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ˆ´¸É¨ÉÊÉ Ë¨§¨±¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° � Í¨μ´ ²Ó´μ£μ ¨¸¸²¥¤μ¢ É¥²Ó¸±μ£μ Í¥´É· 

®ŠÊ·Î Éμ¢¸±¨° ¨´¸É¨ÉÊÉ¯, �·μÉ¢¨´μ, �μ¸¸¨Ö

�  ¸É É¨¸É¨±¥ ∼ 5·109 ¢§ ¨³μ¤¥°¸É¢¨° ¶μ²μ¦¨É¥²Ó´μ § ·Ö¦¥´´ÒÌ ± μ´μ¢ ¸ Ö¤· -
³¨ ³¥¤¨ ¶·μ¢¥¤¥´μ ¢Ò¤¥²¥´¨¥ ±μ£¥·¥´É´ÒÌ ¸μ¡ÒÉ¨° ¸ μ¶·¥¤¥²¥´¨¥³ Î¨¸²  ±Ê²μ´μ¢-
¸±¨Ì ¨ ¸¨²Ó´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨° ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¨³ ¸¥Î¥´¨°. �μ²ÊÎ¥´  · §´μ¸ÉÓ
Ë § ³¥¦¤Ê ±Ê²μ´μ¢¸±μ° ¨ ¸¨²Ó´μ°  ³¶²¨ÉÊ¤ ³¨.

The detection of coherent (K+π0)-pairs was made in collisions of ∼ 5 · 109 K+ me-
sons with copper nuclei in the OKA detector. The number of electromagnetic and strong
coherent events, as well as cross sections, was counted here. The difference between
electromagnetic and strong phases was also measured.

PACS: 13.75.Jz; 29.40.Mc
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„²Ö ±μ£¥·¥´É´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨° § ·Ö¦¥´´ÒÌ ± μ´μ¢ ¸ Ö¤·μ³, ¶·μ¨¸Ìμ-
¤ÖÐ¨Ì ¡¥§ ¨§³¥´¥´¨Ö ¢´ÊÉ·¥´´¥£μ ¸μ¸ÉμÖ´¨Ö ¶μ¸²¥¤´¥£μ, Ì · ±É¥·´Ò ³ ²Ò¥
§´ Î¥´¨Ö ±¢ ¤· É  ¶¥·¥¤ ´´μ£μ Ö¤·Ê 4-¨³¶Ê²Ó¸  t. �·¨ ÔËË¥±É¨¢´ÒÌ ³ ¸-
¸ Ì μ¡· §μ¢ ¢Ï¨Ì¸Ö (K+π0)-¶ ·, ¡²¨§±¨Ì ± 0,9 ƒÔ‚/c2, μ¸´μ¢´μ° ¢±² ¤ ¢
 ³¶²¨ÉÊ¤Ê ±μ£¥·¥´É´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö ¤ ÕÉ ¤¨ £· ³³Ò ¸ ¶·μ³¥¦ÊÉμÎ´Ò³
K∗(892)-³¥§μ´μ³ ¢ s-± ´ ²¥ [1, 2]. ’ ±μ¥ μ¡· §μ¢ ´¨¥ K∗(892)-³¥§μ´  ³μ-
¦¥É ¶·μÌμ¤¨ÉÓ ± ± ¢ Ô²¥±É·μ³ £´¨É´μ³, É ± ¨ ¢ ¸¨²Ó´μ³ ¶μ²¥ Ö¤· . �³¶²¨-
ÉÊ¤  ±Ê²μ´μ¢¸±μ£μ ±μ£¥·¥´É´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μ¶μ·Í¨μ´ ²Ó´  ¢¥²¨Î¨´¥
§ ·Ö¤  Ö¤·  Ze ¨ μ¡· É´μ ¶·μ¶μ·Í¨μ´ ²Ó´  t. �μ³¨³μ ¢±² ¤μ¢ ¢  ³¶²¨-
ÉÊ¤Ê ¢§ ¨³μ¤¥°¸É¢¨Ö μÉ ¶·μ³¥¦ÊÉμÎ´ÒÌ ³¥§μ´μ¢ ¶·¥¤¸± §Ò¢ ¥É¸Ö  ´μ³ ²¨Ö
‚¥¸¸ Ä‡Ê³¨´μÄ‚¨ÉÉ¥´  [3,4] ¶μ μ¡· §μ¢ ´¨Õ (K+π0)-¶ ·Ò ¢ Ô²¥±É·μ³ £´¨É-
´μ³ ¶μ²¥ Ö¤· .

∗E-mail: Vladimir.Burtovoy@ihep.ru



Š�ƒ…�…�’��… �	��‡�‚��ˆ… (K+π0)-‘ˆ‘’…Œ› �� Ÿ„��• Œ…„ˆ 891

‚›„…‹…�ˆ… Š�ƒ…�…�’�›• ‘��›’ˆ‰

‚ Ê¸É ´μ¢±¥ �Š� ¶ÊÎμ± ¶μ²μ¦¨É¥²Ó´μ § ·Ö¦¥´´ÒÌ ± μ´μ¢ ¸ ¨³¶Ê²Ó¸μ³
17,7 ƒÔ‚/c ¢§ ¨³μ¤¥°¸É¢μ¢ ² ¸ ³¥¤´μ° ³¨Ï¥´ÓÕ Éμ²Ð¨´μ° 2 ³³ ¨ ¤¨ ³¥É-
·μ³ 10 c³. Œ¨Ï¥´Ó · ¸¶μ² £ ² ¸Ó ¢´ÊÉ·¨ · ¸¶ ¤´μ£μ μ¡Ñ¥³ , μ¸´ Ð¥´´μ£μ
μÌ· ´´μ° ¸¨¸É¥³μ°. ˆ§ÊÎ ²¨¸Ó ¢§ ¨³μ¤¥°¸É¢¨Ö ¸ μ¤´¨³ § ·Ö¦¥´´Ò³ É·¥±μ³
¢ ±μ´¥Î´μ³ ¸μ¸ÉμÖ´¨¨ ¨ ¤¢Ê³Ö γ-±¢ ´É ³¨, § ·¥£¨¸É·¨·μ¢ ´´Ò³¨ ¤¥É¥±Éμ·μ³
GAMS2000. „²Ö ÔËË¥±É¨¢´μ£μ ¢Ò¤¥²¥´¨Ö ¢Éμ·¨Î´μ£μ ± μ´  ¢ Î¥·¥´±μ¢¸±μ³
¸Î¥ÉÎ¨±¥, ´ ¶μ²´¥´´μ³ ¢μ§¤ÊÌμ³ ¶·¨  É³μ¸Ë¥·´μ³ ¤ ¢²¥´¨¨, ´ ±² ¤Ò¢ ²μ¸Ó
Ê¸²μ¢¨¥ ´  ¥£μ ¨³¶Ê²Ó¸ PsK > 7 ƒÔ‚/c. �μ ¤ ´´Ò³ ¨§³¥·¥´¨° ¢¥±Éμ·μ¢ ¨³-
¶Ê²Ó¸μ¢ ¶ÊÎ±μ¢μ£μ ¨ ¢Éμ·¨Î´μ£μ ± μ´μ¢ ¢ÒÎ¨¸²Ö²¨¸Ó ±μμ·¤¨´ ÉÒ ¢¥·Ï¨´Ò
¢§ ¨³μ¤¥°¸É¢¨Ö. �·¥¤¶μ² £ ²μ¸Ó, ÎÉμ § ·¥£¨¸É·¨·μ¢ ´´Ò¥ ¤¢  γ-±¢ ´É  μ¡· -
§μ¢ ²¨¸Ó ¢ ÔÉμ° ¢¥·Ï¨´¥. „²Ö ¢Ò¤¥²¥´¨Ö ±μ£¥·¥´É´ÒÌ ± μ´-Ö¤¥·´ÒÌ ¢§ ¨-
³μ¤¥°¸É¢¨° ¸ μ¡· §μ¢ ´¨¥³ K∗(892)-³¥§μ´  ¡¥§ · §·ÊÏ¥´¨Ö Ö¤·  ¨§ÊÎ ²¨¸Ó
¸μ¡ÒÉ¨Ö, Ê¤μ¢²¥É¢μ·ÖÕÐ¨¥ ¸²¥¤ÊÕÐ¨³ Ê¸²μ¢¨Ö³:

110 < M(γγ) < 160 ŒÔ‚/c2, 832 < M(K+π0) < 952 ŒÔ‚/c2,

|dE| < 1 ƒÔ‚, −1090 < Zvtx < −1030 ¸³, P 2
t < 0,025 ƒÔ‚2/c2,

cos θGJ > −0,7, Pcm < 160 ¨²¨ Pcm > 240 ŒÔ‚/c,

0,4 < |ΦTY| < 2,5, Egs < 40 ŒÔ‚, Ebgd < 100 ŒÔ‚,

£¤¥ M(γγ) Å ÔËË¥±É¨¢´ Ö ³ ¸¸  ¤¢ÊÌ γ-±¢ ´Éμ¢; M(K+π0) Å ÔËË¥±É¨¢-
´ Ö ³ ¸¸  (K+π0)-¶ ·Ò; ´¥Ê¶·Ê£μ¸ÉÓ dE = EK+ + Eπ0 − Eb, £¤¥ EK+ Å
Ô´¥·£¨Ö ¢Éμ·¨Î´μ£μ ± μ´ ; Eb, Eπ0 Å Ô´¥·£¨¨ ¶ÊÎ±μ¢μ£μ ± μ´  ¨ ¢Éμ·¨Î´μ£μ
¶¨μ´ ; Zvtx Å z-±μμ·¤¨´ É  ¢¥·Ï¨´Ò · ¸¶ ¤ ; Pt Å ¶·μ¥±Í¨Ö ¨³¶Ê²Ó¸ 
(K+π0)-¶ ·Ò ´  ¶²μ¸±μ¸ÉÓ, ¶¥·¶¥´¤¨±Ê²Ö·´ÊÕ ¨³¶Ê²Ó¸Ê ¶ÊÎ±μ¢μ£μ ± μ´ ;
θGJ Å Ê£μ² ƒμÉË·¨¤ Ä„¦¥±¸μ´ ; ΦTY Å Ê£μ² ’·¥°³ ´ ÄŸ´£ ; Pcm Å ¨³-
¶Ê²Ó¸ § ·Ö¦¥´´μ£μ ¶¨μ´  ¢ ¸¨¸É¥³¥ ¶μ±μÖ ¶ÊÎ±μ¢μ£μ ± μ´ . �É¡μ· ¶μ Pcm

¶·¨³¥´Ö²¸Ö ¤²Ö ¶μ¤ ¢²¥´¨Ö Ëμ´  μÉ · ¸¶ ¤  K+ → π+π0, ¨ ¶·¨ ¥£μ ¢Ò-
Î¨¸²¥´¨¨ ¢Éμ·¨Î´μ³Ê É·¥±Ê ¶·¨¶¨¸Ò¢ ² ¸Ó ³ ¸¸  § ·Ö¦¥´´μ£μ ¶¨μ´ . Egs ¨
Ebgd Å ¸Ê³³ ·´μ¥ Ô´¥·£μ¢Ò¤¥²¥´¨¥ ¢ μÌ· ´´μ° ¸¨¸É¥³¥ · ¸¶ ¤´μ£μ μ¡Ñ¥³ 
¨ ¢ ¡μ±μ¢μ³ γ-¤¥É¥±Éμ·¥ ¸μμÉ¢¥É¸É¢¥´´μ.

�μ¸²¥ ¶·¨³¥´¥´¨Ö ÔÉ¨Ì μÉ¡μ·μ¢ ¡Ò²μ ¶μ²ÊÎ¥´μ · ¸¶·¥¤¥²¥´¨¥ ¶μ ÔË-
Ë¥±É¨¢´μ° ³ ¸¸¥ (K+π0)-¶ ·Ò (·¨¸.  ), £¤¥ Ìμ·μÏμ ¢¨¤¥´ ¶¨± μÉ K∗(892)-
³¥§μ´ . „²Ö ¸· ¢´¥´¨Ö ¶μ± § ´μ · ¸¶·¥¤¥²¥´¨¥ ¸³μ¤¥²¨·μ¢ ´´ÒÌ ±μ£¥·¥´É-
´ÒÌ ¸μ¡ÒÉ¨° ¶·¨ É¥Ì ¦¥ μÉ¡μ· Ì. �´ ²μ£¨Î´μ ¶μ²ÊÎ¥´μ · ¸¶·¥¤¥²¥´¨¥ ¶μ
P 2

t Ô±¸¶¥·¨³¥´É ²Ó´Ò³ ¶ÊÉ¥³ (·¨¸. ¡). �´μ Ë¨É¨·μ¢ ²μ¸Ó ËÊ´±Í¨¥° ¢¨¤ 
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 ) � ¸¶·¥¤¥²¥´¨¥ ¶μ ÔËË¥±É¨¢´μ° ³ ¸¸¥ (K+π0)-¶ ·Ò ¤²Ö ¸³μ¤¥²¨·μ¢ ´´ÒÌ ¸μ¡ÒÉ¨°
(¸¶²μÏ´ Ö £¨¸Éμ£· ³³ ) ¨ ¤²Ö ¸μ¡ÒÉ¨° ¤¥É¥±Éμ·  (ÉμÎ±¨ ¸ μÏ¨¡± ³¨). ¡) � ¸¶·¥¤¥²¥-

´¨¥ ¶μ P 2
t ¨ ·¥§Ê²ÓÉ ÉÒ Ë¨É  ËÊ´±Í¨¥° (1): 1 Å ¢±² ¤ μÉ ±Ê²μ´μ¢¸±¨Ì ±μ£¥·¥´É´ÒÌ

¸μ¡ÒÉ¨°; 2 Å ¢±² ¤ μÉ ±μ£¥·¥´É´ÒÌ ¸μ¡ÒÉ¨° ¸¨²Ó´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö; 3 Å ¢±² ¤
μÉ ¨Ì ¨´É¥·Ë¥·¥´Í¨¨; 4 Å Ëμ´ μÉ ± μ´´ÒÌ · ¸¶ ¤μ¢ ¨ μÉ ´¥±μ£¥·¥´É´ÒÌ ¢§ ¨³μ¤¥°-

¸É¢¨°; 5 Å ¸Ê³³  ¢¸¥Ì Î¥ÉÒ·¥Ì ¢±² ¤μ¢

£¤¥ p1, p2, p3, p4, p5 Å ¶ · ³¥É·Ò Ë¨É ; YC(P 2
t ) ¨ YS(P 2

t ) Å μÉ´μ·³¨·μ¢ ´-
´Ò¥ ´  ¥¤¨´¨ÍÊ ¸³μ¤¥²¨·μ¢ ´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¤²Ö ±μ£¥·¥´É´ÒÌ ±Ê²μ´μ¢-
¸±¨Ì ¨ ¸¨²Ó´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨° ¸μμÉ¢¥É¸É¢¥´´μ. �·¨ ³μ¤¥²¨·μ¢ ´¨¨ É ±¨Ì
¸μ¡ÒÉ¨° ¶μ² £ ² ¸Ó § ¢¨¸¨³μ¸ÉÓ μÉ P 2

t ¤²Ö ±μ£¥·¥´É´μ£μ ±Ê²μ´μ¢¸±μ£μ ¸¥-

Î¥´¨Ö dσC/dP 2
t ∼ P 2

t |FC |2/(P 2
t + P 2

L)2 ¨ ¤²Ö ±μ£¥·¥´É´μ£μ ¸¥Î¥´¨Ö ¸¨²Ó-

´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö dσS/dP 2
t ∼ P 2

t |FS |2, £¤¥ PL Å ¶·μ¥±Í¨Ö ¨³¶Ê²Ó¸ 
(K+π0)-¶ ·Ò ´  ´ ¶· ¢²¥´¨¥ ¨³¶Ê²Ó¸  ¶ÊÎ±μ¢μ£μ ± μ´ , ψ(P 2

t ) Å · §´μ¸ÉÓ
Ë § ³¥¦¤Ê ±μ³¶²¥±¸´Ò³¨ ËÊ´±Í¨Ö³¨ Ëμ·³Ë ±Éμ·μ¢ Ö¤·  FC(P 2

t )
¨ FS(P 2

t ) ¤²Ö ±Ê²μ´μ¢¸±μ£μ ¨ ¸¨²Ó´μ£μ ¢§ ¨³μ¤¥°¸É¢¨° [5Ä7]. ”Ê´±Í¨Ö

U(P 2
t ) ¢Ìμ¤¨É ¢ ¢Ò· ¦¥´¨¥ ¤²Ö ´¥±μ£¥·¥´É´μ£μ Ëμ´  [8] ¨ ÊÎ¨ÉÒ¢ ¥É ¢§ ¨³μ-

¤¥°¸É¢¨Ö ¶ÊÎ±μ¢ÒÌ ± μ´μ¢ ¨ μ¡· §μ¢ ¢Ï¨Ì¸Ö K∗(892)-³¥§μ´μ¢ ¸ ´Ê±²μ´ ³¨
Ö¤·  [9]. ‚±² ¤ ¢ Ëμ´ μÉ · ¸¶ ¤μ¢ ¶ÊÎ±μ¢ÒÌ ± μ´μ¢ dNd/dP 2

t μ¶·¥¤¥²Ö²¸Ö
´  ¸É É¨¸É¨±¥ ¡¥§ ³¨Ï¥´¨.

�·¨ É ±μ³ ¢Ò· ¦¥´¨¨ ¤²Ö Ë¨É¨·Ê¥³μ° ËÊ´±Í¨¨ (1) ¶ · ³¥É·Ò p1 ¨ p2

· ¢´Ò Î¨¸²Ê ±μ£¥·¥´É´ÒÌ ±Ê²μ´μ¢¸±¨Ì ¸μ¡ÒÉ¨° (p1 = NC = 168,2+43,5
−44,2) ¨

Î¨¸²Ê ±μ£¥·¥´É´ÒÌ ¸μ¡ÒÉ¨° ¸¨²Ó´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö (p2 = NS = 414,4+32,1
−31,2).

� §´μ¸ÉÓ Ë § ³¥¦¤Ê ±Ê²μ´μ¢¸±μ° ¨ ¸¨²Ó´μ°  ³¶²¨ÉÊ¤μ° ¸μ¸É ¢²Ö¥É p3 =
Δφ = 36,3+16,9

−29,8(
◦), ÎÉμ ¸μ£² ¸Ê¥É¸Ö ¸ ¶·¥¤¸± § ´¨¥³ É¥μ·¨¨ �¥¤¦¥ [10]

ΔφR = 50,4◦.
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‘¥Î¥´¨Ö ±μ£¥·¥´É´μ£μ ±Ê²μ´μ¢¸±μ£μ ¨ ¸¨²Ó´μ£μ ¢§ ¨³μ¤¥°¸É¢¨° ± μ´μ¢ ¸
Ö¤· ³¨ ³¥¤¨ ¢ÒÎ¨¸²Ö²¨¸Ó ¶μ Ëμ·³Ê²¥

σcoh =
mCuNcoh 106

ρ d εcoh ε NK+
[³±¡], (2)

£¤¥ mCu Å ³ ¸¸  Ö¤·  ³¥¤¨; Ncoh Å ±μ²¨Î¥¸É¢μ § ·¥£¨¸É·¨·μ¢ ´´ÒÌ ±μ£¥-
·¥´É´ÒÌ K∗(892)-³¥§μ´μ¢; ρ Å ¶²μÉ´μ¸ÉÓ ³¥¤¨; d Å Éμ²Ð¨´  ³¥¤´μ° ³¨-
Ï¥´¨; εcoh Å ÔËË¥±É¨¢´μ¸É¨ ·¥£¨¸É· Í¨¨ ±μ£¥·¥´É´ÒÌ K∗(892)-³¥§μ´μ¢,
±μÉμ·Ò¥ μ¶·¥¤¥²Ö²¨¸Ó ¨§ ¸³μ¤¥²¨·μ¢ ´´ÒÌ · ¸¶·¥¤¥²¥´¨° ¤²Ö YC(P 2

t ) ¨
YS(P 2

t ). ˆ μ´¨ ¸μ¸É ¢²ÖÕÉ εC = (6,217 ± 0,008)% ¨ εS = (6,287 ± 0,008)%;
ε = 0,936 Å ÔËË¥±É¨¢´μ¸ÉÓ μÉ¡μ·μ¢ Egs < 40 ŒÔ‚ ¨ Ebgd < 100 ŒÔ‚;
NK+ Å ±μ²¨Î¥¸É¢μ ¶μ¶ ¢Ï¨Ì ´  ³¨Ï¥´Ó ¶ÊÎ±μ¢ÒÌ ± μ´μ¢. �´μ μ¶·¥¤¥-
²Ö²μ¸Ó ¸ ¶μ³μÐÓÕ ¸· ¢´¥´¨Ö · ¸¶·¥¤¥²¥´¨° ¤²Ö ¸³μ¤¥²¨·μ¢ ´´ÒÌ ¨ § ·¥-
£¨¸É·¨·μ¢ ´´ÒÌ · ¸¶ ¤μ¢ K+ → π+π0 ¢ ¤¨ ¶ §μ´¥ z-±μμ·¤¨´ ÉÒ ¢¥·Ï¨´Ò
· ¸¶ ¤  −1900 < Zvtx < −1500 ¸³:

NK+ = Nt Ro (Rnd + Rrd)
Rtg

Br
, (3)

£¤¥ Nt = 4,6 · 106 Å ¶μ²´μ¥ ±μ²¨Î¥¸É¢μ ¸³μ¤¥²¨·μ¢ ´´ÒÌ · ¸¶ ¤μ¢; Ro =
Nex/Nmc = 0,21 Å μÉ´μÏ¥´¨¥ ±μ²¨Î¥¸É¢  · ¸¶ ¤μ¢ ¢ Ô±¸¶¥·¨³¥´É ²Ó´μ ¶μ-
²ÊÎ¥´´μ³ · ¸¶·¥¤¥²¥´¨¨ ± ±μ²¨Î¥¸É¢Ê · ¸¶ ¤μ¢ ¢ ¸³μ¤¥²¨·μ¢ ´´μ³ · ¸¶·¥¤¥-
²¥´¨¨; Rnd = 0,64 Å ¤μ²Ö ´¥· ¸¶ ¢Ï¨Ì¸Ö ± μ´μ¢; Rrd = 0,21 Å ¤μ²Ö ± μ´μ¢,
· ¸¶ ¢Ï¨Ì¸Ö ¶μ¸²¥ ¶·μÌμ¦¤¥´¨Ö ³¨Ï¥´¨; Rtg = 0,99 Å ¤μ²Ö · ¸¶ ¤μ¢ ¸ x-
¨ y-±μμ·¤¨´ É ³¨ ¢¥·Ï¨´Ò, ²¥¦ Ð¨³¨ ´  ¤¨¸±¥ ³¨Ï¥´¨; Br = 0,2066 Å
¢¥·μÖÉ´μ¸ÉÓ · ¸¶ ¤  K+ → π+π0. ’μ£¤  ¶μ²ÊÎ ¥³ NK+ � 4,9 · 109.

ˆ³¥Ö ±μ²¨Î¥¸É¢μ § ·¥£¨¸É·¨·μ¢ ´´ÒÌ K∗(892)-³¥§μ´μ¢ ¢ ±μ£¥·¥´É´ÒÌ
¸μ¡ÒÉ¨ÖÌ Ô²¥±É·μ³ £´¨É´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö NC , ¶μ Ëμ·³Ê²¥ (2) ¶μ²ÊÎ ¥³
¸¥Î¥´¨¥ σC = 34,9+9,0

−9,2 ³±¡, ¤²Ö ±μ£¥·¥´É´ÒÌ ¸μ¡ÒÉ¨° ¸¨²Ó´μ£μ ¢§ ¨³μ¤¥°-

¸É¢¨Ö NS ¸¥Î¥´¨¥ ¸μ¸É ¢²Ö¥É σS = 84,9+6,6
−6,4 ³±¡.
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