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‘ ³ ·¸±¨° ´ Í¨μ´ ²Ó´Ò° ¨¸¸²¥¤μ¢ É¥²Ó¸±¨° Ê´¨¢¥·¸¨É¥É ¨³. ‘. �. Šμ·μ²¥¢ ,

‘ ³ · , �μ¸¸¨Ö

� ¸¸³ É·¨¢ ¥É¸Ö ·μ¦¤¥´¨¥ ¶ ·Ò ¤¢ ¦¤ÒÉÖ¦¥²ÒÌ ¤¨±¢ ·±μ¢ (bc) + (b̄c̄) ´  	μ²Ó-
Ïμ³  ¤·μ´´μ³ ±μ²² °¤¥·¥ ¢ ²¨¤¨·ÊÕÐ¥³ ¶μ·Ö¤±¥ ¶¥·ÉÊ·¡ É¨¢´μ° Š•„. ‚ · ³± Ì
Ëμ·³ ²¨§³  ·¥²ÖÉ¨¢¨¸É¸±μ° ±¢ ·±μ¢μ° ³μ¤¥²¨ ¨ ±¢ §¨¶μÉ¥´Í¨ ²Ó´μ£μ ¶μ¤Ìμ¤  ÊÎ¨-
ÉÒ¢ ÕÉ¸Ö ´¥¸±μ²Ó±μ ¨¸ÉμÎ´¨±μ¢ ·¥²ÖÉ¨¢¨¸É¸±¨Ì ¶μ¶· ¢μ±. �μ± § ´μ, ÎÉμ ¶·¨ ±¨´¥-
³ É¨Î¥¸±¨Ì Ê¸²μ¢¨ÖÌ Ô±¸¶¥·¨³¥´É  LHCb ¸¥Î¥´¨¥ ·μ¦¤¥´¨Ö ¢ ¸ÊÐ¥¸É¢¥´´μ° ³¥·¥
μ¶·¥¤¥²Ö¥É¸Ö Í¢¥Éμ¸¥±¸É¥É´Ò³ ³¥Ì ´¨§³μ³ μ¡· §μ¢ ´¨Ö ¤¨±¢ ·±μ¢.

Production of double-heavy diquark pair (bc) + (b̄c̄) at the LHC is considered in the
leading order of perturbative QCD. Within the formalism of relativistic quark model and
quasipotential approach, several types of relativistic corrections are accounted for. It is
shown that contributions from subprocesses involving color-sextuplet diquark production
mechanism signiˇcantly deˇne the cross section under LHCb kinematical restrictions.

PACS: 13.85.Ni; 12.38.Bx; 12.39.Ki

� ·Ö¤Ê ¸ Ê¦¥ Ìμ·μÏμ ¨§ÊÎ¥´´Ò³ ¸¥³¥°¸É¢μ³ ¡ ·¨μ´μ¢ ¸ μ¤´¨³ ÉÖ¦¥-
²Ò³ ±¢ ·±μ³ ±¢ ·±μ¢ Ö ³μ¤¥²Ó  ¤·μ´μ¢ É ±¦¥ ¶·¥¤¸± §Ò¢ ¥É ¸ÊÐ¥¸É¢μ¢ ´¨¥
¤¢ ¦¤ÒÉÖ¦¥²ÒÌ ¡ ·¨μ´μ¢ (QQ′q), £¤¥ Q, Q′ = b, c ¨ q = u, d, s. �¥·-
¢Ò¥ ¸¢¨¤¥É¥²Ó¸É¢  Ô±¸¶¥·¨³¥´É ²Ó´μ£μ ´ ¡²Õ¤¥´¨Ö ¤¢ ¦¤ÒÉÖ¦¥²ÒÌ ¡ ·¨μ-
´μ¢ Ξcc ¡Ò²¨ ¶·¥¤¸É ¢²¥´Ò ±μ²² ¡μ· Í¨¥° SELEX ¢ [1], ´μ ´¥ ¶μ²ÊÎ¨²¨,
μ¤´ ±μ, ¶μ¤É¢¥·¦¤¥´¨° ¢ ¶μ¸²¥¤ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´É Ì Belle ¨ BaBar [2].
‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶μ¨¸± ¡ ·¨μ´μ¢ ¸ ¤¢Ê³Ö ÉÖ¦¥²Ò³¨ ±¢ ·± ³¨ É ±¦¥  ±-
É¨¢´μ ¶·μ¢μ¤¨É¸Ö ´  	μ²ÓÏμ³  ¤·μ´´μ³ ±μ²² °¤¥·¥ (LHC) ±μ²² ¡μ· Í¨¥°
LHCb [3]. ‘ É¥μ·¥É¨Î¥¸±μ° ÉμÎ±¨ §·¥´¨Ö ¤¢ ¦¤ÒÉÖ¦¥²Ò¥ ¡ ·¨μ´Ò Ì · ±-
É¥·¨§ÊÕÉ¸Ö ´ ²¨Î¨¥³ ´¥¸±μ²Ó±¨Ì Ìμ·μÏμ · §¤¥²¥´´ÒÌ Ô´¥·£¥É¨Î¥¸±¨Ì ³ ¸-
ÏÉ ¡μ¢ M2

Q � (MQv)2 � (MQv2)2 ∼ Λ2
Š•„, £¤¥ v Å μÉ´μ¸¨É¥²Ó´ Ö ¸±μ-

·μ¸ÉÓ ÉÖ¦¥²ÒÌ ±¢ ·±μ¢ Q ¨ Q′, ¨ ¸μÎ¥É ÕÉ ¸¢μ°¸É¢  ÉÖ¦¥²μ£μ ±¢ ·±μ´¨Ö ¨
ÉÖ¦¥²μ-²¥£±¨Ì ³¥§μ´μ¢. ’ ±¨³ μ¡· §μ³, § ¤ Î  μ¶¨¸ ´¨Ö ·μ¦¤¥´¨Ö ¡ ·¨μ´μ¢
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(QQ′q) ³μ¦¥É · ¸¸³ É·¨¢ ÉÓ¸Ö ¢ ¤¢  ÔÉ ¶  [4]. �¥·¢ Ö ¸É ¤¨Ö ¢±²ÕÎ ¥É ¢
¸¥¡Ö μ¡· §μ¢ ´¨¥ ¶ ·Ò ÉÖ¦¥²ÒÌ ±¢ ·±μ¢ Q ¨ Q′ ¨ ¶μ¸²¥¤ÊÕÐ¥¥ Ëμ·³¨·μ¢ -
´¨¥ ¨Ì ¸¢Ö§ ´´μ£μ ¸μ¸ÉμÖ´¨Ö Å ¤¢ ¦¤ÒÉÖ¦¥²μ£μ ¤¨±¢ ·±  (QQ′), ±μÉμ·Ò°
¢ μ¡Ð¥³ ¸²ÊÎ ¥ ³μ¦¥É ´ Ìμ¤¨ÉÓ¸Ö ± ± ¢  ´É¨É·¨¶²¥É´μ³, É ± ¨ ¢ ¸¥±¸É¥É-
´μ³ Í¢¥Éμ¢μ³ ¸μ¸ÉμÖ´¨¨. ‡ É¥³ μ¡· §μ¢ ¢Ï¨°¸Ö ¤¨±¢ ·± ¶·¨¸μ¥¤¨´Ö¥É ²¥£-
±¨° ±¢ ·± q ¨ μ±μ´Î É¥²Ó´μ  ¤·μ´¨§Ê¥É¸Ö ¢ ´ ¡²Õ¤ ¥³Ò° ¡ ·¨μ´ (QQ′q).
�·¨ ÔÉμ³ ¸ ÊÎ¥Éμ³  ¡¸μ²ÕÉ´μ£μ ¶·¥μ¡² ¤ ´¨Ö ³ ¸¸Ò ÉÖ¦¥²μ£μ ±¢ ·±  ´ ¤
²¥£±¨³ ³μ¦´μ ¸Î¨É ÉÓ, ÎÉμ ¶μ²´Ò° ¨³¶Ê²Ó¸ ¨Éμ£μ¢μ£μ ¡ ·¨μ´  ¶¥·¥´μ¸¨É¸Ö
ÉÖ¦¥²Ò³ ¤¨±¢ ·±μ³ (QQ′), ´  ±μÉμ·Ò°, É ±¨³ μ¡· §μ³, ¡Ê¤ÊÉ ´ ² £ ÉÓ¸Ö ¢¸¥
±¨´¥³ É¨Î¥¸±¨¥ μ£· ´¨Î¥´¨Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ Ô±¸¶¥·¨³¥´É . ‚ ´ ¸ÉμÖÐ¥°
· ¡μÉ¥ · ¸¸³ É·¨¢ ¥É¸Ö ¶·μÍ¥¸¸ ·μ¦¤¥´¨Ö ¶ ·Ò ¤¢ ¦¤ÒÉÖ¦¥²ÒÌ ¤¨±¢ ·±μ¢ ¢
¶·μÉμ´-¶·μÉμ´´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ pp → (bc) + (b̄c̄) + X ¶·¨ Ô´¥·£¨ÖÌ ¨ ±¨-
´¥³ É¨Î¥¸±¨Ì Ê¸²μ¢¨ÖÌ Ô±¸¶¥·¨³¥´É  LHCb. �μ²ÊÎ¥´´Ò¥ ¸¥Î¥´¨Ö ·μ¦¤¥´¨Ö
¤¨±¢ ·±μ¢ μ¶·¥¤¥²ÖÕÉ μÍ¥´±Ê ¸¢¥·ÌÊ ´  ¢ÒÌμ¤ ¤¢ ¦¤ÒÉÖ¦¥²ÒÌ ¡ ·¨μ´μ¢ ¢
Ê± § ´´μ³ ¶·μÍ¥¸¸¥, ¶·μ¸Ê³³¨·μ¢ ´´Ò° ¶μ ¢¸¥³ ¢μ§³μ¦´Ò³ ¸¶¨´ ³ ¡ ·¨-
μ´  ¨  ·μ³ É ³ ²¥£±μ£μ ±¢ ·±  q. Š ¦¤Ò° ¨§ ¤¨±¢ ·±μ¢ ³μ¦¥É ´ Ìμ¤¨ÉÓ¸Ö
¢ μ¤´μ° ¨§ Î¥ÉÒ·¥Ì ±μ³¡¨´ Í¨° ¸¶¨´μ¢μ£μ ¨ Í¢¥Éμ¢μ£μ ¸μ¸ÉμÖ´¨°: [1S0]3̄,
[1S0]6, [3S1]3̄ ¨²¨ [3S1]6, ÎÉμ ¢ ¨Éμ£¥ ¶·¨¢μ¤¨É ± 16 ¢μ§³μ¦´Ò³ ¶μ¤¶·μÍ¥¸¸ ³
·μ¦¤¥´¨Ö ¶ ·Ò ¡ ·¨μ´μ¢.

‚ ¨´É¥·¢ ²¥ Ô´¥·£¨° LHC
√

s = 7−14 ’Ô‚ ¶·¥μ¡² ¤ ÕÐ¨° ¢±² ¤ ¶·¨-
´ ¤²¥¦¨É ·¥ ±Í¨Ö³ £²Õμ´´μ£μ ¸²¨Ö´¨Ö, É ± ÎÉμ ¸¥Î¥´¨¥ ³μ¦¥É ¡ÒÉÓ ¶·¥¤¸É -
¢²¥´μ ¢ ¸²¥¤ÊÕÐ¥³ ¢¨¤¥ [5]:

dσ[pp → (bc) + (b̄c̄) + X ] =

=
∫

dx1dx2 fg/p(x1, μ)fg/p(x2, μ) dσ[gg → (bc) + (b̄c̄)], (1)

£¤¥ fg/p Å ËÊ´±Í¨Ö ¶ ·Éμ´´μ£μ · ¸¶·¥¤¥²¥´¨Ö £²Õμ´  ¢ ¶·μÉμ´¥; x1,2 Å
¤μ²¨ ¨³¶Ê²Ó¸  ± ¦¤μ£μ ¨§ ´ Î ²Ó´ÒÌ ¶·μÉμ´μ¢, ¶¥·¥´μ¸¨³Ò¥ £²Õμ´ ³¨, ¨
μ Å ³ ¸ÏÉ ¡ Ë ±Éμ·¨§ Í¨¨. ‘μ£² ¸´μ (1) § ¤ Î  μ¶¨¸ ´¨Ö ·μ¦¤¥´¨Ö ¶ ·Ò
¤¨±¢ ·±μ¢ ¢ ¶·μÉμ´-¶·μÉμ´´μ³ ¸Éμ²±´μ¢¥´¨¨ ¸¢μ¤¨É¸Ö ± · ¸¸³μÉ·¥´¨Õ ¶·μ-
Í¥¸¸  £²Õμ´-£²Õμ´´μ£μ ¸²¨Ö´¨Ö gg → (bc) + (b̄c̄). �·¨³¥· · ¸Î¥É  ¸¥Î¥´¨Ö
dσ[gg → (bc) + (b̄c̄)] ¢ ²¨¤¨·ÊÕÐ¥³ ¶μ·Ö¤±¥ ¶μ ±μ´¸É ´É¥ ¸¨²Ó´μ£μ ¢§ ¨³μ-
¤¥°¸É¢¨Ö αs ¶·¥¤¸É ¢²¥´ ¢ · ¡μÉ¥ [5], £¤¥ · ¸¸³μÉ·¥´¨¥, μ¤´ ±μ, μ£· ´¨Î¨-
¢ ²μ¸Ó Éμ²Ó±μ ¤¢Ê³Ö ¨§ 16 ¢μ§³μ¦´ÒÌ ¶μ¤¶·μÍ¥¸¸μ¢ (¶ ·Ò [3S1]3̄ + [3S1]3
¨ [1S0]3̄ + [1S0]3). „²Ö μ¶¨¸ ´¨Ö ¶μ²´μ£μ ´ ¡μ·  ¶ · ¤¨±¢ ·±μ¢, ¤ ÕÐ¨Ì
¢±² ¤ ¢ ¸¥Î¥´¨¥ ·μ¦¤¥´¨Ö ¤¢ ¦¤ÒÉÖ¦¥²ÒÌ ¡ ·¨μ´μ¢, ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¢Ò-
· ¦¥´¨Ö ¢ [5] ¤μ²¦´Ò ¡ÒÉÓ μ¡μ¡Ð¥´Ò ± ± ´  ¸²ÊÎ ° ´¥· ¢´ÒÌ ³ ¸¸ Î ¸É¨Í
¢ ±μ´¥Î´μ³ ¸μ¸ÉμÖ´¨¨, É ± ¨ ¤²Ö ¶·μ¨§¢μ²Ó´ÒÌ Í¢¥Éμ¢ÒÌ ±μ³¡¨´ Í¨° μ¡· -
§μ¢ ¢Ï¥°¸Ö ¶ ·Ò, ¢ ±μÉμ·μ° μ¤¨´ ¨²¨ ¸· §Ê μ¡  ¤¨±¢ ·±  ³μ£ÊÉ ´ Ìμ¤¨ÉÓ¸Ö
¢ Í¢¥Éμ¸¥±¸É¥É´μ³ ¸μ¸ÉμÖ´¨¨. ˆÉμ£μ¢Ò° ·¥§Ê²ÓÉ É ¤²Ö ¸¥Î¥´¨Ö ¶·¥¤¸É ¢¨³ ¢
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¢¨¤¥

dσ[gg → (bc) + (b̄c̄)] = πα4
s M(bc)M(b̄c̄) |R(bc)(0)|2|R(b̄c̄)(0)|2×

×
[
F0(s, t) +

∑
i,j,k,l=0,1/2,1
i+j�1, k+l�1
i+j+k+l>0

(
F ijkl

1 (s, t)ω(bc)
ij ω

(b̄c̄)
kl + F ijkl

2 (s, t)ω(bc)
ij ω

(bc)
kl +

+ F ijkl
3 (s, t)ω(b̄c̄)

ij ω
(b̄c̄)
kl

)]
, (2)

£¤¥ R(0) Å §´ Î¥´¨¥ ±μμ·¤¨´ É´μ° ¢μ²´μ¢μ° ËÊ´±Í¨¨ ¤¨±¢ ·±  ¢ ´Ê²¥,   ´¥-
¶¥·ÉÊ·¡ É¨¢´Ò¥ ¶ · ³¥É·Ò ωij ¢Ò· ¦ ÕÉ¸Ö Î¥·¥§ ·¥²ÖÉ¨¢¨¸É¸±¨¥ ¨´É¥£· ²Ò
μÉ ¢μ²´μ¢μ° ËÊ´±Í¨¨ ¢ ¨³¶Ê²Ó¸´μ³ ¶·¥¤¸É ¢²¥´¨¨ R(p):

Ink =
∫

p2R(p)

√
(ec(p)+mc)(eb(p)+mb)

2ec(p) 2eb(p)

(
ec(p)−mc

ec(p)+mc

)n(
eb(p)−mb

eb(p)+mb

)k

dp,

ωnk =

√
2
π

Ink

R(0)
, eb,c(p) =

√
m2

b,c + p2.

”Ê´±Í¨¨ F (s, t) ¢ (2) μ¶·¥¤¥²ÖÕÉ¸Ö ¦¥¸É±μ° Î ¸ÉÓÕ  ³¶²¨ÉÊ¤Ò · ¸¸¥Ö´¨Ö ¨
§ ¢¨¸ÖÉ μÉ ¶¥·¥³¥´´ÒÌ Œ ´¤¥²Ó¸É ³  s ¨ t £²Õμ´´μ£μ ¶μ¤¶·μÍ¥¸¸ ,   É ±¦¥
μÉ ³ ¸¸ ¤¨±¢ ·±μ¢ M ¨ ±¢ ·±μ¢ mb,c. ˆ´É¥£·¨·μ¢ ´¨¥ ¢Ò· ¦¥´¨° (1) ¨ (2)
¶·μ¢μ¤¨É¸Ö ¸ ÊÎ¥Éμ³ μ£· ´¨Î¥´¨° 2 < y < 4,5 ´  ¡Ò¸É·μÉÒ y ± ¦¤μ£μ ¨§
·μ¦¤¥´´ÒÌ ¤¨±¢ ·±μ¢, ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ±¨´¥³ É¨Î¥¸±¨³¨ Ê¸²μ¢¨Ö³¨ Ô±¸¶¥-
·¨³¥´É  LHCb.

‘¥Î¥´¨¥ (2) ¶μ²ÊÎ¥´μ ¢ Ëμ·³ ²¨§³¥ ±¢ §¨¶μÉ¥´Í¨ ²Ó´μ£μ ¶μ¤Ìμ¤  ± ·¥-
²ÖÉ¨¢¨¸É¸±μ° ±¢ ·±μ¢μ° ³μ¤¥²¨ [6] ¨ ¢±²ÕÎ ¥É ´¥¸±μ²Ó±μ É¨¶μ¢ ·¥²ÖÉ¨¢¨¸É-
¸±¨Ì ¶μ¶· ¢μ± ¶μ μÉ´μ¸¨É¥²Ó´μ° ¸±μ·μ¸É¨ ÉÖ¦¥²ÒÌ ±¢ ·±μ¢ v [7]. ‚μ²´μ¢Ò¥
ËÊ´±Í¨¨ ¨ ³ ¸¸Ò ¤¨±¢ ·±μ¢ ¢ÒÎ¨¸²ÖÕÉ¸Ö ¢ · ³± Ì ÔËË¥±É¨¢´μ° ·¥²ÖÉ¨-
¢¨¸É¸±μ° ³μ¤¥²¨, ¶μ¸É·μ¥´´μ° ¢ · ¡μÉ¥ [8], É ±¦¥ ÊÎ¨ÉÒ¢ ÕÐ¥° ¶μ¶· ¢±¨
¢Éμ·μ£μ ¶μ·Ö¤±  ¶μ v. �¥§Ê²ÓÉ ÉÒ Î¨¸²¥´´μ£μ · ¸Î¥É  ¸¥Î¥´¨° ¶·¨¢¥¤¥´Ò
¢ É ¡²¨Í¥, £¤¥ ¨¸¶μ²Ó§ÊÕÉ¸Ö μ¡μ§´ Î¥´¨Ö S ¨ AV ¤²Ö ¸± ²Ö·´ÒÌ (1S0) ¨
 ±¸¨ ²Ó´μ-¢¥±Éμ·´ÒÌ (3S1) ¤¨±¢ ·±μ¢,   ¨´¤¥±¸Ò 3 ¨ 6 ¸μμÉ¢¥É¸É¢ÊÕÉ É·¨-
¶²¥É´μ³Ê ¨ ¸¥±¸É¥É´μ³Ê Í¢¥Éμ¢Ò³ ¸μ¸ÉμÖ´¨Ö³. ’ ¡²¨Í  ¸μ¤¥·¦¨É ¤ ´´Ò¥ ¤²Ö
10 ´¥§ ¢¨¸¨³ÒÌ ¶μ¤¶·μÍ¥¸¸μ¢ ·μ¦¤¥´¨Ö ¤¨±¢ ·±μ¢, Éμ£¤  ± ± ¸¥Î¥´¨Ö ¤²Ö
μ¸É ¢Ï¨Ì¸Ö 6 ±μ³¡¨´ Í¨° ³μ£ÊÉ ¡ÒÉÓ ²¥£±μ ¶μ²ÊÎ¥´Ò ¨§ ¸μμ¡· ¦¥´¨° ¸¨³³¥-
É·¨¨. ’¥μ·¥É¨Î¥¸± Ö μÏ¨¡±  ¶μ²ÊÎ¥´´ÒÌ ·¥§Ê²ÓÉ Éμ¢ ¸μ¸É ¢²Ö¥É μ±μ²μ 45 %
¨ ¢ Í¥²μ³ μ¶·¥¤¥²Ö¥É¸Ö ÉμÎ´μ¸ÉÓÕ ¢μ²´μ¢ÒÌ ËÊ´±Í¨° ¤¨±¢ ·±μ¢, ¶μ²ÊÎ¥´-
´ÒÌ ¢ · ¸¸³ É·¨¢ ¥³μ° ³μ¤¥²¨,   É ±¦¥ ¶μ£·¥Ï´μ¸ÉÓÕ ËÊ´±Í¨° ¶ ·Éμ´´μ£μ
· ¸¶·¥¤¥²¥´¨Ö ¨§ ´ ¡μ·  CTEQ5L, ¨¸¶μ²Ó§μ¢ ´´ÒÌ ¢ · ¸Î¥É¥.

‘μ£² ¸´μ É ¡²¨Í¥ ¶μ²´μ¥ ¸¥Î¥´¨¥ ·μ¦¤¥´¨Ö ¶ ·Ò (bc) ¤¨±¢ ·±μ¢ ¢ Ô±¸-
¶¥·¨³¥´É¥ LHCb μÍ¥´¨¢ ¥É¸Ö ¢ 133 ¨ 314 ¶¡ ¤²Ö Ô´¥·£¨¨ ¶·μÉμ´-¶·μÉμ´´ÒÌ
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‘¥Î¥´¨Ö ¶ ·´μ£μ ·μ¦¤¥´¨Ö ¤¨±¢ ·±μ¢ ¢ ¶·μÍ¥¸¸¥ pp → (bc)+(b̄c̄)+X, μÉ¢¥Î ÕÐ¨¥
¨´É¥·¢ ²Ê ¡Ò¸É·μÉ 2 < y < 4,5 ¤²Ö ± ¦¤μ° ¨§ Î ¸É¨Í (¶¡)

� · 
�´¥·£¨Ö

√
s, ’Ô‚

� · 
�´¥·£¨Ö

√
s, ’Ô‚

7 14 7 14

S(bc)3̄ + S(b̄c̄)3 4 9 AV (bc)3̄ + AV (b̄c̄)3 9 21

S(bc)3̄ + S(b̄c̄)6̄ 0,3 0,8 AV (bc)3̄ + AV (b̄c̄)6̄ 11 27

S(bc)6 + S(b̄c̄)6̄ 2 4 AV (bc)6 + AV (b̄c̄)6̄ 51 119

S(bc)3̄ + AV (b̄c̄)3 1 3 S(bc)6 + AV (b̄c̄)3 7 17

S(bc)3̄ + AV (b̄c̄)6̄ 8 18 S(bc)6 + AV (b̄c̄)6̄ 6 14

¸Éμ²±´μ¢¥´¨°
√

s = 7 ¨ 14 ’Ô‚ ¸μμÉ¢¥É¸É¢¥´´μ. �·¨ ÔÉμ³ ¢±² ¤ μÉ ¶μ¤¶·μÍ¥¸-
¸μ¢, ¢±²ÕÎ ÕÐ¨Ì Í¢¥Éμ¸¥±¸É¥É´Ò° ³¥Ì ´¨§³ ·μ¦¤¥´¨Ö, ¸μ¸É ¢²Ö¥É 88% μÉ
¨Éμ£μ¢μ° ¢¥²¨Î¨´Ò ¸¥Î¥´¨Ö: ¶ ·Ò c Í¢¥Éμ¢Ò³¨ ¸μ¸ÉμÖ´¨Ö³¨ 3̄+ 6̄ ¨ 6+3, ¸μ-
¤¥·¦ Ð¨¥ Éμ²Ó±μ μ¤¨´ ¸¥±¸É¥É´Ò° ¤¨±¢ ·±, ¢´μ¸ÖÉ ¡μ²¥¥ 39 % (53 ¨ 126 ¶¡),
Éμ£¤  ± ± ¶μ²´μ¸ÉÓÕ Í¢¥Éμ¸¥±¸É¥É´μ¥ ·μ¦¤¥´¨¥ 6 + 6̄ μ¶·¥¤¥²Ö¥É ¶· ±É¨-
Î¥¸±¨ ¶μ²μ¢¨´Ê ¸¥Î¥´¨Ö (65 ¨ 151 ¶¡). “± § ´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶μ²ÊÎ¥´Ò ¢
¸²ÊÎ ¥ · ¢¥´¸É¢  ¢μ²´μ¢μ° ËÊ´±Í¨¨ ¢ ´Ê²¥ ¤²Ö É·¨¶²¥É´ÒÌ ¨ ¸¥±¸É¥É´ÒÌ
¤¨±¢ ·±μ¢ |R6(0)|2 � |R3(0)|2, ÎÉμ ´ Ìμ¤¨É¸Ö ¢ ¸μ£² ¸¨¨ ¸ ¶· ¢¨² ³¨ ¶μ¤-
¸Î¥É  ¸É¥¶¥´¥° ��Š•„ ¤²Ö ¤¨±¢ ·±μ¢ [9]. …¸²¨ ¶·¥¤¶μ²μ¦¨ÉÓ, ÎÉμ ¶ · -
³¥É· |R6(0)|2 ¶·¨´¨³ ¥É Éμ²Ó±μ Î¥É¢¥·ÉÊÕ ¨²¨ ¤¥¸ÖÉÊÕ ¤μ²¨ μÉ  ´ ²μ£¨Î´μ°
É·¨¶²¥É´μ° ¢¥²¨Î¨´Ò, Éμ μÉ´μ¸¨É¥²Ó´Ò° ¢±² ¤ Í¢¥Éμ¸¥±¸É¥É´ÒÌ ¸μ¸ÉμÖ´¨°
¢ ¸¥Î¥´¨¥ ¡Ê¤¥É ¸μ¸É ¢²ÖÉÓ 50 ¨ 25 % ¤²Ö ¸²ÊÎ ¥¢ |R6(0)|2 � (1/4)|R3(0)|2
¨ |R6(0)|2 � (1/10)|R3(0)|2 ¸μμÉ¢¥É¸É¢¥´´μ. ’ ±¨³ μ¡· §μ³, ¤ ¦¥ ¢ ¸²ÊÎ ¥
¸¨²Ó´μ° ¶¥·¥μÍ¥´±¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ´¥¶¥·ÉÊ·¡ É¨¢´ÒÌ ¶ · ³¥É·μ¢ Í¢¥Éμ-
¸¥±¸É¥É´Ò° ³¥Ì ´¨§³ μ¡· §μ¢ ´¨Ö ¤¨±¢ ·±μ¢ Ö¢²Ö¥É¸Ö ¸ÊÐ¥¸É¢¥´´Ò³ ¤²Ö μ¶¨-
¸ ´¨Ö ¶ ·´μ£μ ·μ¦¤¥´¨Ö ¤¢ ¦¤ÒÉÖ¦¥²ÒÌ ¡ ·¨μ´μ¢ (bcq) ¶·¨ ±¨´¥³ É¨Î¥¸±¨Ì
Ê¸²μ¢¨ÖÌ LHCb.

� ¡μÉ  ¶μ¤¤¥·¦ ´  Œ¨´¨¸É¥·¸É¢μ³ μ¡· §μ¢ ´¨Ö ¨ ´ Ê±¨ �” ¢ · ³± Ì
�·μ£· ³³Ò ¶μ¢ÒÏ¥´¨Ö ±μ´±Ê·¥´Éμ¸¶μ¸μ¡´μ¸É¨ ‘ ³ ·¸±μ£μ Ê´¨¢¥·¸¨É¥É  ´ 
2013Ä2020 ££.
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