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�¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°, „Ê¡´ 

‚ÒÎ¨¸²¥´Ò ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö ¸± ²Ö·´ÒÌ ³¥§μ´μ¢ f0(980), a0(980) ¨ σ(600) ´  ¢¸É·¥Î´ÒÌ
Ô²¥±É·μ´-¶μ§¨É·μ´´ÒÌ ¶ÊÎ± Ì. �·¨ ÔÉμ³ ¨¸¶μ²Ó§μ¢ ²¨¸Ó Ï¨·¨´Ò ¤¢ÊÌËμÉμ´´ÒÌ · ¸¶ ¤μ¢ ¸± ²Ö·-
´ÒÌ ³¥§μ´μ¢, ¶μ²ÊÎ¥´´Ò¥ ¢ ³μ¤¥²¨ � ³¡ÊÄˆμ´ -‹ §¨´¨μ ¸ ÊÎ¥Éμ³ ±¢ ·±μ¢ÒÌ ¨ ³¥§μ´´ÒÌ ¶¥É¥²Ó.

The cross sections of scalar mesons f0(980), a0(980) and σ(600) production in collision of electron
and positron beams were calculated. The two-photon decays of the scalar mesons, obtained in the
framework of the NambuÄJona-Lasinio model, were used. The quark and meson loops were taken into
account.

PACS: 13.66.Bc, 14.40.Cs

�·¨·μ¤  ¸± ²Ö·´ÒÌ ³¥§μ´μ¢, É ±¨Ì ± ± f0(980), a0(980) ¨ σ(600), Ö¢²Ö¥É¸Ö ¶·¥¤³¥Éμ³
¨§ÊÎ¥´¨Ö Ë¨§¨±¨ Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í ¶μ¸²¥¤´¨Ì ²¥É (¸³. [1] ¨ ¸¸Ò²±¨ ¢ ´¥°). ‚ É¥μ-
·¥É¨Î¥¸±μ³ μ¶¨¸ ´¨¨ ¨Ì ¶·¨³¥´ÖÕÉ¸Ö ¸μ¢¥·Ï¥´´μ · §²¨Î´Ò¥ ¶μ¤Ìμ¤Ò. ‚ ÔÉ¨Ì ³μ¤¥²ÖÌ
¨¸¶μ²Ó§μ¢ ²¨¸Ó ¶·¥¤¸É ¢²¥´¨Ö μ ¸± ²Ö·´ÒÌ ³¥§μ´ Ì ± ± μ ±¢ ·±- ´É¨±¢ ·±μ¢ÒÌ ¸μ¸ÉμÖ-
´¨ÖÌ [1, 2], ± ± μ Î¥ÉÒ·¥Ì±¢ ·±μ¢ÒÌ ¸μ¸ÉμÖ´¨ÖÌ [3, 4]. ’ ±¦¥ · ¸¸³ É·¨¢ ²¨¸Ó ³μ¤¥²¨,
£¤¥ ÔÉ¨ ³¥§μ´Ò ¶·¥¤¸É ¢²Ö²¨¸Ó ± ± ¸³¥¸Ó ±¢ ·±- ´É¨±¢ ·±μ¢ÒÌ ¨ Î¥ÉÒ·¥Ì±¢ ·±μ¢ÒÌ ¸μ-
¸ÉμÖ´¨° [5]. ’ ±¦¥ · ¸¸³ É·¨¢ ² ¸Ó ³μ¤¥²Ó, £¤¥ ¤²Ö ¸± ²Ö·´ÒÌ ³¥§μ´μ¢ ¨¸¶μ²Ó§μ¢ ² ¸Ó
³μ¤¥²Ó ± μ´´μ° ³μ²¥±Ê²Ò [6,7].

‚ ÔÉμ° · ¡μÉ¥ ³Ò ¨¸¶μ²Ó§μ¢ ²¨ ³μ¤¥²Ó, £¤¥ ¸± ²Ö·´Ò¥ ³¥§μ´Ò · ¸¸³ É·¨¢ ÕÉ¸Ö ± ±
±¢ ·±- ´É¨±¢ ·±μ¢Ò¥ ¸μ¸ÉμÖ´¨Ö ¢ · ³± Ì ¶μ¤Ìμ¤  � ³¡ÊÄˆμ´ -‹ §¨´¨μ (�ˆ‹). ‚ ÔÉμ°
³μ¤¥²¨ ¡Ò²¨ ¶·¨´ÖÉÒ ¢μ ¢´¨³ ´¨¥ ± ± ±¢ ·±μ¢Ò¥, É ± ¨ ³¥§μ´´Ò¥ ¶¥É²¨ [1,2].

‘μ ¸± ²Ö·´Ò³¨ ³¥§μ´ ³¨, ¨³¥ÕÐ¨³¨ ±¢ ´Éμ¢Ò¥ Î¨¸²  ¢ ±ÊÊ³ , É ±¨³¨ ± ± σ-³¥§μ´,
¨³¥¥É¸Ö ·Ö¤  ´μ³ ²Ó´ÒÌ Ë¨§¨Î¥¸±¨Ì Ö¢²¥´¨°, ´¥ ¶μ²ÊÎ¨¢Ï¨Ì ´  ´ ¸ÉμÖÐ¨° ³μ³¥´É
 ¤¥±¢ É´μ£μ μ¡ÑÖ¸´¥´¨Ö, ´ ¶·¨³¥·, μÉ´μÏ¥´¨¥ ¢ÒÌμ¤  K- ¨ π-³¥§μ´μ¢ ¢  ´´¨£¨²ÖÍ¨¨
¶·μÉμ´μ¢ ¨  ´É¨¶·μÉμ´μ¢ ¢ 3S1- ¨ 3P0-¸μ¸ÉμÖ´¨ÖÌ. ˆ³¥´´μ ¢ 3S1 ¸μ¸ÉμÖ´¨¨ ¨¸Ìμ¤´μ°
¶·μÉμ´- ´É¨¶·μÉμ´´μ° ¶ ·Ò ¢ÒÌμ¤ K- ¨ π-³¥§μ´μ¢ ¸· ¢´¨³ ¤·Ê£ ¸ ¤·Ê£μ³,   ¢ 3P0-
¸μ¸ÉμÖ´¨¨ ÔÉμÉ ¢ÒÌμ¤ μÉ²¨Î ¥É¸Ö ´  ¶μ·Ö¤±¨ [8Ä10].

–¥²ÓÕ ´ ¸ÉμÖÐ¥° · ¡μÉÒ Ö¢²Ö¥É¸Ö Ê± § ´¨¥ ¢μ§³μ¦´μ¸É¨ ¶μ²ÊÎ¥´¨Ö §´ Î¨É¥²Ó´ÒÌ
¸É É¨¸É¨± μ¡· §μ¢ ´¨Ö ¸± ²Ö·´ÒÌ ³¥§μ´μ¢ ¢ μ¶ÒÉ Ì ´  ¢¸É·¥Î´ÒÌ Ô²¥±É·μ´-¶μ§¨É·μ´´ÒÌ
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¶ÊÎ± Ì. „¥°¸É¢¨É¥²Ó´μ, ¨¸¶μ²Ó§ÊÖ ¢ÒÎ¨¸²¥´´Ò¥ [1] ¨²¨ Ô±¸¶¥·¨³¥´É ²Ó´μ ´ ¡²Õ¤ -
¥³Ò¥ [11] Ï¨·¨´Ò ¤¢ÊÌËμÉμ´´ÒÌ · ¸¶ ¤μ¢ ¸± ²Ö·´ÒÌ ³¥§μ´μ¢, ¸ ¶μ³μÐÓÕ Ëμ·³Ê²Ò
	·μ¤¸±μ£μÄŠ¨´μÏ¨ÉÒÄ’¥· § ¢Ò ´ Ìμ¤¨³ [12]:

σS =
8α2ΓS

M3
S

ln2

(
s

m2
e

)
f

(
M2

S

s

)
,

f(z) = (2 + z)2 ln
(

1
z

)
− 2 (1 − z) (3 + z),

(1)

£¤¥ ΓS , MS Å Ï¨·¨´  ¤¢ÊÌËμÉμ´´μ£μ · ¸¶ ¤  ¨ ³ ¸¸  ¸± ²Ö·´μ£μ ³¥§μ´  (´ ¶·¨³¥·, f0,
a0 ¨²¨ σ); s Å ¨´¢ ·¨ ´É´ Ö ³ ¸¸  ´ Î ²Ó´μ° Ô²¥±É·μ´-¶μ§¨É·μ´´μ° ¶ ·Ò.

‘¥Î¥´¨Ö, ¢ÒÎ¨¸²¥´´Ò¥ ¶μ ÔÉμ° Ëμ·³Ê²¥ ¤²Ö μ¡· §μ¢ ´¨Ö f0, a0 ¨ σ, ¶·¨¢¥¤¥´Ò
´  £· Ë¨± Ì ·¨¸. 1, 2. ‚¨¤´μ, ÎÉμ ¢ μ¡² ¸É¨ Ô´¥·£¨° μÉ 3 <

√
s < 10 ƒÔ‚ ¸¥Î¥-

´¨Ö ¨³¥ÕÉ ¶μ·Ö¤μ± ´¥¸±μ²Ó±¨Ì ´ ´μ¡ ·´. ’ ±¨³ μ¡· §μ³, Ê¸É ´μ¢±¨ ¸μ ¸¢¥É¨³μ¸ÉÓÕ
L ∼ 10−33−34 ¸³−2 · c−1 (BES, �¥±¨´; CLOE, ”· ¸± É¨; VEPP-2, �μ¢μ¸¨¡¨·¸±) ³μ£ÊÉ
· ¸¸³ É·¨¢ ÉÓ¸Ö ± ± Ë ¡·¨±¨ ¸± ²Ö·´ÒÌ ¨ ¶¸¥¢¤μ¸± ²Ö·´ÒÌ ³¥§μ´μ¢ ¸ ¢ÒÌμ¤μ³ ¶μ·Ö¤± 
103Ä104 ³¥§μ´μ¢/¸ÊÉ.

�¨¸. 1. �μ²´μ¥ ¸¥Î¥´¨¥ ·μ¦¤¥´¨Ö ³¥§μ´ 
σ(600) ¢ Ô²¥±É·μ´-¶μ§¨É·μ´´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ

± ± ËÊ´±Í¨Ö μÉ ¶μ²´μ° Ô´¥·£¨¨ s

�¨¸. 2. �μ²´μ¥ ¸¥Î¥´¨¥ ·μ¦¤¥´¨Ö ³¥§μ´ 
f0(980) (¸¶²μÏ´ Ö ²¨´¨Ö) ¨ ³¥§μ´  a0(980)

(ÏÉ·¨Ìμ¢ Ö) ¢ Ô²¥±É·μ´-¶μ§¨É·μ´´ÒÌ ¸Éμ²±´μ-

¢¥´¨ÖÌ ± ± ËÊ´±Í¨Ö μÉ ¶μ²´μ° Ô´¥·£¨¨ s

‡ ³¥É¨³, ÎÉμ ÔÉμÉ ³¥Ì ´¨§³ Ö¢²Ö¥É¸Ö ¤μ³¨´¨·ÊÕÐ¨³ ¶·¨ μ¡· §μ¢ ´¨¨ ¸± ²Ö·´ÒÌ
³¥§μ´μ¢ ´  Ô²¥±É·μ´-¶μ§¨É·μ´´μ³ ±μ²² °¤¥·¥. �μ¦¤¥´¨¥ ³¥§μ´μ¢ ¶μ  ´´¨£¨²ÖÍ¨μ´´μ³Ê
³¥Ì ´¨§³Ê ¶μ¤ ¢²¥´μ Ë ±Éμ·μ³ (m2

eM
2
S/s2).

�  Ê± § ´´ÒÌ ¢ÒÏ¥ Ê¸É ´μ¢± Ì ³μ£²¨ ¡Ò ¡ÒÉÓ ¶·μÉ¥¸É¨·μ¢ ´Ò · §²¨Î´Ò¥ ³μ¤¥²¨,
μ¶¨¸Ò¢ ÕÐ¨¥ ¶·¨·μ¤Ê ¸± ²Ö·´ÒÌ ¨ ¶¸¥¢¤μ¸± ²Ö·´ÒÌ ³¥§μ´μ¢.
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