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�μ¸¸¨°¸±¨° ´ ÊÎ´Ò° Í¥´É· ®ŠÊ·Î Éμ¢¸±¨° ¨´¸É¨ÉÊÉ¯, Œμ¸±¢ 

� ¸¸³μÉ·¥´  ³μ¤¥²Ó, ¤ ÕÐ Ö ¤²Ö ¶μ¸ÉμÖ´´μ° Éμ´±μ° ¸É·Ê±ÉÊ·Ò μÍ¥´±Ê ¸´¨§Ê, ±μÉμ· Ö ¸μ£² -
¸Ê¥É¸Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³ §´ Î¥´¨¥³ ÔÉμ° ¶μ¸ÉμÖ´´μ°.

The model which provides the ˇne structure constant of order of the observable value is considered.

PACS: 04.20.-q, 04.70.-s, 98.80.-k

1. � ¸Î¥É ¢¥²¨Î¨´Ò ¶μ¸ÉμÖ´´μ° Éμ´±μ° ¸É·Ê±ÉÊ·Ò α = e2/�c ≈ 1/137 ´¥¨§³¥´´μ ¶·¨-
¢²¥± ¥É ¢´¨³ ´¨¥ ¨¸¸²¥¤μ¢ É¥²¥°. �·μÍ¨É¨·Ê¥³ ¢ ÔÉμ° ¸¢Ö§¨ Œ.	μ·´  [1]: ®. . . …¤¢  ²¨
³μ¦´μ ¸μ³´¥¢ ÉÓ¸Ö ¢ Éμ³, ÎÉμ ¸ÊÐ¥¸É¢μ¢ ´¨¥ ÔÉμ° ¡¥§· §³¥·´μ° ¢¥²¨Î¨´Ò, ¥¤¨´¸É¢¥´-
´μ°, ±μÉμ·ÊÕ ³μ¦´μ ¶μ²ÊÎ¨ÉÓ ¨§ ¢¥²¨Î¨´ e, c ¨ �, μ²¨Í¥É¢μ·Ö¥É ¡μ²¥¥ £²Ê¡μ±ÊÕ ¸¢Ö§Ó
³¥¦¤Ê Ô²¥±É·μ¤¨´ ³¨±μ° ¨ ±¢ ´Éμ¢μ° É¥μ·¨¥°, Î¥³ ÔÉμ ¶·¥¤¸É ¢²Ö¥É¸Ö ¸ ÉμÎ±¨ §·¥´¨Ö
¸μ¢·¥³¥´´μ° ´ Ê±¨. �μÔÉμ³Ê Ë¨§¨±¨ ¶μ´¨³ ÕÉ ´¥μ¡Ìμ¤¨³μ¸ÉÓ Î¨¸Éμ É¥μ·¥É¨Î¥¸±μ£μ
μ¶·¥¤¥²¥´¨Ö ¥¥ Î¨¸²¥´´μ£μ §´ Î¥´¨Ö. ‚¥·μÖÉ´μ, ·¥Ï¥´¨¥ ÔÉμ° ¶·μ¡²¥³Ò É¥¸´μ ¸¢Ö§ ´μ
¸ ¡Ê¤ÊÐ¥° ¥¤¨´μ° É¥μ·¨¥° Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í. „μ ¸¨Ì ¶μ· ¶μ¶ÒÉ±¨ μ¸É ¢ ²¨¸Ó ¡¥§-
Ê¸¶¥Ï´Ò³¨ . . . ¯. �¡§μ· É ±¨Ì ¶μ¶ÒÉμ± ¡¥§ ¤¥É ²Ó´μ£μ ¨Ì  ´ ²¨§  ¤ ´ ¢ [2]. ‚ ¤ ´´μ°
±· É±μ° ¸É ÉÓ¥ ´¥É ¢μ§³μ¦´μ¸É¨ ¤²Ö ¶μ¤·μ¡´μ£μ μ¡¸Ê¦¤¥´¨Ö · ¡μÉ ¶μ ÔÉμ° É¥³¥. �´¨
μÎ¥´Ó · §´μμ¡· §´Ò, ´μ ¨³¥ÕÉ μ¡Ð¨° ¶·¨§´ ±: ¢ ± ¦¤μ° ¨§ ´¨Ì ¶·¨¸ÊÉ¸É¢Ê¥É ´ ¡μ·
¶ · ³¥É·μ¢, ¶μ¤Ìμ¤ÖÐ¨° ¢Ò¡μ· ±μÉμ·ÒÌ ¶μ§¢μ²Ö¥É ¶μ²ÊÎ¨ÉÓ ¡²¨§±μ¥ ± Ô±¸¶¥·¨³¥´ÉÊ
§´ Î¥´¨¥ α. ‚ [3Ä6] α ¢Ò· ¦ ¥É¸Ö Î¥·¥§ μÉ´μÏ¥´¨¥ ³ ¸¸Ò ¶·μÉμ´  ± ³ ¸¸¥ Ô²¥±É·μ´ 
mp/me. ‘μ£² ¸´μ ¸μ¢·¥³¥´´Ò³ ¶·¥¤¸É ¢²¥´¨Ö³ ³ ¸¸  ¶·μÉμ´  ¤μ²¦´  ¢Ò· ¦ ÉÓ¸Ö Î¥·¥§
³ ¸¸Ò ±¢ ·±μ¢ ¨ Ô´¥·£¨Õ £²Õμ´´μ£μ ¶μ²Ö, Ê¤¥·¦¨¢ ÕÐ¥£μ ¨Ì. �μÔÉμ³Ê ·¥§Ê²ÓÉ ÉÒ [3Ä6]
¤²Ö α ¸²¥¤Ê¥É · ¸¸³ É·¨¢ ÉÓ ± ± ¸²ÊÎ °´μ¥ ¸μ¢¶ ¤¥´¨¥ (¤ ¦¥ ¥¸²¨ ´¥ ÊÎ¨ÉÒ¢ ÉÓ μÉ± § μÉ
¶·¨´Í¨¶  μÉ´μ¸¨É¥²Ó´μ¸É¨, ¶·¨´ÖÉÒ° ¢ [4]). ‚ [7] Ô²¥±É·μ´ · ¸¸³μÉ·¥´ ± ± § ·Ö¦¥´´ Ö
Î¥·´ Ö ¤Ò·  ¸ ³ ¸¸μ° me ¨ § ·Ö¤μ³ e. ŒÕμ´ ¶·¥¤¸É ¢²¥´ ± ± Ô²¥±É·μ´, ¢μ±·Ê£ ±μÉμ-
·μ£μ ¶μ ±·Ê£μ¢μ° μ·¡¨É¥, Ö¢²ÖÕÐ¥°¸Ö ´Ê²¥¢μ° £¥μ¤¥§¨Î¥¸±μ° É· ¥±Éμ·¨¥°, μ¡· Ð ¥É¸Ö
¡¥§³ ¸¸μ¢ Ö Î ¸É¨Í . �·¨´ÖÉμ, ÎÉμ μ·¡¨É ²Ó´Ò° ³μ³¥´É ±μ²¨Î¥¸É¢  ¤¢¨¦¥´¨Ö · ¢¥´ �,
¨ ¶μ²ÊÎ¥´μ ¸μμÉ´μÏ¥´¨¥ mμ/me = 1 + 3/(2α) = 206,554, ÎÉμ ¡²¨§±μ ± Ô±¸¶¥·¨³¥´-
É ²Ó´μ³Ê §´ Î¥´¨Õ 206,767. �¥¸³μÉ·Ö ´  ¶·¨¢²¥± É¥²Ó´μ¸ÉÓ ³μ¤¥²¨, Ê± ¦¥³, ÎÉμ ¢ [7]
´¥¢¥·´μ · ¸¸Î¨É ´  ¶μ²´ Ö Ô´¥·£¨Ö Î ¸É¨ÍÒ ¢ £· ¢¨É Í¨μ´´μ³ ¶μ²¥ (¢ [7] μ´  μ¡μ§´ -
Î¥´  Î¥·¥§ E). Š·μ³¥ Éμ£μ, Î ¸É¨Í  ¤μ¡ ¢²Ö¥É ± ³ ¸¸¥ Ô²¥±É·μ´  £μ· §¤μ ¡μ²ÓÏÊÕ ³ ¸¸Ê
mμ−me, ¶μÔÉμ³Ê Ô²¥±É·μ´ ´¥²Ó§Ö ¸Î¨É ÉÓ ´¥¶μ¤¢¨¦´Ò³. ‚ [8] ¨§ £¥μ³¥É·¨Î¥¸±¨Ì ¸μμ¡· -
¦¥´¨° ¶μ²ÊÎ¥´μ §´ Î¥´¨¥ α = (9/8π4)(π5/245!)1/4, ¨³¥ÕÐ¥¥ μÉ´μ¸¨É¥²Ó´μ¥ μÉ±²μ´¥´¨¥
μÉ Ô±¸¶¥·¨³¥´É ²Ó´μ£μ ´  1,5 · 10−6. ‚ [9, 10] · ¸Î¥É [8] ¶·μ¢¥·¥´ ¨ ¶μ²ÊÎ¥´  ¢¥²¨Î¨´ 
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α = (9/8π4)(π5/245!)1/4r−13/2, £¤¥ r Å · ¤¨Ê¸ ®¸Ë¥·Ò¯ ¢ ¶ÖÉ¨³¥·´μ³ ¶¸¥¢¤μ¥¢±²¨¤μ-
¢μ³ ¶·μ¸É· ´¸É¢¥, ¢¢¥¤¥´´μ³ ¢ [8]. ‚ [8] ¡¥§ μ¡μ¸´μ¢ ´¨Ö ¶·¨´ÖÉμ r = 1. Š·μ³¥ Éμ£μ,
 ¢Éμ·Ê ´¥Ö¸´μ, ± ± ³μ¦´μ ¶μ²ÊÎ¨ÉÓ α ¡¥§ ± ±μ°-²¨¡μ ¶·μÍ¥¤Ê·Ò ±¢ ´Éμ¢ ´¨Ö. ‚ [11]
μ¡· Ð ¥É¸Ö ¢´¨³ ´¨¥ ´  ¡²¨§±μ¥ ¸μ¢¶ ¤¥´¨¥ ¤¢ÊÌ ¡μ²ÓÏ¨Ì Î¨¸¥²: μÉ´μÏ¥´¨Ö Ô²¥±É·¨-
Î¥¸±μ° ¨ £· ¢¨É Í¨μ´´μ° ¸¨² ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μÉμ´  ¸ Ô²¥±É·μ´μ³ Fe/FG ≈ 2,3 · 1039

¨ ¡¥§· §³¥·´μ° Ô´É·μ¶¨¨ ‚¸¥²¥´´μ° ¢ ¶¥·¨μ¤ 10−23 < t < 10−7 ¸, ±μ£¤  ¢ ´¥° ¶·μ-
¨¸Ìμ¤¨É Ë §μ¢Ò° ¶¥·¥Ìμ¤ ¨ É¥³¶¥· ÉÊ·  § ¤¥·¦¨¢ ¥É¸Ö ´  ¢¥²¨Î¨´¥ mπ±c2. ‘Î¨É Ö,
ÎÉμ É ±μ¥ ¸μ¢¶ ¤¥´¨¥ ´¥ ¸²ÊÎ °´μ, ¨ ¶·¨· ¢´¨¢ Ö ÔÉ¨ ¤¢¥ ¢¥²¨Î¨´Ò,  ¢Éμ· [11] ´ Ï¥²:
α = 3πmemp/(32m2

π±) = 1/137,94 ± 0,01. � ±μ´¥Í, μÉ³¥É¨³ · ¡μÉÊ [12], ¢ ±μÉμ·μ°
±μ¢ ·¨ ´É´Ò³ μ¡· §μ³ ¢¢μ¤¨É¸Ö ËÊ´¤ ³¥´É ²Ó´ Ö ¤²¨´ , Î¥·¥§ ±μÉμ·ÊÕ ¢Ò· ¦ ¥É¸Ö α.

‚ ±Ê²μ´μ¢¸±μ¥ ¢§ ¨³μ¤¥°¸É¢¨¥ ¤¢ÊÌ § ·Ö¤μ¢ ¢Ìμ¤¨É ±μ³¡¨´ Í¨Ö e2,   ¢ Ô´¥·£¨Õ Š -
§¨³¨·  Å �c [13], ¶μÔÉμ³Ê § ³ ´Î¨¢μ ¢Ò£²Ö¤¨É ¨¤¥Ö ¸μ¥¤¨´¨ÉÓ ÔÉ¨ ¤¢  ÔËË¥±É  ¸ Í¥²ÓÕ
¢ÒÎ¨¸²¥´¨Ö ¶μ¸ÉμÖ´´μ° Éμ´±μ° ¸É·Ê±ÉÊ·Ò α = e2/�c ≈ 1/137. Š §¨³¨· ¶·¥¤²μ¦¨²
³μ¤¥²Ó [14] Ô²¥±É·μ´  ¢ ¢¨¤¥ § ·Ö¦¥´´μ°, ¨¤¥ ²Ó´μ ¶·μ¢μ¤ÖÐ¥° ¸Ë¥·Ò, ¢ ±μÉμ·μ°, ¶μ
¥£μ ¶·¥¤¶μ²μ¦¥´¨Õ, ±Ê²μ´μ¢¸±μ¥ μÉÉ ²±¨¢ ´¨¥ Ê· ¢´μ¢¥Ï¨¢ ¥É¸Ö ± §¨³¨·μ¢¸±¨³ ¶·¨ÉÖ-
¦¥´¨¥³, μ¡Ê¸²μ¢²¥´´Ò³ ¢ ±ÊÊ³´Ò³¨ Ë²Ê±ÉÊ Í¨Ö³¨. �μ¶ÒÉ±  μ± § ² ¸Ó ´¥Ê¤ Î´μ°, ¶μ-
¸±μ²Ó±Ê ÔËË¥±É Š §¨³¨·  ¢ ¸Ë¥·¥ ¤ ¥É μÉÉ ²±¨¢ ´¨¥ (¸³. μ¡§μ· [15]).

2. ‚ ¤ ´´μ° · ¡μÉ¥ · ¸¸³μÉ·¨³ ¸²¥¤ÊÕÐÊÕ ³μ¤¥²Ó (¡Ê¤¥³ ´ §Ò¢ ÉÓ ¥¥ ³μ¤¥²ÓÕ
ËμÉμ´ , ¸²¥¤ÊÖ ¨¤¥¥ ƒ¥°§¥´¡¥·£  μ ´¥²¨´¥°´μ³ ËÊ´¤ ³¥´É ²Ó´μ³ ¸¶¨´μ·´μ³ ¶μ²¥ [16],
¸μ£² ¸´μ ±μÉμ·μ° ËμÉμ´ Ö¢²Ö¥É¸Ö ¸μ¸É ¢´μ° Î ¸É¨Í¥°). �·¥¤¶μ²μ¦¨³, ÎÉμ ¨³¥¥É¸Ö ±·μ-
Éμ¢ Ö ´μ·  [17, 18] ¸ ³¥É·¨±μ°

ds2 = dt2 − dx2 − a2 (x)
(
dθ2 + sin2 θdϕ2

)
.

‡¤¥¸Ó x Å · ¤¨ ²Ó´ Ö ±μμ·¤¨´ É , ¸μ¥¤¨´ÖÕÐ Ö ¤¢¥ ¢¸¥²¥´´Ò¥ ¨²¨ ¤¢¥ Î ¸É¨ ´ Ï¥°
‚¸¥²¥´´μ°. ‚ ¶²μ¸±μ³ ¶·μ¸É· ´¸É¢¥ a(x) = x, x > 0. ‚ ¨¸±·¨¢²¥´´μ³ ¶·μ¸É· ´¸É¢¥,

ˆ§³¥´¥´¨¥ · ¤¨Ê¸  ¸Ë¥·¨Î¥¸±¨Ì ¶μ-
¢¥·Ì´μ¸É¥° ¢ ±·μÉμ¢μ° ´μ·¥ ¢¤μ²Ó · -

¤¨ ²Ó´μ° ±μμ·¤¨´ ÉÒ x

±μÉμ·μ¥ §¤¥¸Ó · ¸¸³ É·¨¢ ¥É¸Ö, · ¤¨ ²Ó´ Ö ±μμ·-
¤¨´ É  x ¨§³¥´Ö¥É¸Ö ¢ ¶·¥¤¥² Ì −∞ < x < +∞.
�·¨¡²¨¦ Ö¸Ó ± ±·μÉμ¢μ° ´μ·¥, ³Ò μ¡´ ·Ê¦¨¢ ¥³,
ÎÉμ ¢ ¸¨¸É¥³¥ ±μμ·¤¨´ É, ¢ ±μÉμ·μ° ³¥É·¨±  ¸É -
É¨Î´ , ¶μ¢¥·Ì´μ¸É¨ ¸ μ¤¨´ ±μ¢Ò³ Ê¸±μ·¥´¨¥³ ¸¢μ-
¡μ¤´μ£μ ¶ ¤¥´¨Ö Ö¢²ÖÕÉ¸Ö ¸Ë¥· ³¨ ¶²μÐ ¤ÓÕ S =
4πa2 (x). Š ± ¢¨¤´μ ¨§ ·¨¸Ê´± , ¸´ Î ²  ¨Ì ¶²μ-
Ð ¤¨ Ê³¥´ÓÏ ÕÉ¸Ö, § É¥³ ´ Î¨´ ÕÉ Ê¢¥²¨Î¨¢ ÉÓ¸Ö.
ƒ²Ê¡μ±μ ¢´ÊÉ·¨ ´μ·Ò, £¤¥ ¥¥ · ¤¨Ê¸ a ³μ¦´μ ¸Î¨-
É ÉÓ ¶μ¸ÉμÖ´´Ò³ (a(x) = a = const), ´  · ¸¸Éμ-
Ö´¨¨ L ¤·Ê£ μÉ ¤·Ê£  ´ Ìμ¤ÖÉ¸Ö ¤¢¥ § ·Ö¦¥´´Ò¥,
¨¤¥ ²Ó´μ ¶·μ¢μ¤ÖÐ¨¥ ¸Ë¥·Ò (®Ô²¥±É·μ´¯ ¨ ®¶μ§¨-
É·μ´¯) ¸ § ·Ö¤ ³¨ e ¨ −e (³μ¦´μ ¸± § ÉÓ, ÎÉμ μ¤´ 

¸Ë¥·  ´ Ìμ¤¨É¸Ö ¢´ÊÉ·¨ ¤·Ê£μ°). �²¥±É·¨Î¥¸±μ¥ ¶μ²¥, ¸μ§¤ ´´μ¥ ¶¥·¢μ° ¨§ ´¨Ì, ¨³¥¥É
¶·μÉ¨¢μ¶μ²μ¦´Ò¥ §´ ±¨ ¶μ μ¡¥ ¥¥ ¸Éμ·μ´Ò ¨ ¶μ É¥μ·¥³¥ ƒ Ê¸¸  · ¢´μ E = 2πe/S. ‘¨² 
±Ê²μ´μ¢¸±μ£μ ¶·¨ÉÖ¦¥´¨Ö ¸Ë¥· μ¶·¥¤¥²Ö¥É¸Ö ¶μÉμ±μ³ ¶·μ¤μ²Ó´μ£μ Ô²¥±É·μ³ £´¨É´μ£μ
¶μ²Ö, ´¥ § ¢¨¸¨É μÉ · ¸¸ÉμÖ´¨Ö L ¨ ¸μ¸É ¢²Ö¥É F1 = −eE = −2πe2/S. ‘¨²  ± §¨³¨·μ¢-
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¸±μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö ®Ô²¥±É·μ´ ¯ ¨ ®¶μ§¨É·μ´ ¯ · ¢´  F2 = −∂(reg E2)/∂L, £¤¥

E2 = �

∞∑
l=1

(2l + 1)

(
1
2
ω0l +

∞∑
n=1

ωnl

)
(1)

Å Ô´¥·£¨Ö ¢ ±ÊÊ³´ÒÌ ±μ²¥¡ ´¨° Ô²¥±É·μ³ £´¨É´μ£μ ¶μ²Ö; reg E2 Å ¥¥ ·¥£Ê²Ö·¨§μ¢ ´-

´μ¥ §´ Î¥´¨¥; ωnl = c

√
l (l + 1)

a2
+

(πn

L

)2

Å Î ¸ÉμÉÒ ¸μ¡¸É¢¥´´ÒÌ ³μ¤. �·μÐ¥ ¢¸¥£μ

· ¸¸Î¨É ÉÓ ÔÉ¨ Î ¸ÉμÉÒ, · ¸¸³ É·¨¢ Ö ¸± ²Ö·´μ¥ ¡¥§³ ¸¸μ¢μ¥ ¶μ²¥ ψ ¢ ·¥§μ´ Éμ·¥ ¢³¥¸Éμ
Ô²¥±É·μ³ £´¨É´μ£μ. „²Ö ´¥£μ ¶μ²ÊÎ ¥³ Ê· ¢´¥´¨Ö:

ψ =
1
a

exp (−iωt)φ,
∂2φ

∂x2
+

1
a2

[
1

sin θ

∂

∂θ

(
sin θ

∂

∂θ

)
+

1
sin θ

∂2

∂ϕ2

]
φ+ k2φ = 0, k =

ω

c
.

�É¤¥²ÖÖ Ê£²μ¢Ò¥ ¶¥·¥³¥´´Ò¥ φ = R(x)Ylm (θ, ϕ), £¤¥ Ylm (θ, ϕ) Å ¸Ë¥·¨Î¥¸±¨¥ ËÊ´±Í¨¨,
¶μ²ÊÎ ¥³ Ê· ¢´¥´¨¥ ¤²Ö · ¤¨ ²Ó´μ° ËÊ´±Í¨¨ R(x):

d2R

dx2
+ q2R = 0, q2 = k2 − l (l + 1)

a2
.

‘ ÊÎ¥Éμ³ ´Ê²¥¢ÒÌ Ê¸²μ¢¨° ´  μ£· ´¨Î¨¢ ÕÐ¨Ì ¸Ë¥· Ì ¶μ²ÊÎ ¥³ R = sin qx, q = πn/L,
£¤¥ n = 0, 1, 2, . . . ˆ§-§  ¢¥±Éμ·´μ£μ Ì · ±É¥·  Ô²¥±É·μ³ £´¨É´μ£μ ¶μ²Ö ³μ¤Ò l = 0 ´¥¢μ§-
³μ¦´Ò, ³μ¤  n = 0 ¨³¥¥É μ¤´Ê ¶μ²Ö·¨§ Í¨Õ (³μ¤Ò E-É¨¶ ),   ³μ¤Ò n �= 0 Å ¤¢¥ (H- ¨
E-É¨¶ ), ÎÉμ ÊÎÉ¥´μ ¢ (1).

Œ¥Éμ¤ ·¥£Ê²Ö·¨§ Í¨¨ ¢Ò· ¦¥´¨°, ¶μ¤μ¡´ÒÌ (1), ¨§²μ¦¥´ ¢ [19, 20]. ‘´ Î ²  ¸Ê³³Ê
¶μ n ¶·¥μ¡· §Ê¥³ ¶μ Ëμ·³Ê²¥ �¡¥²ÖÄ�² ´ :

∞∑
n=1

f (n) = −1
2
f (0) +

∞∫
0

f (x) dx + i

∞∫
0

dt
f (it) − f (−it)
exp (2πt) − 1

,

ÎÉμ ¤ ¥É:

reg E2 = 2
∞∑
l=1

(
l +

1
2

) ⎡
⎣ A∫

0

dy

√
π2

L2
y2 +

l (l + 1)
a2

− 2π

L

∞∫
t0

dt

exp (2πt) − 1

√
t2 − t20

⎤
⎦,

t0 =
L

√
l (l + 1)
πa

, A → ∞.

‚ ¶·¥¤¥²Ó´μ³ ¸²ÊÎ ¥ L � a, ±μÉμ·Ò° ¤ ²¥¥ ¡Ê¤¥É · ¸¸³ É·¨¢ ÉÓ¸Ö, ¢Éμ·μ° ¨§ ¨´É¥£· ²μ¢
Ô±¸¶μ´¥´Í¨ ²Ó´μ ³ ² ¨ ¥£μ ³μ¦´μ μ¶Ê¸É¨ÉÓ. „ ²¥¥ ¶·¨³¥´Ö¥³ Ëμ·³Ê²Ê

I = 2

A∫
0

dy
√

y2 + b2 = A
√

A2 + b2 + b2 ln

(
A +

√
A2 + b2

b

)
→ Z + Q,

Z = A2 + b2 ln A, 2Q = b2 − b2 ln b2.
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‘² £ ¥³μ¥ Z ¸μμÉ¢¥É¸É¢Ê¥É ´¥´ ¡²Õ¤ ¥³μ° ¡¥¸±μ´¥Î´μ° Ô´¥·£¨¨ ¢ ±ÊÊ³ . …£μ ¸²¥¤Ê¥É
μ¶Ê¸É¨ÉÓ. �μ¸²¥ ÔÉμ£μ, ¶·¨³¥´ÖÖ Ëμ·³Ê²Ê

∞∑
l=0

f

(
l +

1
2

)
=

∞∫
0

f (x) dx − i

∞∫
0

dt
f (it) − f (−it)
exp (2πt) + 1

,

¢ ¶·¥¤¥²Ó´μ³ ¸²ÊÎ ¥ L � a ¶μ²ÊÎ ¥³ ¢Ò· ¦¥´¨¥

reg E2 = �c
LJ

πa2
, J =

∞∫
0

dt

exp (2πt) + 1

[(
11
4

− t2
)

tA + 3
(

t2 − 1
4

)
B

]
≈ −3,08 ·10−3,

A = 1 − 1
2

ln
[(

t2 +
1
4

) (
t2 +

9
4

)]
, B = arctg (2t) + arctg

(
2t

3

)
.

�μ¸±μ²Ó±Ê F2 > 0, ¢§ ¨³μ¤¥°¸É¢¨¥ Š §¨³¨·  ¤ ¥É μÉÉ ²±¨¢ ´¨¥. �·¥¤¶μ² £ Ö, ÎÉμ ¨³¥¥É
³¥¸Éμ ®¶²¥´¥´¨¥¯ ¸μ¸É ¢´ÒÌ Î ¸É¥° ®ËμÉμ´ ¯ (F1 + F2 < 0), ¶μ²ÊÎ ¥³ ¸μμÉ´μÏ¥´¨¥:
e2/�c > 1/510. ‹¥£±μ ¶μ± § ÉÓ, ÎÉμ ¶·¨ a � L ÔÉμÉ ¢Ò¢μ¤ μ¸É ¥É¸Ö ¸¶· ¢¥¤²¨¢Ò³ ¨ ¶·¨
μÉ± §¥ μÉ ¶·¨¡²¨¦¥´¨Ö a(x) = const.

�É¢²¥± Ö¸Ó μÉ ±·μÉμ¢ÒÌ ´μ·, ²Õ¡μ¶ÒÉ´μ ¶μ¢Éμ·¨ÉÓ ÔÉμÉ · ¸Î¥É ¤²Ö ¸²ÊÎ Ö, ±μ£¤ 
·¥§μ´ Éμ· ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° Í¨²¨´¤· (¡·Ê¸μ±) ¤²¨´μ° L ¸ ¶μ¶¥·¥Î´Ò³ ¸¥Î¥´¨¥³ ¢
¢¨¤¥ ±¢ ¤· É  ¸μ ¸Éμ·μ´μ° a, ±μÉμ·Ò° · ¸¸³μÉ·¥´ ¢ [19, 20]. �´ ²μ£¨Î´μ ¶μ²ÊÎ ¥³
e2/�c > C1/2π ≈ 1/166, £¤¥ C1 = (π2/720) + (ζ(3)/16π), ζ(3) ≈ 1,202-¤§¥É -ËÊ´±Í¨Ö
�¨³ ´  [21]. ˆ´É¥·¥¸´μ ¶·μ¢¥¸É¨ · ¸Î¥É ¤²Ö Í¨²¨´¤·  ¸ ±·Ê£μ¢Ò³ ¸¥Î¥´¨¥³.

�¢Éμ· · ¸¸³ É·¨¢ ¥É ¤ ´´ÊÕ · ¡μÉÊ ± ± ²Õ¡μ¶ÒÉ´μ¥ § ³¥Î ´¨¥, ¸±μ·¥¥ ¢¸¥£μ, ´¥
¨³¥ÕÐ¥¥ μÉ´μÏ¥´¨Ö ± ¤¥°¸É¢¨É¥²Ó´μ¸É¨. �·¥¤¸É ¢²Ö¥É ¨´É¥·¥¸  ´ ²μ£¨Î´ Ö ±¢ ´Éμ¢μ-
¶μ²¥¢ Ö ³μ¤¥²Ó.
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