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37 YEARS WITH THE LIGHT SCALAR MESONS.
THE LEARNED LESSONS
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Attention is paid to the production mechanisms of light scalars that reveal their nature.
We study the chiral shielding of the σ(600) meson.

We show that the kaon loop mechanism of the φ radiative decays, ratiˇed by experi-
ment, is a four-quark transition and points to the four-quark nature of light scalars.

We also show that the light scalars are produced in the two-photon collisions via four-
quark transitions, in contrast to the classic P wave tensor qq̄ mesons that are produced via
two-quark transitions γγ → qq̄.

We study the mechanism of production of the light scalar mesons in the D+
s →

π+π−e+ν decays: D+
s → ss̄e+ν → [σ(600) + f0(980)]e

+ν → π+π−e+ν, and compare
it with the mechanism of production of the light pseudoscalar mesons in the D+

s →
(η/η′)e+ν decays: D+

s → ss̄e+ν → (η/η′)e+ν. As a result, we ˇnd support to four-
quark nature of light scalars.

�¡¸Ê¦¤ ÕÉ¸Ö ³¥Ì ´¨§³Ò ·μ¦¤¥´¨Ö ²¥£±¨Ì ¸± ²Ö·´ÒÌ Î ¸É¨Í, · ¸±·Ò¢ ÕÐ¨Ì ¨Ì
¶·¨·μ¤Ê. ‚ Î ¸É´μ¸É¨, · ¸¸³ É·¨¢ ¥É¸Ö ±¨· ²Ó´μ¥ Ô±· ´¨·μ¢ ´¨¥ σ(600)-³¥§μ´ .

�μ± § ´μ, ÎÉμ ³¥Ì ´¨§³ ± μ´´μ° ¶¥É²¨ · ¤¨ Í¨μ´´ÒÌ · ¸¶ ¤μ¢ φ, ¶μ¤É¢¥·¦¤¥´-
´Ò° ¢ Ô±¸¶¥·¨³¥´É¥, Ö¢²Ö¥É¸Ö Î¥ÉÒ·¥Ì±¢ ·±μ¢Ò³ ¶¥·¥Ìμ¤μ³ ¨ Ê± §Ò¢ ¥É ´  Î¥ÉÒ·¥Ì-
±¢ ·±μ¢ÊÕ ¶·¨·μ¤Ê ²¥£±¨Ì ¸± ²Ö·´ÒÌ Î ¸É¨Í.

’ ±¦¥ ¶μ± § ´μ, ÎÉμ ²¥£±¨¥ ¸± ²Ö·´Ò¥ Î ¸É¨ÍÒ ·μ¦¤ ÕÉ¸Ö ¢ ¸Éμ²±´μ¢¥´¨ÖÌ
¤¢ÊÌ ËμÉμ´μ¢ Î¥·¥§ Î¥ÉÒ·¥Ì±¢ ·±μ¢Ò¥ ¶¥·¥Ìμ¤Ò, ÎÉμ μÉ²¨Î ¥É¸Ö μÉ ±² ¸¸¨Î¥¸±¨Ì
P -¢μ²´μ¢ÒÌ É¥´§μ·´ÒÌ qq̄-³¥§μ´μ¢, ±μÉμ·Ò¥ ·μ¦¤ ÕÉ¸Ö ¶·¨ ¤¢ÊÌ±¢ ·±μ¢ÒÌ ¶¥·¥Ìμ-
¤ Ì γγ → qq̄.

�·μ¢¥¤¥´μ ¨¸¸²¥¤μ¢ ´¨¥ ³¥Ì ´¨§³  ·μ¦¤¥´¨Ö ²¥£±¨Ì ¸± ²Ö·´ÒÌ ³¥§μ´μ¢ ¢ · ¸-
¶ ¤ Ì D+

s → π+π−e+ν: D+
s → ss̄e+ν → [σ(600) + f0(980)]e

+ν → π+π−e+ν ¨
¥£μ ¸· ¢´¥´¨¥ ¸ ³¥Ì ´¨§³μ³ ·μ¦¤¥´¨Ö ²¥£±¨Ì ¶¸¥¢¤μ¸± ²Ö·´ÒÌ ³¥§μ´μ¢ ¢ · ¸¶ ¤ Ì
D+

s → (η/η′)e+ν: D+
s → ss̄e+ν → (η/η′)e+ν. ‚ ·¥§Ê²ÓÉ É¥ ¶μ²ÊÎ¥´μ ¶μ¤É¢¥·¦¤¥´¨¥

Î¥ÉÒ·¥Ì±¢ ·±μ¢μ° ¶·¨·μ¤Ò ²¥£±¨Ì ¸± ²Ö·´ÒÌ Î ¸É¨Í.
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