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� ¸¸³μÉ·¥´ ·¥¤±¨°  ´´¨£¨²ÖÍ¨μ´´Ò° · ¸¶ ¤ B-³¥§μ´  B → φ�+�−. ‚ÒÎ¨¸²¥´ 
¢¥·μÖÉ´μ¸ÉÓ, ¶·μ¨´É¥£·¨·μ¢ ´´ Ö ¶μ ±¢ ¤· ÉÊ ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ²¥¶Éμ´´μ° ¶ ·Ò
´  μÉ·¥§±¥ [1 ƒÔ‚2, 8 ƒÔ‚2], ¨ ¶μ± § ´μ, ÎÉμ ¢Ò¡μ· ³μ¤¥²¨  ³¶²¨ÉÊ¤ · ¸¶·¥¤¥²¥´¨Ö
B-³¥§μ´  ¶·¨¢μ¤¨É ± 10%-° ´¥μ¶·¥¤¥²¥´´μ¸É¨. —¨¸Éμ ¶¥·ÉÊ·¡ É¨¢´Ò° ¢±² ¤ ¢ ¢¥-
·μÖÉ´μ¸ÉÓ · ¸¶ ¤  ¸μ¸É ¢²Ö¥É B ∼ 10−12, ÎÉμ, ¢ ¶·¨´Í¨¶¥, ¤μ¸É¨¦¨³μ ¶μ ¨¸É¥Î¥´¨¨
´¥¸±μ²Ó±¨Ì ²¥É · ¡μÉÒ LHC.

The rare semileptonic B-meson decay B → φ�+�− is considered. Its partial decay
rate is calculated at the interval [1 GeV2, 8 GeV2] of the squared lepton-pair invariant
mass, and the 10% uncertainty connected with the choice of the distribition amplitudes
model is explicitly demonstrated. The perturbative contribution to the total decay width
only is B ∼ 10−12, so this decay can be, in principle, observed after several years of the
LHC run.

PACS: 14.40.Nd; 13.20.He

B-³¥§μ´Ò ¸μ¸ÉμÖÉ ¨§ ²¥£±μ£μ u- ¨²¨ d-±¢ ·±  ¨ ÉÖ¦¥²μ£μ b- ´É¨±¢ ·± .
˜¨·μ±μ ¨¸¶μ²Ó§Ê¥³Ò³ ¶μ¤Ìμ¤μ³ ± μ¶¨¸ ´¨Õ É ±¨Ì Î ¸É¨Í Ö¢²Ö¥É¸Ö ÔËË¥±-
É¨¢´ Ö É¥μ·¨Ö ÉÖ¦¥²μ£μ ±¢ ·±  (the Heavy Quark Effective Theory (HQET))
[1,2], ¢ ±μÉμ·μ° ÉÖ¦¥²Ò°  ´É¨±¢ ·± · ¸¸³ É·¨¢ ¥É¸Ö ± ± ¸É É¨Î¥¸±¨° ¨¸ÉμÎ-
´¨± ¨ ¤¨´ ³¨±  ³¥§μ´  ¶μ²´μ¸ÉÓÕ μ¶·¥¤¥²Ö¥É¸Ö ¤¢¨¦¥´¨¥³ ²¥£±μ£μ ±¢ ·± .
�É³¥É¨³, ÎÉμ É ±μ° ¶μ¤Ìμ¤ ± μ¶¨¸ ´¨Õ ÉÖ¦¥²μ£μ ³¥§μ´   ´ ²μ£¨Î¥´ ¢μ¤μ·μ-
¤μ¶μ¤μ¡´μ³Ê  Éμ³Ê, · ¸¸³ É·¨¢ ¥³μ³Ê ¢ ±¢ ´Éμ¢μ° ³¥Ì ´¨±¥, μ¤´ ±μ ¢§ ¨³μ-
¤¥°¸É¢¨¥ Ê¦¥ ¨³¥¥É ´¥ Ô²¥±É·μ³ £´¨É´Ò°,   ¸¨²Ó´Ò° Ì · ±É¥·. 	μ²¥¥ Éμ£μ,
± ± ¨ ¢ ¸²ÊÎ ¥  Éμ³  ¢μ¤μ·μ¤  ¢ ´¥·¥²ÖÉ¨¢¨¸É¸±μ³ ¶·¥¤¥²¥, ¸¶¨´ ÉÖ¦¥²μ£μ
±¢ ·±  ³μ¦´μ ´¥ ÊÎ¨ÉÒ¢ ÉÓ ¶·¨ μ¶·¥¤¥²¥´¨¨ ¢´ÊÉ·¥´´¥° ¤¨´ ³¨±¨, ¨ ¸¶¨-
´μ¢ Ö ¸É·Ê±ÉÊ·  ³¥§μ´  ³μ¦¥É ¡ÒÉÓ ²¥£±μ ¢μ¸¸É ´μ¢²¥´  ¶μ¸²¥ ¤μ¡ ¢²¥´¨Ö
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¸¶¨´  ÉÖ¦¥²μ£μ ±¢ ·±  ¨ ¶·μ¥Í¨·μ¢ ´¨Ö ´  É·¥¡Ê¥³μ¥ ¸¶¨´μ¢μ¥ ¸μ¸ÉμÖ´¨¥
³¥§μ´ . ‚ ÔÉμ³ ¶·¨¡²¨¦¥´¨¨ ¶¸¥¢¤μ¸± ²Ö·´Ò° B- ¨ ¢¥±Éμ·´Ò° B∗-³¥§μ´Ò
¤¨´ ³¨Î¥¸±¨ Ô±¢¨¢ ²¥´É´Ò ¸ ÉμÎ´μ¸ÉÓÕ ¤μ 1/mb ¶μ¶· ¢μ±, £¤¥ mb Å ³ ¸¸ 
b-±¢ ·± .

‚ ±¢ ´Éμ¢μ° É¥μ·¨¨ ¶μ²Ö ¢μ²´μ¢ Ö ËÊ´±Í¨Ö B-³¥§μ´  μ¶·¥¤¥²Ö¥É¸Ö ³ -
É·¨Î´Ò³ Ô²¥³¥´Éμ³ ¶¥·¥Ìμ¤  ¨§ ³¥§μ´´μ£μ ¸μ¸ÉμÖ´¨Ö ¢ ¢ ±ÊÊ³´μ¥ μÉ ´¥±μ-
Éμ·μ£μ μ¶¥· Éμ·  ¸ ±¢ ´Éμ¢Ò³¨ Î¨¸² ³¨ · ¸¸³ É·¨¢ ¥³μ° Î ¸É¨ÍÒ, ´ §Ò¢ -
¥³μ£μ ¨´É¥·¶μ²ÖÍ¨μ´´Ò³ Éμ±μ³. ‚ ¸²ÊÎ ¥ B-³¥§μ´ , μ¶·¥¤¥²Ö¥³μ£μ Éμ²Ó±μ
±¢ ·±- ´É¨±¢ ·±μ¢Ò³¨ ¨´É¥·¶μ²ÖÍ¨μ´´Ò³¨ Éμ± ³¨ (´ ¨´¨§Ï¥¥ Ëμ±μ¢¸±μ¥
¸μ¸ÉμÖ´¨¥), ¢μ²´μ¢ Ö ËÊ´±Í¨Ö ¶μ²´μ¸ÉÓÕ μ¶·¥¤¥²Ö¥É¸Ö ¤¢Ê³Ö ËÊ´±Í¨Ö³¨,
´ §Ò¢ ¥³Ò³¨ ²¨¤¨·ÊÕÐ¥° ¨ ´¥²¨¤¨·ÊÕÐ¥°  ³¶²¨ÉÊ¤ ³¨ · ¸¶·¥¤¥²¥´¨Ö [3].
‚ ¢ÒÎ¨¸²¥´¨ÖÌ Ê¤μ¡´μ § ³¥´¨ÉÓ ³ É·¨Î´Ò° Ô²¥³¥´É ¶¥·¥Ìμ¤  ¶·μ¥±Í¨μ´-
´Ò³ ¤¨· ±μ¢¸±¨³ μ¶¥· Éμ·μ³ ¤¢ÊÌ±¢ ·±μ¢μ£μ ¸μ¸ÉμÖ´¨Ö ´  ¸μ¸ÉμÖ´¨¥ B-³¥-
§μ´  [4]:

〈0|q̄α(z)E(z, 0)hv,β(0)|B̄(v)〉 = − ifBmB

4
×

×
[
(1 + v̂)

{
ϕ̃B

+(t) −
[
ϕ̃B

+(t) − ϕ̃B
−(t)

] ẑ

2t

}
γ5

]
βα

, (1)

£¤¥ hv(0) Å ±¢ ´Éμ¢μ¥ ¶μ²¥ b-±¢ ·±  ¢ ´¥·¥²ÖÉ¨¢¨¸É¸±μ³ ¶·¥¤¥²¥, ¸Î¨É ÕÐ¥-
¥¸Ö ¸É Í¨μ´ ·´Ò³, ¶·¨Î¥³ ´ Î ²μ ¸¨¸É¥³Ò μÉ¸Î¥É  ¢Ò¡· ´μ ¢ ÉμÎ±¥, £¤¥ ´ -
Ìμ¤¨É¸Ö ÉÖ¦¥²Ò° ±¢ ·±; q(z) Å ¶μ²¥, μ¶¨¸Ò¢ ÕÐ¥¥ ²¥£±¨° ±¢ ·±, ³ ¸¸μ° ±μ-
Éμ·μ£μ ¶·¥´¥¡·¥£ ¥É¸Ö; μÉ·¥§μ± zμ, · §¤¥²ÖÕÐ¨° ±¢ ·±¨, ²¥¦¨É ´  ¸¢¥Éμ¢μ³
±μ´Ê¸¥ (z2 = 0); mB ¨ fB Å ³ ¸¸  ¨ ²¥¶Éμ´´ Ö ±μ´¸É ´É  · ¸¶ ¤  B-³¥§μ´ ;
vμ Å Î¥ÉÒ·¥Ì³¥·´ Ö ¸±μ·μ¸ÉÓ B-³¥§μ´ ; t = (vz) Å ¢·¥³Ö ¢ ¸¨¸É¥³¥ ¶μ±μÖ
B-³¥§μ´ ; E(z, 0) Å ¢¨²Ó¸μ´μ¢¸± Ö ²¨´¨Ö, μ¡¥¸¶¥Î¨¢ ÕÐ Ö ± ²¨¡·μ¢μÎ´ÊÕ
¨´¢ ·¨ ´É´μ¸ÉÓ ³ É·¨Î´μ£μ Ô²¥³¥´É , ¨ ϕ̃B

+(t) ¨ ϕ̃B
−(t) Å ²¨¤¨·ÊÕÐ Ö ¨ ´¥-

²¨¤¨·ÊÕÐ Ö  ³¶²¨ÉÊ¤Ò · ¸¶·¥¤¥²¥´¨Ö ¸μμÉ¢¥É¸É¢¥´´μ. �³¶²¨ÉÊ¤Ò ·¥ ²Ó´ÒÌ
¶·μÍ¥¸¸μ¢ ¢±²ÕÎ ÕÉ ´¥ ¸ ³¨ ËÊ´±Í¨¨ ϕ̃B

±(t),   ¨Ì ËÊ·Ó¥-μ¡· §Ò φB
±(ω) [3].

�·¨ ¶·μ¢¥¤¥´¨¨ ¢ÒÎ¨¸²¥´¨° · ¸¶ ¤μ¢ B-³¥§μ´μ¢ ÉμÎ´ Ö § ¢¨¸¨³μ¸ÉÓ  ³¶²¨-
ÉÊ¤ · ¸¶·¥¤¥²¥´¨Ö φB

±(ω) μÉ  ·£Ê³¥´É  ´¥ É·¥¡Ê¥É¸Ö ¨ ³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ
³μ¤¥²Ó´ÊÕ ËÊ´±Í¨Õ, ¸¢μ¡μ¤´Ò¥ ¶ · ³¥É·Ò ±μÉμ·μ° Ë¨±¸¨·ÊÕÉ¸Ö ³¥Éμ¤μ³
¶μ¤£μ´±¨ ¶μ¤ ´ ¡μ· §´ Î¥´¨°, ¶μ²ÊÎ ¥³ÒÌ μ¡ÒÎ´μ ´¥¶¥·ÉÊ·¡ É¨¢´Ò³¨ ³¥-
Éμ¤ ³¨, ´ ¶·¨³¥· ³¥Éμ¤μ³ ¶· ¢¨² ¸Ê³³ Š•„ [3, 5]. �  ¸¥£μ¤´ÖÏ´¨° ¤¥´Ó
¨§¢¥¸É´μ ´¥¸±μ²Ó±μ ¶μ¤μ¡´ÒÌ ³μ¤¥²¥° ¤²Ö ²¨¤¨·ÊÕÐ¥°  ³¶²¨ÉÊ¤Ò · ¸¶·¥¤¥-
²¥´¨Ö, ¸·¥¤¨ ±μÉμ·ÒÌ É·¨ (Ô±¸¶μ´¥´Í¨ ²Ó´ Ö ³μ¤¥²Ó [3], ²¨´¥°´ Ö ³μ¤¥²Ó [6],
μ¡Ê¸²μ¢²¥´´ Ö ¶μ¢¥¤¥´¨¥³  ´ ²μ£¨Î´ÒÌ  ³¶²¨ÉÊ¤ · ¸¶·¥¤¥²¥´¨Ö ²¥£±¨Ì ³¥-
§μ´μ¢ [7Ä9], ¨ ¤¢ÊÌ¶ · ³¥É·¨Î¥¸± Ö ³μ¤¥²Ó [5]) Ê¤μ¢²¥É¢μ·ÖÕÉ ´ ¨¡μ²¥¥ μ¡-
Ð¨³ É·¥¡μ¢ ´¨Ö³ ±  ³¶²¨ÉÊ¤¥ ¨ ¨³¥ÕÉ Î¨¸Éμ ´¥¶¥·ÉÊ·¡ É¨¢´ÊÕ ¶·¨·μ¤Ê, ¢ Éμ
¢·¥³Ö ± ± ¢ ³μ¤¨Ë¨Í¨·μ¢ ´´μ° Ô±¸¶μ´¥´Í¨ ²Ó´μ° ³μ¤¥²¨ [10] ÊÎ¨ÉÒ¢ ¥É¸Ö
 ¸¨³¶ÉμÉ¨Î¥¸±μ¥ ¶μ¢¥¤¥´¨¥ ¢ · ³± Ì Š•„ ¶·¨ μÉ´μ¸¨É¥²Ó´μ ¡μ²ÓÏ¨Ì §´ Î¥-
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´¨ÖÌ Ô´¥·£¨¨ ²¥£±μ£μ ±¢ ·± . �¥²¨¤¨·ÊÕÐ Ö  ³¶²¨ÉÊ¤  · ¸¶·¥¤¥²¥´¨Ö ³μ¦¥É
¡ÒÉÓ ¶μ²ÊÎ¥´  ¨§ ²¨¤¨·ÊÕÐ¥° ¶μ¸²¥ ¨´É¥£·¨·μ¢ ´¨Ö ¸μμÉ´μÏ¥´¨Ö ‚ ´¤§Ê·ÒÄ
‚¨²ÓÎ¥±  ¤²Ö B-³¥§μ´  [3], ±μÉμ·μ¥ ¸¶· ¢¥¤²¨¢μ ¢ ¶·¥´¥¡·¥¦¥´¨¨ ¢Ò¸Ï¨³¨
Ëμ±μ¢¸±¨³¨ ¸μ¸ÉμÖ´¨Ö³¨ ³¥§μ´ . „²Ö ¶·μ¸É¥°Ï¨Ì Ô±¸¶μ´¥´Í¨ ²Ó´μ° [3] ¨
²¨´¥°´μ° [6] ³μ¤¥²¥° μ¡¥  ³¶²¨ÉÊ¤Ò · ¸¶·¥¤¥²¥´¨Ö ¡Ò²¨ ¢ÒÎ¨¸²¥´Ò, μ¤´ ±μ
¤¢ÊÌ¶ · ³¥É·¨Î¥¸± Ö [5] ¨ ³μ¤¨Ë¨Í¨·μ¢ ´´ Ö Ô±¸¶μ´¥´Í¨ ²Ó´ Ö [10] ³μ¤¥²¨
¶·¥¤¸É ¢²¥´Ò ¢ ²¨É¥· ÉÊ·¥ Éμ²Ó±μ ²¨¤¨·ÊÕÐ¨³¨  ³¶²¨ÉÊ¤ ³¨ · ¸¶·¥¤¥²¥´¨Ö.
� ³¨ ¡Ò²¨ ¢ÒÎ¨¸²¥´Ò ´¥¤μ¸É ÕÐ¨¥  ³¶²¨ÉÊ¤Ò, μ¤´ ±μ ¨§-§  £·μ³μ§¤±μ¸É¨
¶μ²ÊÎ¥´´Ò¥ ¢Ò· ¦¥´¨Ö §¤¥¸Ó ´¥ ¶·¨¢μ¤ÖÉ¸Ö ¨ ¡Ê¤ÊÉ μ¶Ê¡²¨±μ¢ ´Ò ¢ ¤·Ê£μ°
· ¡μÉ¥ [11]. ‡´ Ö ³μ¤¥²Ó´ÊÕ § ¢¨¸¨³μ¸ÉÓ  ³¶²¨ÉÊ¤ · ¸¶·¥¤¥²¥´¨Ö, ³μ¦´μ
¢ÒÎ¨¸²¨ÉÓ ¨Ì ¶¥·¢Ò¥ μ¡· É´Ò¥ ³μ³¥´ÉÒ:

λ−1
B,±(q2) =

∞∫
0

φB
±(ω) dω

ω − q2/MB − iε
, (2)

¨´Ëμ·³ Í¨Ö μ ±μÉμ·ÒÌ ¨³¥¥É ¡μ²ÓÏμ¥ §´ Î¥´¨¥, ¢ Î ¸É´μ¸É¨, ¶·¨ ¢ÒÎ¨¸²¥-
´¨¨ ¢¥·μÖÉ´μ¸É¥° · ¤¨ Í¨μ´´ÒÌ, ¶μ²Ê²¥¶Éμ´´ÒÌ ¨  ¤·μ´´ÒÌ · ¸¶ ¤μ¢ B-³¥-
§μ´μ¢. ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¶¥·¢Ò° μ¡· É´Ò° ³μ³¥´É μÉ ²¨¤¨·ÊÕÐ¥°  ³-
¶²¨ÉÊ¤Ò · ¸¶·¥¤¥²¥´¨Ö ±μ´¥Î¥´, λ−1

B,+(0) ≡ λ−1
B , μ¤´ ±μ  ´ ²μ£¨Î´Ò° ³μ³¥´É

μÉ ´¥²¨¤¨·ÊÕÐ¥°  ³¶²¨ÉÊ¤Ò · ¸¶·¥¤¥²¥´¨Ö ²μ£ ·¨Ë³¨Î¥¸±¨ · ¸Ìμ¤¨É¸Ö.
�·μ¨²²Õ¸É·¨·Ê¥³ ¢²¨Ö´¨¥ μ¡· É´ÒÌ ³μ³¥´Éμ¢ ´  ¢¥·μÖÉ´μ¸ÉÓ ¶μ²Ê²¥¶-

Éμ´´ÒÌ · ¸¶ ¤μ¢ B-³¥§μ´ , μ¡Ê¸²μ¢²¥´´ÊÕ  ´´¨£¨²ÖÍ¨μ´´Ò³¨ ¤¨ £· ³³ ³¨.
Š Î¨¸Éμ  ´´¨£¨²ÖÍ¨μ´´Ò³ · ¸¶ ¤ ³ ³μ¦´μ μÉ´¥¸É¨, ´ ¶·¨³¥·, B → φ�+�−

¨ Bs → (ρ, ω)�+�−, £¤¥ � = e ¨²¨ μ, ¥¸²¨ ´¥ ÊÎ¨ÉÒ¢ ÉÓ ¢±² ¤Ò ¡μ²ÓÏ¨Ì · ¸-
¸ÉμÖ´¨°. ’ ±μ£μ É¨¶   ´ ²¨§ ³μ¦¥É É ±¦¥ μ± § ÉÓ¸Ö ¢ ¦´Ò³ ¶·¨ ¢ÒÎ¨¸²¥´¨¨
 ¸¨³³¥É·¨° ¶μ²Ê²¥¶Éμ´´ÒÌ · ¸¶ ¤μ¢, ¶·¨ Ê¸²μ¢¨¨, ÎÉμ  ´´¨£¨²ÖÍ¨μ´´Ò³¨
¢±² ¤ ³¨ ¢ ´¨Ì ´¥²Ó§Ö ¶·¥´¥¡·¥ÎÓ, ´ ¶·¨³¥· ¢ · ¸¶ ¤¥ B+ → ρ+�+�−. ‚ ± -
Î¥¸É¢¥ ¶·¨³¥·  · ¸¸³μÉ·¨³ ¶¥·ÉÊ·¡ É¨¢´Ò° ¢±² ¤ ¢ · ¸¶ ¤ B → φ�+�−.
‚ ¤·¥¢¥¸´μ³ ¶·¨¡²¨¦¥´¨¨ ¸ ´ ¡μ·μ³ ÔËË¥±É¨¢´ÒÌ £ ³¨²ÓÉμ´¨ ´μ¢ ¤²Ö ¶¥·¥-
Ìμ¤  b → d [12] μ¸´μ¢´μ° ¢±² ¤ ¢  ³¶²¨ÉÊ¤Ê ¤ ÕÉ ÔËË¥±É¨¢´Ò¥ μ¶¥· Éμ·Ò O3

¨ O4. „¨ËË¥·¥´Í¨ ²Ó´ Ö ¢¥·μÖÉ´μ¸ÉÓ ¶·μÍ¥¸¸  ± ± ËÊ´±Í¨Ö ±¢ ¤· É  ¨³-
¶Ê²Ó¸  q2, ¶¥·¥¤ ´´μ£μ ²¥¶Éμ´´μ° ¶ ·¥, ³μ¦¥É ¡ÒÉÓ § ¶¨¸ ´  ¢ ¢¨¤¥

dB
dq2

= τB
G2

F |V ∗
tdVtb|2α2

216π
mB f2

B f2
φQ2

d λ3

(
1,

mφ

mB
,

√
q2

mB

)
×

× |C3 + 4C4|2
[∣∣∣λ−1

B,−(q2)
∣∣∣2 +

m2
φ

q2 (1 − q2/m2
B)2

∣∣∣λ−1
B,+(q2)

∣∣∣2
]

, (3)

£¤¥ GF Å ±μ´¸É ´É  ”¥·³¨; α Å ¶μ¸ÉμÖ´´ Ö Éμ´±μ° ¸É·Ê±ÉÊ·Ò; Vtd ¨ Vtb Å
Ô²¥³¥´ÉÒ ³ É·¨ÍÒ Š ¡¨¡¡μÄŠμ¡ ÖÏ¨ÄŒ ¸± ¢Ò; mB ¨ fB Å ³ ¸¸  ¨ ±μ´-
¸É ´É  · ¸¶ ¤  B-³¥§μ´ ; mφ ¨ fφ Å ³ ¸¸  ¨ ±μ´¸É ´É  · ¸¶ ¤  φ-³¥§μ´ ;
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Qd Å § ·Ö¤ d-±¢ ·± ; C3 ¨ C4 Å ¢¨²Ó¸μ´μ¢¸±¨¥ ±μÔËË¨Í¨¥´ÉÒ ¨§ ÔËË¥±-
É¨¢´μ£μ £ ³¨²ÓÉμ´¨ ´  [12],   λ2(x, y, z) = [x2 − (y + z)2][x2 − (y − z)2].
„²Ö ¤ ²Ó´¥°Ï¥£μ ¨´É¥£·¨·μ¢ ´¨Ö ¶μ q2 É·¥¡Ê¥É¸Ö ¨´Ëμ·³ Í¨Ö μ¡  ³¶²¨ÉÊ-
¤ Ì · ¸¶·¥¤¥²¥´¨Ö. —Éμ¡Ò ¶·μ¤¥³μ´¸É·¨·μ¢ ÉÓ § ¢¨¸¨³μ¸ÉÓ ¢¥·μÖÉ´μ¸É¨ μÉ
¢Ò¡μ·  ³μ¤¥²¨  ³¶²¨ÉÊ¤ · ¸¶·¥¤¥²¥´¨Ö, μ£· ´¨Î¨³¸Ö ´  ¤ ´´μ³ ÔÉ ¶¥ ¤¢Ê³Ö
¶·μcÉ¥°Ï¨³¨ Å Ô±¸¶μ´¥´Í¨ ²Ó´μ° [3] ¨ ²¨´¥°´μ° [6] ³μ¤¥²Ö³¨. ‚ Ô±¸¶μ-
´¥´Í¨ ²Ó´μ° ³μ¤¥²¨ μ¡· É´Ò¥ ³μ³¥´ÉÒ (2) ¨³¥ÕÉ ¢¨¤

λ−1
B,+(q2) = λ−1

B + ζ λB,−(q2),
(4)

λ−1
B,−(q2) = λ−1

B e−ζ [−Ei (ζ) + iπ] ,

£¤¥ ζ = q2/(mBλB) Å ¡¥§· §³¥·´Ò° ±¢ ¤· É ¶¥·¥¤ ´´μ£μ ¨³¶Ê²Ó¸  ¨
Ei (ζ) Å ¨´É¥£· ²Ó´ Ö ¶μ± § É¥²Ó´ Ö ËÊ´±Í¨Ö. �É³¥É¨³, ÎÉμ ³μ³¥´É λ−1

B,−(q2)
¡Ò² ¨¸¶μ²Ó§μ¢ ´ ¢ [13] ¶·¨ Î¨¸²¥´´μ³  ´ ²¨§¥ ¸¶¥±É Éμ·´ÒÌ ¢±² ¤μ¢ ¢ ¢¥·μ-
ÖÉ´μ¸ÉÓ · ¸¶ ¤  B → K∗�+�−. �É¨ ¦¥ ³μ³¥´ÉÒ ¢ ²¨´¥°´μ° ³μ¤¥²¨ ¨³¥ÕÉ
¤·Ê£ÊÕ § ¢¨¸¨³μ¸ÉÓ μÉ ±¢ ¤· É  ¨³¶Ê²Ó¸ :

λ−1
B,+(q2) = λ−1

B [ξ ln |1/ξ − 1| + 1 + iπξΘ(1 − ξ)] ,
(5)

λ−1
B,−(q2) = λ−1

B [(1 − ξ) ln |1/ξ − 1| − 1 + iπ(1 − ξ)Θ(1 − ξ)] ,

£¤¥ ξ = q2/(2mBΛ̄) ¨ Λ̄ = mB − mb Å ÔËË¥±É¨¢´ Ö ³ ¸¸  B-³¥§μ´ .
—¨¸²¥´´Ò¥ μÍ¥´±¨ Ê¤μ¡´μ ¶·¨¢¥¸É¨ ¤²Ö Î ¸É¨Î´μ ¶·μ¨´É¥£·¨·μ¢ ´´μ°

μÉ´μ¸¨É¥²Ó´μ° ¢¥·μÖÉ´μ¸É¨ · ¸¶ ¤ :

ΔB(q2
min < q2 < q2

max) =

q2
max∫

q2
min

dB
dq2

dq2. (6)

ˆ¸¶μ²Ó§ÊÖ §´ Î¥´¨Ö ¶ · ³¥É·μ¢ ‘É ´¤ ·É´μ° ³μ¤¥²¨ ¨ ³¥§μ´μ¢ ¨§ [14],  
É ±¦¥ Λ̄ � 0,5 ƒÔ‚ (³ ¸¸  b-±¢ ·±  ¢Ò¡· ´  ¢ MS-¸Ì¥³¥ ¶¥·¥´μ·³¨·μ¢±¨ ´ 
³ ¸ÏÉ ¡¥ Ô´¥·£¨° μ = 1 ƒÔ‚) ¨ λ−1

B (1 ƒÔ‚) � 0,33 ƒÔ‚, ¶μ²ÊÎ¨³ ¸²¥¤ÊÕÐ¨¥
μÍ¥´±¨ ¤²Ö ¢¥·μÖÉ´μ¸É¥°:

ΔexpB(1 < q2 < 8 ƒÔ‚2) = 5,70 · 10−13,
(7)

ΔlinB(1 < q2 < 8 ƒÔ‚2) = 5,25 · 10−13.

‚Ò¡μ· ¢¥·Ì´¥° £· ´¨ÍÒ μÉ·¥§±  [1 ƒÔ‚2, 8 ƒÔ‚2] ¸¢Ö§ ´ ¸ É¥³, ÎÉμ ¢ ¶·¨-
¡²¨¦¥´¨¨ Ë ±Éμ·¨§ Í¨¨ · ¸Î¥ÉÒ ¸¶· ¢¥¤²¨¢Ò ¶·¨ μÉ´μ¸¨É¥²Ó´μ ³ ²ÒÌ q2 ¨
¶¥·ÉÊ·¡ É¨¢´ Ö μ¡² ¸ÉÓ ¥¸É¥¸É¢¥´´Ò³ μ¡· §μ³ μ£· ´¨Î¥´  ±¢ ¤· Éμ³ ³ ¸¸Ò
J/ψ-³¥§μ´ . ‚ μ¡² ¸É¨ q2 ∼ 1 ƒÔ‚2 É ±¦¥ ¨³¥¥É¸Ö ¢±² ¤ ¡μ²ÓÏ¨Ì · ¸¸ÉμÖ´¨°



786 Š“‡�…–�‚� �.‹., ���•�Œ…�Š� �.Ÿ.

§  ¸Î¥É ¤¢ÊÌÎ ¸É¨Î´ÒÌ  ¤·μ´´ÒÌ · ¸¶ ¤μ¢ B → V φ ¸ ¶μ¸²¥¤ÊÕÐ¨³ · ¸¶ ¤μ³
V → �+�−, £¤¥ V = ρ- ¨²¨ ω-³¥§μ´. ‚Ò¡μ· ´¨¦´¥£μ ¶·¥¤¥²  ¶μ§¢μ²Ö¥É μÉ¸¥ÎÓ
μ¡² ¸ÉÓ ³ ²ÒÌ q2 ¸ ¢±² ¤ ³¨ ¡μ²ÓÏ¨Ì · ¸¸ÉμÖ´¨°. ‚¨¤´μ, ÎÉμ ¨¸¶μ²Ó§μ¢ -
´¨¥ ²¨´¥°´μ° ³μ¤¥²¨ ¤²Ö  ³¶²¨ÉÊ¤ · ¸¶·¥¤¥²¥´¨Ö ¶·¨¢μ¤¨É ± Ê³¥´ÓÏ¥´¨Õ
¢¥·μÖÉ´μ¸É¨ ¶·¨³¥·´μ ´  10 % ¶μ ¸· ¢´¥´¨Õ ¸ Ô±¸¶μ´¥´Í¨ ²Ó´μ° ³μ¤¥²ÓÕ.
�¤´ ±μ ¢ ¤ ´´μ³ ¶·¨¡²¨¦¥´¨¨ ¨³¥¥É¸Ö ¸ÊÐ¥¸É¢¥´´μ ¡μ²ÓÏ Ö μÏ¨¡± , μ¡Ê-
¸²μ¢²¥´´ Ö ¢Ò¡μ·μ³ ³ ¸ÏÉ ¡  Ë ±Éμ·¨§ Í¨¨ [11]. …¸²¨ ¶·¥¤¶μ²μ¦¨ÉÓ, ÎÉμ
¤ ´´Ò° ¶·μÍ¥¸¸ Í¥²¨±μ³ μ¶·¥¤¥²Ö¥É¸Ö ¶¥·ÉÊ·¡ É¨¢´Ò³ ¢±² ¤μ³, Éμ ¶μ²´ÊÕ
¢¥·μÖÉ´μ¸ÉÓ · ¸¶ ¤  ³μ¦´μ μÍ¥´¨ÉÓ ± ±

B(B0 → φ�+�−) ∼ 10−12. (8)

�·μÍ¥¸¸Ò, ¨³¥ÕÐ¨¥ É ±ÊÕ ¢¥·μÖÉ´μ¸ÉÓ, ³μ£ÊÉ ¡ÒÉÓ ¨§³¥·¥´Ò ´  LHC ¶·¨
Ê¢¥²¨Î¥´¨¨ ¸É É¨¸É¨±¨ · ¸¶ ¤μ¢ B-³¥§μ´μ¢ ´  É·¨ ¶μ·Ö¤± , ÎÉμ ¶·¥¤¸É ¢²Ö-
¥É¸Ö ¤μ¸É¨¦¨³Ò³ ¶μ ¨¸É¥Î¥´¨¨ ´¥¸±μ²Ó±¨Ì ²¥É · ¡μÉÒ LHC.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ �””ˆ ¢ · ³± Ì ´ ÊÎ´μ£μ
¶·μ¥±É  º15-02-06033- .
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