(3D3) � 2,35 ƒÔ‚. „¨¡ ·¨μ´ ¸ É¥³¨ ¦¥ ±¢ ´Éμ¢Ò³¨ Î¨¸² ³¨ ¡Ò² ´¥¤ ¢´μ
´ ¤¥¦´μ μÉ±·ÒÉ ±μ²² ¡μ· Í¨¥° WASA-at-COSY, ¶·¨Î¥³ ¥£μ ³ ¸¸  (2,38 ƒÔ‚)
μ± § ² ¸Ó μÎ¥´Ó ¡²¨§±  ± ¶·¥¤¸± § ´¨Õ [12]. �´ ²¨§¨·ÊÖ Í¥¶μÎ±Ê ¸μ¡ÒÉ¨°,
¶·¨¢¥¤Ï¨Ì ± μÉ±·ÒÉ¨Õ 0(3+)-¤¨¡ ·¨μ´ , ¶·¨Ìμ¤¨³ ± ¢Ò¢μ¤Ê, ÎÉμ ¸μ¢¶ ¤¥-
´¨¥ É¥μ·¥É¨Î¥¸±¨ ¶·¥¤¸± § ´´ÒÌ ¥Ð¥ ¢ 1964 £. ¶ · ³¥É·μ¢ ÔÉμ£μ ¨§μ¸± ²Ö·-
´μ£μ ¤¨¡ ·¨μ´  ¸ ´ °¤¥´´Ò³¨ Ô±¸¶¥·¨³¥´É ²Ó´μ (¨ § É¥³ ¶μ¤É¢¥·¦¤¥´´Ò³¨
Ë §μ¢Ò³  ´ ²¨§μ³ SAID Ê¶·Ê£μ£μ �np-· ¸¸¥Ö´¨Ö [11]) ¢¥¸Ó³  ´ ¤¥¦´μ ¸¢¨-
¤¥É¥²Ó¸É¢Ê¥É μ ¸ÊÐ¥¸É¢μ¢ ´¨¨ ± ± ¨§μ¸± ²Ö·´μ£μ 3D3-, É ± ¨ ¨§μ¢¥±Éμ·´μ£μ
1D2-¤¨¡ ·¨μ´μ¢.

�μ¤¢¥¤¥³ ¨Éμ£. –¥²ÓÕ ´ ¸ÉμÖÐ¥£μ ±· É±μ£μ μ¡§μ·  ¡Ò²μ ¶μ± § ÉÓ μ¸´μ-
¢μ¶μ² £ ÕÐÊÕ ·μ²Ó ¨¸¸²¥¤μ¢ ´¨°, ¢Ò¶μ²´¥´´ÒÌ ¢ �ˆŸˆ ´ Î¨´ Ö ¸ μ¸´μ-
¢ ´¨Ö ˆ´¸É¨ÉÊÉ  ¨ ¢¶²μÉÓ ¤μ ´ ¸ÉμÖÐ¥£μ ¢·¥³¥´¨, ¢ μÉ±·ÒÉ¨¨ ¨ ¨§ÊÎ¥´¨¨
¸¢μ°¸É¢ ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢, Ö¢²ÖÕÐ¨Ì¸Ö, ¢ ´ Ï¥³ ¶μ´¨³ ´¨¨, μ¸´μ¢-
´Ò³  £¥´Éμ³ Ö¤¥·´ÒÌ ¸¨² ´  ±μ·μÉ±¨Ì · ¸¸ÉμÖ´¨ÖÌ. ‚ ¦´μ ¶μ¤Î¥·±´ÊÉÓ ·¥-
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Ï ÕÐÊÕ ·μ²Ó ·¥§Ê²ÓÉ Éμ¢, ¶μ²ÊÎ¥´´ÒÌ ¢ �ˆŸˆ, ´¥ Éμ²Ó±μ ´¥¶μ¸·¥¤¸É¢¥´´μ
¢ μ¡² ¸É¨ ¤¨¡ ·¨μ´´μ° Ë¨§¨±¨, ´μ ¨ ¢μ ³´μ£¨Ì ¢ ¦´¥°Ï¨Ì ´ ¶· ¢²¥´¨ÖÌ
 ¤·μ´´μ° Ë¨§¨±¨, É ±¨Ì ± ± ±Ê³Ê²ÖÉ¨¢´Ò¥ ¶·μÍ¥¸¸Ò, ¶μ¤¶μ·μ£μ¢μ¥ ·μ¦¤¥-
´¨¥ Î ¸É¨Í ¨ É. ¶., É¥¸´μ ¸¢Ö§ ´´ÒÌ ¸ ¤¨¡ ·¨μ´´μ° É¥³ É¨±μ°.

�¢Éμ·Ò ÔÉμ£μ μ¡§μ·  ¨¸±·¥´´¥ ´ ¤¥ÕÉ¸Ö, ÎÉμ ¸μ¢·¥³¥´´Ò° ¶¥·¨μ¤ ¸±¥¶-
É¨Í¨§³  ¨ ¸μ³´¥´¨° ¢ ¸ÊÐ¥¸É¢μ¢ ´¨¨ ¤¨¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢ ¢ ¸±μ·μ³ ¢·¥-
³¥´¨ ¸³¥´¨É¸Ö É¢¥·¤Ò³ ¶·¨§´ ´¨¥³ ¡μ²ÓÏμ° ¢ ¦´μ¸É¨ É ±¨Ì ¸μ¸ÉμÖ´¨° ¢
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