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� Í¨μ´ ²Ó´μ£μ ¨¸¸²¥¤μ¢ É¥²Ó¸±μ£μ Í¥´É·  ®ŠÊ·Î Éμ¢¸±¨° ¨´¸É¨ÉÊÉ¯, ƒ ÉÎ¨´ , �μ¸¸¨Ö

�  Ê¸É ´μ¢±¥ ˆ�ˆ‘ (¨¸¸²¥¤μ¢ ´¨¥ · ¤¨μ ±É¨¢´ÒÌ ¨§μÉμ¶μ¢ ´  ¸¨´Ì·μÍ¨±²μ-
É·μ´¥) �ˆŸ” ¢Ò¶μ²´¥´Ò Ô±¸¶¥·¨³¥´ÉÒ ¶μ ² §¥·´μ° ¸¶¥±É·μ¸±μ¶¨¨ ¢ ² §¥·´μ³ ¨μ´-
´μ³ ¨¸ÉμÎ´¨±¥ ¤²Ö ¨§μÉμ¶μ¢ ¢¨¸³ÊÉ  ´   Éμ³´μ³ ¶¥·¥Ìμ¤¥ 306,77 ´³. ˆ§  ´ ²¨§ 
¨§³¥·¥´´ÒÌ ¨§μÉμ¶¨Î¥¸±¨Ì ¸¤¢¨£μ¢ ¶μ²ÊÎ¥´Ò ¨§³¥´¥´¨Ö ¸·¥¤´¥±¢ ¤· É¨Î´ÒÌ § ·Ö¤μ-
¢ÒÌ · ¤¨Ê¸μ¢ (‘Š‡�) ¤²Ö ¨§μÉμ¶μ¢ ¨ ¨§μ³¥·μ¢ ¢¨¸³ÊÉ  ¸ A = 189−198, 211. „²Ö
¢´¥¤·¥´´ÒÌ ¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨° ¢¨¸³ÊÉ  ¸μ ¸¶¨´μ³ I = 1/2 (A = 193, 195, 197)
μ¡´ ·Ê¦¥´ ¡μ²ÓÏμ° ¨§μ³¥·´Ò° ¸¤¢¨£, ÎÉμ Ê± §Ò¢ ¥É ´  ¡μ²ÓÏÊÕ ¤¥Ëμ·³¨·μ¢ ´´μ¸ÉÓ
ÔÉ¨Ì ¨§μ³¥·μ¢ ¢ ¸· ¢´¥´¨¨ ¸ μ¸´μ¢´Ò³¨ ¸μ¸ÉμÖ´¨Ö³¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì Ö¤¥· ¨, ¸²¥-
¤μ¢ É¥²Ó´μ, ´  ¸μ¸ÊÐ¥¸É¢μ¢ ´¨¥ · §²¨Î´ÒÌ Ëμ·³ ¢ Ö¤· Ì 193,195,197Bi. •μ¤ ¨§μÉμ-
¶¨Î¥¸±μ° § ¢¨¸¨³μ¸É¨ ‘Š‡� ¤²Ö Î¥É´μ-´¥°É·μ´´ÒÌ ¨§μÉμ¶μ¢ ¢¨¸³ÊÉ  ¶·¨ N < 109
§ ³¥É´μ μÉ±²μ´Ö¥É¸Ö μÉ Ìμ¤  É ±¨Ì ¦¥ § ¢¨¸¨³μ¸É¥° ¤²Ö ¨§μÉμ¶¨Î¥¸±¨Ì Í¥¶μÎ¥± Pb
¨ Tl (¶·¨ Éμ³ ¦¥ Î¨¸²¥ ´¥°É·μ´μ¢), ¤²Ö ±μÉμ·ÒÌ Ì · ±É¥·´μ ¸μÌ· ´¥´¨¥ ¸Ë¥·¨Î¥¸±μ°
Ëμ·³Ò.

In-source laser spectroscopy experiments for bismuth isotopes at the 306.77 nm atomic
transition have been carried out at the IRIS (Investigation of Radioactive Isotopes at
Synchrocyclotron) facility of PNPI. New data on isotope shifts for 189−198,211Bi isotopes
and isomers have been obtained. The changes in the mean-square charge radii were
deduced. The large isomer shift has been observed for the intruder isomer states of Bi
with spin I = 1/2 (A = 193, 195, 197). This testiˇes to the shape coexistence in these
nuclei with the intruder isomer states more deformed than the ground states. Marked
deviation from the nearly spherical behavior for ground states of the even-neutron Bi
isotopes at N < 109 is demonstrated, in contrast to the Pb and Tl isotopic chains.

PACS: 21.10.Ft; 27.80.+w; 31.30.Gs
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ˆ¸¸²¥¤μ¢ ´¨Ö ´¥°É·μ´μ¤¥Ë¨Í¨É´ÒÌ ¨§μÉμ¶μ¢ ¢¡²¨§¨ § ¶μ²´¥´´μ° ¶·μ-
Éμ´´μ° μ¡μ²μÎ±¨ Z = 82 ¶μ§¢μ²ÖÕÉ ¶μ²ÊÎ¨ÉÓ ´ ¨¡μ²¥¥ ¶μ²´ÊÕ ¨´Ëμ·³ Í¨Õ
μ ¸μ¸ÊÐ¥¸É¢μ¢ ´¨¨ Ëμ·³ ¶μ ¸· ¢´¥´¨Õ ¸ ²Õ¡μ° ¤·Ê£μ° μ¡² ¸ÉÓÕ Ö¤¥· [1].
„²Ö É ²²¨Ö μ¡´ ·Ê¦¥´Ò ¸μ¸ÉμÖ´¨Ö ¸ ±μ´Ë¨£Ê· Í¨Ö³¨ ®μ¤´  Î ¸É¨Í  Ä ¤¢¥
¤Ò·±¨¯ (1pÄ2h), ¢±²ÕÎ ÕÐ¨³¨ μ·¡¨É ²¨ π1h9/2 ¨ π1i13/2, · ¸¶μ²μ¦¥´´Ò¥
´ ¤ μ¡μ²μÎ¥Î´μ° Ð¥²ÓÕ ¢ÒÏ¥ Z = 82. �É¨ É ± ´ §Ò¢ ¥³Ò¥ ¢´¥¤·¥´´Ò¥
(intruder) ¨§μ³¥·Ò ¨³¥ÕÉ ¡μ²ÓÏÊÕ, Î¥³ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ μ¸´μ¢´Ò¥ ¸μ¸ÉμÖ-
´¨Ö, ¤¥Ëμ·³ Í¨Õ [2]. ‚ ´¥°É·μ´μ¤¥Ë¨Í¨É´ÒÌ ¨§μÉμ¶ Ì ¢¨¸³ÊÉ  ´ ¡²Õ¤ ÕÉ¸Ö
®§¥·± ²Ó´Ò¥¯ ¢´¥¤·¥´´Ò¥ ¨§μ³¥·´Ò¥ ¸μ¸ÉμÖ´¨Ö ¸ ±μ´Ë¨£Ê· Í¨¥° É¨¶  ®¤¢¥
Î ¸É¨ÍÒ Ä μ¤´  ¤Ò·± ¯ (2pÄ1h) [1]. �μÔÉμ³Ê ¶·¥¤¸É ¢²Ö¥É¸Ö ¢ ¦´Ò³ Ê¸É ´μ-
¢¨ÉÓ, · §²¨Î ÕÉ¸Ö ²¨ Ëμ·³Ò ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì (2pÄ1h) ¨§μ³¥·μ¢ Bi ¨ (1pÄ2h)
¨§μ³¥·μ¢ Tl.

� ´¥¥ ¡Ò²μ ¶μ± § ´μ, ÎÉμ ¨§μÉμ¶Ò ¸¢¨´Í  μ¸É ÕÉ¸Ö ¸Ë¥·¨Î¥¸±¨³¨ ¢¶²μÉÓ
¤μ ¸¥·¥¤¨´Ò ´¥°É·μ´´μ° μ¡μ²μÎ±¨ (N = 104) [3], Éμ£¤  ± ± ¢ ¨§μÉμ¶ Ì Po
μ¡´ ·Ê¦¥´μ ¶μÖ¢²¥´¨¥ ¤¥Ëμ·³ Í¨¨ Ê¦¥ ¶·¨ N < 113 [4]. ‚ Éμ ¦¥ ¢·¥³Ö
¨§μÉμ¶Ò Tl (Z = 81) ¶μ²´μ¸ÉÓÕ ¶μ¢Éμ·ÖÕÉ ¶μ¢¥¤¥´¨¥ ¨§μÉμ¶¨Î¥¸±μ° § ¢¨-
¸¨³μ¸É¨ ¸Ë¥·¨Î¥¸±¨Ì ¨§μÉμ¶μ¢ Pb [2]. —Éμ¡Ò ¨³¥ÉÓ § ±μ´Î¥´´ÊÕ ± ·É¨´Ê
Ô¢μ²ÕÍ¨¨ Ëμ·³Ò ¢ ÔÉμ° μ¡² ¸É¨ ´Ê±²¨¤´μ° ± ·ÉÒ, ¢ ¦´μ ¨¸¸²¥¤μ¢ ÉÓ ¶μ¢¥-
¤¥´¨¥ ¤¥Ëμ·³ Í¨¨ ¤²Ö ²¥£±¨Ì ¨§μÉμ¶μ¢ Bi.

ˆ§³¥´¥´¨Ö ¸·¥¤´¥±¢ ¤· É¨Î´ÒÌ § ·Ö¤μ¢ÒÌ · ¤¨Ê¸μ¢ (‘Š‡�), ¤ ÕÐ¨¥ ³μ-
¤¥²Ó´μ-´¥§ ¢¨¸¨³ÊÕ ¨´Ëμ·³ Í¨Õ μ Ëμ·³¥ μ¸´μ¢´ÒÌ ¨ ¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨°,
³μ£ÊÉ ¡ÒÉÓ μ¶·¥¤¥²¥´Ò ³¥Éμ¤ ³¨ Ö¤¥·´μ- Éμ³´μ° ¸¶¥±É·μ¸±μ¶¨¨. „μ ´ ¸Éμ-
ÖÐ¥£μ ¢·¥³¥´¨ ¡Ò²¨ ¢Ò¶μ²´¥´Ò ² §¥·´μ-¸¶¥±É·μ¸±μ¶¨Î¥¸±¨¥ ¨§³¥·¥´¨Ö ¤²Ö
¨§μÉμ¶μ¢ 202−213Bi [5]. �É¨ ¨¸¸²¥¤μ¢ ´¨Ö § ± ´Î¨¢ ÕÉ¸Ö ¶·¨ N = 119, § -
¤μ²£μ ¤μ N = 112, £¤¥ ¤²Ö ¸μ¸¥¤´¥° ¨§μÉμ¶¨Î¥¸±μ° Í¥¶μÎ±¨ Po ´ ¡²Õ¤ ÕÉ¸Ö
¸É·Ê±ÉÊ·´Ò¥ ¨§³¥´¥´¨Ö [4].

1. �Š‘�…�ˆŒ…�’�‹œ�›‰ Œ…’�„

‚ Ô±¸¶¥·¨³¥´É¥ ¨¸¶μ²Ó§μ¢ ²¸Ö ³¥Éμ¤ ·¥§μ´ ´¸´μ° ² §¥·´μ° ¨μ´¨§ Í¨¨ ¢
² §¥·´μ³ ¨μ´´μ³ ¨¸ÉμÎ´¨±¥ (‹ˆˆ) [6, 7]. � ¤¨μ ±É¨¢´Ò¥ ¨§μÉμ¶Ò Bi μ¡· -
§μ¢Ò¢ ²¨¸Ó ¢ Ê· ´μ¢μ° ³¨Ï¥´¨, μ¡²ÊÎ ¥³μ° ¶ÊÎ±μ³ ¶·μÉμ´μ¢ ¸¨´Ì·μÍ¨±²μ-
É·μ´  �ˆŸ” ¸ Ô´¥·£¨¥° 1 ƒÔ‚. ‹ §¥·´ Ö Ê¸É ´μ¢±  (¶μ¤·μ¡´μ¥ μ¶¨¸ ´¨¥
¸³. ¢ [8]) μ¡¥¸¶¥Î¨¢ ²  É·¥Ì¸ÉÊ¶¥´Î ÉÊÕ ·¥§μ´ ´¸´ÊÕ ËμÉμ¨μ´¨§ Í¨Õ  Éμ-
³μ¢ Bi [7]. �  ¶¥·¢μ° ¸ÉÊ¶¥´¨ ¨¸¶μ²Ó§μ¢ ²¸Ö Ê§±μ¶μ²μ¸´Ò° ² §¥· ´  ±· ¸¨-
É¥²ÖÌ (Ï¨·¨´  ²¨´¨¨ 700 ŒƒÍ), ¸± ´¨·ÊÕÐ¨° μ¶É¨Î¥¸±ÊÕ Î ¸ÉμÉÊ  Éμ³´μ£μ
¶¥·¥Ìμ¤  ¢¨¸³ÊÉ  (306,77 ´³). �±¸¶¥·¨³¥´É ²Ó´Ò° ¸¶¥±É· ¶·¥¤¸É ¢²Ö² ¸μ¡μ°
§ ¢¨¸¨³μ¸ÉÓ ËμÉμ¨μ´´μ£μ Éμ±  μÉ Î ¸ÉμÉÒ ¸± ´¨·ÊÕÐ¥£μ ² §¥· . �¥£¨¸É· Í¨Ö
¨μ´´μ£μ Éμ±  ¶·μ¢μ¤¨² ¸Ó ¸ ¶μ³μÐÓÕ ¤¥É¥±É¨·μ¢ ´¨Ö α- ¨²¨ γ-¨§²ÊÎ¥´¨Ö.
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Œ¥Éμ¤¨±  μ¶·¥¤¥²¥´¨Ö ¨§³¥´¥´¨° ‘Š‡� (δ〈r2〉) ¨§ μ¶É¨Î¥¸±¨Ì ¸¶¥±É·μ¢
¶μ¤·μ¡´μ μ¶¨¸ ´  ¢ [9, 2]. �  ·¨¸. 1 ¶·¥¤¸É ¢²¥´Ò δ〈r2〉 ¤²Ö ¨§μÉμ¶μ¢ Bi
¶μ μÉ´μÏ¥´¨Õ ± ¸É ¡¨²Ó´μ³Ê 209Bi. �Ê´±É¨·´Ò¥ ²¨´¨¨ ´  ÔÉμ³ ·¨¸Ê´±¥
¶·μ¢¥¤¥´Ò ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¤·μ¶²¥É-³μ¤¥²ÓÕ (droplet model) ¶·¨ Ë¨±¸¨·μ-
¢ ´´μ° ¸·¥¤´¥±¢ ¤· É¨Î´μ° ¤¥Ëμ·³ Í¨¨ [9, 10]. �´¨ ¤ ÕÉ ¶·¥¤¸É ¢²¥´¨¥ μ¡
¨§³¥´¥´¨¨ ¤¥Ëμ·³ Í¨¨ ¢ ¨§μÉμ¶¨Î¥¸±μ° Í¥¶μÎ±¥ Bi.

„²Ö ¸· ¢´¥´¨Ö ¸ ¤·Ê£¨³¨ ¨§μÉμ¶¨Î¥¸±¨³¨ Í¥¶μÎ± ³¨ ¶μ²¥§´μ ¨¸¶μ²Ó§μ-
¢ ÉÓ μÉ´μ¸¨É¥²Ó´Ò¥ δ〈r2〉 (�‘Š‡�): δ〈r2〉N,126/δ〈r2〉124,122. �  ·¨¸. 2 �‘Š‡�
¤²Ö Î¥É´μ-´¥°É·μ´´ÒÌ ¨§μÉμ¶μ¢ Bi ¸· ¢´¨¢ ÕÉ¸Ö ¸ �‘Š‡� ¤²Ö Î¥É´μ-´¥°É·μ´-
´ÒÌ ¨§μÉμ¶μ¢ Pb ¨ Po. •μ¤ ¨§μÉμ¶¨Î¥¸±μ° § ¢¨¸¨³μ¸É¨ �‘Š‡� ¢¨¸³ÊÉ  ¶μ-
¢Éμ·Ö¥É ¶μ¢¥¤¥´¨¥ �‘Š‡� ¸¢¨´Í  ¢¶²μÉÓ ¤μ N = 110 ¨ § ³¥É´μ μÉ±²μ´Ö¥É¸Ö
μÉ ´¥£μ ¶·¨ N < 110. �Éμ Ê± §Ò¢ ¥É ´  ¢μ§³μ¦´μ¥ ¶μÖ¢²¥´¨¥ ¸É ¡¨²Ó´μ°
¤¥Ëμ·³ Í¨¨ Ê Ö¤¥· ¢¨¸³ÊÉ  ¶·¨ N < 110.

’ ±¨³ μ¡· §μ³, ¨§³¥´¥´¨¥ ¤¥Ëμ·³ Í¨¨ ¤²Ö Î¥É´μ-´¥°É·μ´´ÒÌ ¨§μÉμ¶μ¢

83Bi Ö¢²Ö¥É¸Ö ®¶·μ³¥¦ÊÉμÎ´Ò³¯ ¶μ μÉ´μÏ¥´¨Õ ± ¨§³¥´¥´¨Ö³ ¤¥Ëμ·³ Í¨¨
¤²Ö 82Pb ¨ 84Po. �·¨ ÔÉμ³ ¨§³¥´¥´¨¥ ‘Š‡� ¤²Ö ¨§μÉμ¶¨Î¥¸±¨Ì Í¥¶μÎ¥± Bi
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�¨¸. 1. ˆ§μÉμ¶¨Î¥¸± Ö § ¢¨¸¨³μ¸ÉÓ ¨§³¥´¥´¨° ‘Š‡� ¤²Ö ¨§μÉμ¶μ¢ Bi. Š¢ ¤· ÉÒ Å
¤ ´´Ò¥ [5]. � ¸ÉμÖÐ Ö · ¡μÉ : É¥³´Ò¥ §¢¥§¤oÎ±¨ Å ´¥Î¥É´Ò¥ ¶μ A ¨§μÉμ¶Ò ¸ I = 9/2;
¸¢¥É²Ò¥ §¢¥§¤oÎ±¨ Å ´¥Î¥É´Ò¥ ¶μ A ¨§μ³¥·Ò ¸ I = 1/2 (¢´¥¤·¥´´Ò¥ ¨§μ³¥·´Ò¥
¸μ¸ÉμÖ´¨Ö); É·¥Ê£μ²Ó´¨±¨ Å ´¥Î¥É´μ-´¥Î¥É´Ò¥ Ö¤·  ¸ I = 3; ±·Ê¦±¨ Å ´¥Î¥É´μ-
´¥Î¥É´Ò¥ Ö¤·  ¸ I = 10. �Ê´±É¨·´Ò¥ ²¨´¨¨ Å ¶·¥¤¸± § ´¨Ö ¤·μ¶²¥É-³μ¤¥²¨ [10] ¸
· §²¨Î´Ò³¨ Ë¨±¸¨·μ¢ ´´Ò³¨ ¸·¥¤´¥±¢ ¤· É¨Î´Ò³¨ ¤¥Ëμ·³ Í¨Ö³¨ 〈β2〉1/2
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�¨¸. 2. �É´μ¸¨É¥²Ó´Ò¥ ¨§³¥´¥´¨Ö δ〈r2〉 ¤²Ö Î¥É´μ-´¥°É·μ´´ÒÌ ¨§μÉμ¶μ¢ Pb, Bi ¨ Po.
Š¢ ¤· ÉÒ Å Î¥É´Ò¥ ¶μ A ¨§μÉμ¶Ò Pb [3]; É·¥Ê£μ²Ó´¨±¨ Å Î¥É´Ò¥ ¶μ A ¨§μÉμ¶Ò
Po [4]; §¢¥§¤oÎ±¨ Å ´¥Î¥É´Ò¥ ¶μ A μ¸´μ¢´Ò¥ ¸μ¸ÉμÖ´¨Ö Bi ¸ I = 9/2 [5]; ±·Ê¦±¨ Å
´¥Î¥É´Ò¥ ¶μ A μ¸´μ¢´Ò¥ ¸μ¸ÉμÖ´¨Ö Bi ¸ I = 9/2 (´ ¸ÉμÖÐ Ö · ¡μÉ )

¨ Tl μÉ²¨Î ÕÉ¸Ö ¤·Ê£ μÉ ¤·Ê£ , ÌμÉÖ ÔÉ¨ Í¥¶μÎ±¨ ®§¥·± ²Ó´Ò¯ μÉ´μ¸¨É¥²Ó´μ
§ ¶μ²´¥´´μ° ¶·μÉμ´´μ° μ¡μ²μÎ±¨ (Z = 82).

„²Ö ¢´¥¤·¥´´ÒÌ ¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨° Bi ¸μ ¸¶¨´μ³ I = 1/2 (A =
193, 195, 197; ¸³. ·¨¸. 1) ´ ¡²Õ¤ ¥É¸Ö ¡μ²ÓÏμ° ¨§μ³¥·´Ò° ¸¤¢¨£. �ÉμÉ ¸± -
Îμ± ¢ ‘Š‡�, ¶μ¤μ¡´Ò° · ´¥¥ μ¡´ ·Ê¦¥´´μ³Ê ¸± Î±Ê ¤²Ö ¢´¥¤·¥´´ÒÌ ¨§μ³¥·-
´ÒÌ ¸μ¸ÉμÖ´¨° Tl ¸μ ¸¶¨´μ³ I = 9/2 (A = 185, 191, 193, 195, 197) (¸³. [2]
¨ Ê± § ´´ÊÕ É ³ ²¨É¥· ÉÊ·Ê), ³μ¦¥É ¡ÒÉÓ ¨´É¥·¶·¥É¨·μ¢ ´ ± ± ·¥§Ê²ÓÉ É
¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ ¸± Î±  ¤¥Ëμ·³ Í¨¨. �·¨³¥Î É¥²Ó´μ, ÎÉμ ¢¥²¨Î¨´  ÔÉμ£μ
¸± Î±  ¤²Ö Bi ¶· ±É¨Î¥¸±¨ ¸μ¢¶ ¤ ¥É ¸ ¢¥²¨Î¨´μ° ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ ¸± Î± 
¤²Ö ¨§μ³¥·μ¢ Tl ¸ É¥³ ¦¥ Î¨¸²μ³ ´¥°É·μ´μ¢. �Éμ Ê± §Ò¢ ¥É ´  ¸Ìμ¤¸É¢μ Ëμ·³
¢´¥¤·¥´´ÒÌ ¨§μ³¥·μ¢ É ²²¨Ö ¨ ¢¨¸³ÊÉ , ÌμÉÖ ¨Ì ±μ´Ë¨£Ê· Í¨¨ · §²¨Î´Ò
(1pÄ2h ¢ Tl ¨ 2pÄ1h ¢ Bi).

3. ‚›‚�„›

‘ ¶μ³μÐÓÕ ³¥Éμ¤  ·¥§μ´ ´¸´μ° ² §¥·´μ° ¨μ´¨§ Í¨¨ ¢ ‹ˆˆ ¨§³¥·¥´Ò ¨§-
³¥´¥´¨Ö ‘Š‡� ¤²Ö 20 ¨§μÉμ¶μ¢ ¨ ¨§μ³¥·μ¢ 83Bi. “¸É ´μ¢²¥´μ, ÎÉμ ¨§³¥´¥´¨¥
¤¥Ëμ·³ Í¨¨ ¤²Ö Î¥É´μ-´¥°É·μ´´ÒÌ ¨§μÉμ¶μ¢ Bi Ö¢²Ö¥É¸Ö ®¶·μ³¥¦ÊÉμÎ´Ò³¯
¶μ μÉ´μÏ¥´¨Õ ± ¨§³¥´¥´¨Ö³ ¤¥Ëμ·³ Í¨¨ ¤²Ö ¨§μÉμ¶¨Î¥¸±¨Ì Í¥¶μÎ¥± 82Pb
¨ 84Po. � ¡²Õ¤ ¥É¸Ö ¡μ²ÓÏμ° ¨§μ³¥·´Ò° ¸¤¢¨£ (¸± Îμ± ¤¥Ëμ·³ Í¨¨) ¤²Ö
¢´¥¤·¥´´ÒÌ ¨§μ³¥·´ÒÌ ¸μ¸ÉμÖ´¨° ¢¨¸³ÊÉ  (197,195,193Bim).
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