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

2 ”¨§¨Î¥¸±¨° ¨´¸É¨ÉÊÉ ¨³. �. �. ‹¥¡¥¤¥¢  ���, Œμ¸±¢ 

3 Œμ¸±μ¢¸±¨° Ë¨§¨±μ-É¥Ì´¨Î¥¸±¨° ¨´¸É¨ÉÊÉ

(´ Í¨μ´ ²Ó´Ò° ¨¸¸²¥¤μ¢ É¥²Ó¸±¨° Ê´¨¢¥·¸¨É¥É), „μ²£μ¶·Ê¤´Ò°, �μ¸¸¨Ö

�μ²ÓÏ¨´¸É¢μ · ¸Ï¨·¥´¨° ‘É ´¤ ·É´μ° ³μ¤¥²¨ (‘Œ) ¶·¥¤¸± §Ò¢ ÕÉ ´μ¢Ò¥ ¸± -
²Ö·´Ò¥ ¸É¥¶¥´¨ ¸¢μ¡μ¤Ò. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ¢ ¦´μ ¨§ÊÎ ÉÓ ¢¸¥ ¢μ§³μ¦´Ò¥ ¶·μÖ¢²¥´¨Ö
¶μ¸²¥¤´¨Ì ¢ · §´ÒÌ ¢¨¤ Ì Ô±¸¶¥·¨³¥´Éμ¢. ‚ ¤ ´´μ° · ¡μÉ¥ ¢ · ³± Ì ´¥³¨´¨³ ²Ó-
´μ£μ ¸Ê¶¥·¸¨³³¥É·¨Î´μ£μ · ¸Ï¨·¥´¨Ö ‘Œ (�Œ‘‘Œ) · ¸¸³ É·¨¢ ÕÉ¸Ö ¸Í¥´ ·¨¨ ¸
²¥£±¨³¨ (¶¸¥¢¤μ)¸± ²Ö· ³¨, ±μÉμ·Ò¥ ¨³¥ÕÉ ³ ¸¸Ê ¢ ¶·¥¤¥²¥ μÉ 10 ¤μ 100 ƒÔ‚. ’ -
±¨¥ ³ ¸¸Ò ´¥ ¶·μÉ¨¢μ·¥Î É É¥±ÊÐ¨³ Ô±¸¶¥·¨³¥´É ²Ó´Ò³ μ£· ´¨Î¥´¨Ö³, É ± ± ± ¸± -
²Ö·Ò ¨³¥ÕÉ ¡μ²ÓÏÊÕ ¸¨´£²¥É´ÊÕ ±μ³¶μ´¥´ÉÊ ¨ ¸² ¡μ ¢§ ¨³μ¤¥°¸É¢ÊÕÉ ¸ Î ¸É¨Í ³¨
‘Œ. �¸´μ¢´ Ö Í¥²Ó ¨¸¸²¥¤μ¢ ´¨Ö Å ¨§ÊÎ¨ÉÓ q2-§ ¢¨¸¨³Ò¥ Ê£²μ¢Ò¥ ´ ¡²Õ¤ ¥³Ò¥,
ÎÊ¢¸É¢¨É¥²Ó´Ò¥ ± ¸± ²Ö·´Ò³ ¢±² ¤ ³, ¨ μÍ¥´¨ÉÓ ¢¥²¨Î¨´Ê ¶μ¸²¥¤´¨Ì ¢ · ¸¸³μÉ·¥´-
´ÒÌ ¸Í¥´ ·¨ÖÌ. Š·μ³¥ Éμ£μ, ¢ · ¡μÉ¥ μ¡¸Ê¦¤ ÕÉ¸Ö ¶¥·¸¶¥±É¨¢Ò Ô±¸¶¥·¨³¥´É ²Ó´μ£μ
μ¡´ ·Ê¦¥´¨Ö ¤ ´´ÒÌ ÔËË¥±Éμ¢.

Most of the Beyond-the-SM models predict scalar particles. Due to this, it is important
to study all possible manifestations of the latter in different kind of experiments. In
this paper, we consider NMSSM scenarios with light (pseudo)scalars, which have masses
ranging from 10 to 100 GeV. They escape the current experimental bounds since they have
large singlet component. The main goal of the study is to revisit the q2-dependent angular
B → K∗ll observables, which are sensitive to scalar contributions, and estimate the
magnitude of the latter in the considered scenarios. In addition, prospects of experimental
study of the effects are discussed.
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§¨±¨ (�”). ‘·¥¤¨ ·¥¤±¨Ì ¶·μÍ¥¸¸μ¢, ±μÉμ·Ò¥ § ¸²Ê¦¨¢ ÕÉ ¡μ²ÓÏμ£μ ¢´¨³ -
´¨Ö ¢ ¶Ê¡²¨± Í¨ÖÌ, ´ ¨¡μ²¥¥ ¶μ¶Ê²Ö·´Ò É¥, ¢ ±μÉμ·ÒÌ ÊÎ ¸É¢ÊÕÉ b-±¢ ·±¨.
� ¶·¨³¥·, μ¡´ ·Ê¦¥´¨¥ μ¡Ð¥¨§¢¥¸É´ÒÌ ·¥¤±¨Ì · ¸¶ ¤μ¢ B → X∗γ ¨
Bs,d → μμ ¸¨²Ó´μ μ£· ´¨Î¨²μ ¢μ§³μ¦´ÊÕ �”, ±μÉμ· Ö ³μ£²  ¶·μÖ¢¨ÉÓ¸Ö
¢ μÉ±²μ´¥´¨ÖÌ μÉ ¶·¥¤¸± § ´¨° ‘Œ. ‚ ¶Ê¡²¨± Í¨ÖÌ É ±¦¥ · ¸¸³ É·¨¢ ÕÉ¸Ö
³´μ£μÎ ¸É¨Î´Ò¥ ·¥¤±¨¥ · ¸¶ ¤Ò, É ±¨¥ ± ± B → K∗ll ¸ ¢¥±Éμ·´Ò³ ³¥§μ´μ³
K∗, · ¸¶ ¤ ÕÐ¨³¸Ö ¶·¥¨³ÊÐ¥¸É¢¥´´μ ´  Kπ. �ÉμÉ É¨¶ ¶·μÍ¥¸¸μ¢ ¶μ§¢μ²Ö¥É
¶μ²ÊÎ¨ÉÓ ¡μ£ ÉÊÕ ¨´Ëμ·³ Í¨Õ μ ¢μ§³μ¦´μ° Ë¨§¨±¥ §  ¶·¥¤¥² ³¨ ‘Œ (BSM)
¶·¨ ¨¸¸²¥¤μ¢ ´¨¨ Ê£²μ¢ÒÌ · ¸¶·¥¤¥²¥´¨°. �μ²¥¥ Éμ£μ, ÔÉμÉ ¶·μÍ¥¸¸ ¢ ¶μ¸²¥¤-
´¥¥ ¢·¥³Ö § ¸²Ê¦¨¢ ¥É ¡μ²ÓÏμ£μ ¢´¨³ ´¨Ö ¸μ ¸Éμ·μ´Ò É¥μ·¥É¨±μ¢, É ± ± ±
Ô±¸¶¥·¨³¥´É ²Ó´μ ¶μ²ÊÎ¥´´Ò¥ §´ Î¥´¨Ö ¤²Ö ´¥±μÉμ·ÒÌ ´ ¡²Õ¤ ¥³ÒÌ μÉ²¨Î -
ÕÉ¸Ö μÉ ¶·¥¤¸± § ´¨° ‘Œ ´  Ê·μ¢´¥ 2Ä3σ. ‘·¥¤¨ É ±¨Ì ´ ¡²Õ¤ ¥³ÒÌ ³μ¦´μ
¢Ò¤¥²¨ÉÓ P ′

5 (¢ Î ¸É´μ¸É¨, ¢ μ¡² ¸É¨ q2 = [4,30, 8,68] ƒÔ‚2) ¨ μÉ´μÏ¥´¨¥
RK∗ = BR(B0 → K0∗μμ)/BR(B0 → K0∗ee) [1]. �É±²μ´¥´¨¥ ¶μ¸²¥¤´¥£μ μÉ
¥¤¨´¨ÍÒ Ê± §Ò¢ ¥É ´  ¢μ§³μ¦´ÊÕ ´¥Ê´¨¢¥·¸ ²Ó´μ¸ÉÓ ¢ ²¥¶Éμ´´μ³ ¸¥±Éμ·¥.

’ ±μ£μ ·μ¤   ´μ³ ²¨¨ ¢ Ë¨§¨±¥  ·μ³ Éμ¢ ¨§ÊÎ ²¨¸Ó ¢μ ³´μ£¨Ì ³μ¤¥²Ó´μ-
´¥§ ¢¨¸¨³ÒÌ ¶μ¤Ìμ¤ Ì, ¢ ±μÉμ·ÒÌ ¢Ò¶μ²´Ö²μ¸Ó £²μ¡ ²Ó´μ¥ Ë¨É¨·μ¢ ´¨¥ ±μ-
ÔËË¨Í¨¥´Éμ¢ ‚¨²Ó¸μ´  ÔËË¥±É¨¢´ÒÌ μ¶¥· Éμ·μ¢. �¡´ ·Ê¦¥´μ, ÎÉμ ¶·μ¸ÉÒ¥
¸Í¥´ ·¨¨ ¸ CNP

9 ∼ −1 ¨²¨ CNP
9 = −CNP

10 � −0,5 (¸³., ´ ¶·¨³¥·, [2]) μ± §Ò-
¢ ÕÉ¸Ö ´¥ Éμ²Ó±μ ¸μ¢³¥¸É¨³Ò³¨ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ ¶μ · §²¨Î-
´Ò³ ·¥¤±¨³ · ¸¶ ¤ ³, ´μ ¨ ¶μ§¢μ²ÖÕÉ μ¡ÑÖ¸´¨ÉÓ ´ ¡²Õ¤ ¥³Ò¥ μÉ±²μ´¥´¨Ö
(¶·¥¤¸± § ´¨Ö ‘Œ μ± §Ò¢ ÕÉ¸Ö ¶·¨ ÔÉμ³ ÌÊ¦¥ (SM pull): ´  Ê·μ¢´¥ ∼ 5,9σ).

’¥³ ´¥ ³¥´¥¥ ¸Éμ¨É μÉ³¥É¨ÉÓ, ÎÉμ £²μ¡ ²Ó´μ¥ Ë¨É¨·μ¢ ´¨¥ ±μÔËË¨Í¨-
¥´Éμ¢ ‚¨²Ó¸μ´  ¤²Ö μ¶¥· Éμ·μ¢ ¢ ÔËË¥±É¨¢´μ° É¥μ·¨¨ ¸² ¡ÒÌ ¢§ ¨³μ¤¥°-
¸É¢¨° (WET) ¤ ¥É ´ ³ Éμ²Ó±μ ±μ¸¢¥´´Ò¥ ´ ³¥±¨ ´  ¢μ§³μ¦´Ò¥ · ¸Ï¨·¥-
´¨Ö ‘Œ. �²ÓÉ¥·´ É¨¢´Ò° ¶μ¤Ìμ¤ § ±²ÕÎ ¥É¸Ö ¢ · ¸¸³μÉ·¥´¨¨ ±μ´±·¥É´μ°
³μ¤¥²¨ BSM ¨ ¨§ÊÎ¥´¨¨ ¥¥ ¶·μÖ¢²¥´¨° ´¥ Éμ²Ó±μ ¢ ·¥¤±¨Ì · ¸¶ ¤ Ì ‘Œ, ´μ ¨
¢ ¶·Ö³ÒÌ ¶μ¨¸± Ì �” ´  ¸μ¢·¥³¥´´ÒÌ ±μ²² °¤¥· Ì. Š·μ³¥ Éμ£μ, É ±¦¥ ÊÎ¨-
ÉÒ¢ ¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ μ¡ÑÖ¸´¥´¨Ö ´ ¡²Õ¤ ¥³μ£μ §´ Î¥´¨Ö ·¥²¨±Éμ¢μ° ¶²μÉ-
´μ¸É¨ É¥³´μ° ³ É¥·¨¨.

‚ ÔÉμ° · ¡μÉ¥ ³Ò ¶·¨¢μ¤¨³ ·¥§Ê²ÓÉ ÉÒ  ´ ²¨§  Ê£²μ¢ÒÌ ´ ¡²Õ¤ ¥³ÒÌ
¢ · ¸¶ ¤¥ B → K∗ll ¢ · ³± Ì ±μ´±·¥É´μ£μ, ¤μ¢μ²Ó´μ Ô±§μÉ¨Î¥¸±μ£μ, ¸Í¥´ -
·¨Ö ¢ ´¥³¨´¨³ ²Ó´μ³ ¸Ê¶¥·¸¨³³¥É·¨Î´μ³ · ¸Ï¨·¥´¨¨ ‘É ´¤ ·É´μ° ³μ¤¥²¨
(�Œ‘‘Œ) [3]. � Ï¥° μ¸´μ¢´μ° ³μÉ¨¢ Í¨¥° ¡Ò²¨ ¤¢  Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ
·¥§Ê²ÓÉ É  (μ¤¨´ Å ´  LEP, ¤·Ê£μ° Å ´  LHC (CMS)), ±μÉμ·Ò¥ Ê± §Ò¢ ²¨
´  ²μ± ²Ó´Ò¥ μÉ±²μ´¥´¨Ö μÉ Ëμ´  ´  Ê·μ¢´¥ 2,3Ä2,8σ (¸³., ´ ¶·¨³¥·, [4]),

μLEP =
σ(e+e− → Zh → Zbb)

σSM(e+e− → Zh → Zbb)
= 0,117 ± 0,057, (1)

μCMS =
σ(gg → h → γγ)

σSM(gg → h → γγ)
= 0,6 ± 0,2, (2)
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�¨¸. 1. B̄ → K̄∗0(→ K−π+)l−l+

¸μ¢³¥¸É´ÒÌ ¸ ¸ÊÐ¥¸É¢μ¢ ´¨¥³ ¸± ²Ö· 
³ ¸¸μ° μ±μ²μ 98 ƒÔ‚. ’ ±μ£μ ·μ¤ 
Î ¸É¨ÍÒ ¸ ³ ²μ° ³ ¸¸μ° ³μ£ÊÉ ¶μ-
Ö¢²ÖÉÓ¸Ö ¢ ¸¨´£²¥É´ÒÌ · ¸Ï¨·¥´¨ÖÌ
Œ‘‘Œ, ±μÉμ·Ò¥ ¶·¥¤¸± §Ò¢ ÕÉ ¸± ²Ö·-
´μ¥ ¸μ¸ÉμÖ´¨¥, ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¥¥ ¸ Î -
¸É¨Í ³¨ ‘Œ Éμ²Ó±μ ¶μ¸·¥¤¸É¢μ³ ¸³¥-
Ï¨¢ ´¨Ö ¸ ¶μ²¥³(-Ö³¨) •¨££¸ . �μ¤¸É· -
¨¢ Ö ¶ · ³¥É·Ò ¸³¥Ï¨¢ ´¨Ö, ³μ¦´μ ¨§-
¡¥¦ ÉÓ ¸É·μ£¨Ì Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ μ£· ´¨Î¥´¨° ¨ ¤ ¦¥ ¶μ²ÊÎ¨ÉÓ μÎ¥´Ó ²¥£-
±μ¥ ¸μ¸ÉμÖ´¨¥ ¸ ³ ¸¸μ°, §´ Î¨É¥²Ó´μ ³¥´ÓÏ¥°, Î¥³ Ê ¡μ§μ´  •¨££¸  ¢ ‘Œ.

�·¥¦¤¥ Î¥³ ¶·¨¸ÉÊ¶¨ÉÓ ± μ¶¨¸ ´¨Õ · ¸¸³μÉ·¥´´ÒÌ ¸Í¥´ ·¨¥¢ �Œ‘‘Œ,
±· É±μ ¶·μ±μ³³¥´É¨·Ê¥³ Ê£²μ¢Ò¥ ´ ¡²Õ¤ ¥³Ò¥, ±μÉμ·Ò¥ ÎÊ¢¸É¢¨É¥²Ó´Ò ± ¸± -
²Ö·´μ³Ê ¸¥±Éμ·Ê ¨ ±μÉμ·Ò¥ ³Ò ¸μ¡¨· ¥³¸Ö μ¡¸Ê¦¤ ÉÓ. �·¥¦¤¥ ¢¸¥£μ, Ê£²μ¢μ¥
· ¸¶·¥¤¥²¥´¨¥ (·¨¸. 1) ¤²Ö B̄0 → K̄∗

0 (→ K−π+)ll § ¤ ¥É¸Ö ± ±

d4Γ(B̄ → K̄∗l−l+)
dq2 d cos θl d cos θK dφ

=
9

32π
J(q2, θl, θK , φ),

£¤¥ q2 = (pl+ + pl−)2 ¨

J = J1s sin2 θK + J1c cos2 θK + (J2s sin2 θK + J2c cos2 θK) cos 2θl +

+ J3 sin2 θK sin2 θl cos 2φ + J4 sin 2θK sin 2θl cosφ + J5 sin 2θK sin θl cosφ+

+ (J6s sin2 θK + J6c cos2 θK) cos θl + J7 sin 2θK sin 2θl sin φ+

+ J8 sin 2θK sin 2θl sin φ + J9 sin2 θK sin2 θl sin 2φ. (3)

‚ μ¡Ð¥³ ¸²ÊÎ ¥ Ê£²μ¢Ò¥ ±μÔËË¨Í¨¥´ÉÒ Ji ¢Ò· ¦ ÕÉ¸Ö Î¥·¥§ ¢μ¸¥³Ó ±μ³-
¶²¥±¸´ÒÌ ¢¥²¨Î¨´. �μ¸²¥¤´¨¥ ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ°  ³¶²¨ÉÊ¤Ò, ¸μμÉ¢¥É¸É¢Ê-
ÕÐ¨¥ ¶μ¶¥·¥Î´μ° (AL,R

‖,⊥ ) ¨²¨ ¶·μ¤μ²Ó´μ° (AL,R
0 ) ¶μ²Ö·¨§ Í¨¨ ³¥§μ´  K∗

0 ,
¢§ ¨³μ¤¥°¸É¢ÊÕÐ¥£μ ¸ ²¥¢Ò³¨ ¨²¨ ¶· ¢Ò³¨ ²¥¶Éμ´´Ò³¨ Éμ± ³¨,   É ±¦¥
 ³¶²¨ÉÊ¤Ò, μÉ· ¦ ÕÐ¨¥ ¢μ§³μ¦´μ¸ÉÓ ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μ¤μ²Ó´μ-¶μ²Ö·¨§μ-
¢ ´´ÒÌ K∗

0 ¸μ ¸± ²Ö·´Ò³¨ (AS) ¨ ¶¸¥¢¤μ¸± ²Ö·´Ò³¨ (At) Éμ± ³¨.
‘ ³¨  ³¶²¨ÉÊ¤Ò μ¡ÒÎ´μ · ¸¸Î¨ÉÒ¢ ÕÉ¸Ö ¢ · ³± Ì WET, § ¤ ¢ ¥³μ° £ -

³¨²ÓÉμ´¨ ´μ³

Hb→sll
eff = −4GF√

2
VtbV

∗
ts

[
10,S,P∑

i=1

(Cl
iO

l
i + C ′ l

i O ′ l
i )

]
. (4)

�·¨ ÔÉμ³ ±μÔËË¨Í¨¥´ÉÒ ‚¨²Ó¸μ´  Cl
i § ¤ ÕÉ ¢±² ¤Ò CŒ (¨²¨ �”) μÉ ÉÖ¦¥-

²ÒÌ ¸É¥¶¥´¥° ¸¢μ¡μ¤Ò. �³¶²¨ÉÊ¤Ò · ¸¶ ¤  ¢±²ÕÎ ÕÉ  ¤·μ´´Ò¥ ³ É·¨Î´Ò¥
Ô²¥³¥´ÉÒ ÔËË¥±É¨¢´ÒÌ μ¶¥· Éμ·μ¢ Ol

i, ±μÉμ·Ò¥ μ¡ÒÎ´μ ¶ · ³¥É·¨§μ¢ ´Ò
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�·¥¤¸± § ´¨Ö ‘Œ ¤²Ö ´¥±μÉμ·ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ‚¨²Ó¸μ´ , · ¸¸Î¨É ´´Ò¥ ¸ ¶μ-
³μÐÓÕ ±μ¤  Flavio 1.5.1. ‡´ Î¥´¨Ö ¤²Ö CS ¨ CP ¶μ²ÊÎ¥´Ò ¨§  ´ ²¨É¨Î¥¸±¨Ì
¢Ò· ¦¥´¨°, ¶·¨¢¥¤¥´´ÒÌ ¢ [5]

Ceff
7 C

′eff
7 Ceff

8 C
′eff
8 C9 C10 CS , ƒÔ‚−1 CP , ƒÔ‚−1

−0,291 −0,006 −0,161 −0,003 4,053 −4,189 −6,03 · 10−5 1,15 · 10−4

¢ É¥·³¨´ Ì Ëμ·³Ë ±Éμ·μ¢ (””). �μ¸²¥¤´¨¥ · ¸¸Î¨ÉÒ¢ ÕÉ¸Ö ¸ ¶μ³μÐÓÕ ¶· -
¢¨²  ¸Ê³³ ´  ¸¢¥Éμ¢μ³ ±μ´Ê¸¥ (¢ μ¡² ¸É¨ ³ ²ÒÌ q2) ¨²¨ ·¥Ï¥ÉμÎ´μ° Š•„
(¢ μ¡² ¸É¨ ¢Ò¸μ±¨Ì q2).

‚ É ¡²¨Í¥ ³μ¦´μ ´ °É¨ ¶·¥¤¸± § ´¨Ö ‘Œ ¤²Ö ±μÔËË¨Í¨¥´Éμ¢ ‚¨²Ó¸μ´ ,
¤ ÕÐ¨Ì ¢±² ¤ ¢ · ¸¸³ É·¨¢ ¥³Ò° ¶·μÍ¥¸¸. ‚ ¤ ²Ó´¥°Ï¥³ ´ ¸ ¡Ê¤ÊÉ ¨´É¥·¥-
¸μ¢ ÉÓ ´ ¡²Õ¤ ¥³Ò¥, ÎÊ¢¸É¢¨É¥²Ó´Ò¥ ± ¸± ²Ö·´Ò³ Î ¸É¨Í ³. �μ¸²¥¤´¨¥ ³μ£ÊÉ
¤ ÉÓ ´¥´Ê²¥¢μ° ¢±² ¤ ¢ ±μÔËË¨Í¨¥´ÉÒ ‚¨²Ó¸μ´  ÔËË¥±É¨¢´ÒÌ μ¶¥· Éμ·μ¢

OS =
e2

16π2
mb(s̄PRb)(l̄l), O′

S =
e2

16π2
mb(s̄PLb)(l̄l), (5)

OP =
e2

16π2
mb(s̄PRb)(l̄γ5l), O′

P =
e2

16π2
mb(s̄PLb)(l̄γ5l), (6)

±μÉμ·Ò¥ ¢Ìμ¤ÖÉ ¢ ¢Ò· ¦¥´¨Ö ¤²Ö AS ¨ At (¨¸±²ÕÎ Ö ”” ¨ ±¨´¥³ É¨Î¥¸±¨¥
Ë ±Éμ·Ò)

At ∝
[
2(Ceff

10 − Ceff′

10 ) +
q2

ml
(CP − C

′

P )
]
, AS ∝ −

[
CS − C

′

S

]
, (7)

£¤¥ ml Å ³ ¸¸  ²¥¶Éμ´ . ‚ ¸¢μÕ μÎ¥·¥¤Ó, At ¤ ¥É ¢±² ¤ ¢ J1c, a AS Å ¢ J1c,
J5, J6c ¨ J7, ¶·¨Î¥³

J6c = 4βl
ml√
q2

Re
(
AL

0 A∗
S + AR∗

0 AS

)
, (8)

£¤¥ βl =
√

1 − (4m2
l )/q2. ‚¨¤´μ, ÎÉμ ¥¸²¨ AS = 0, Éμ ¨ J6c = 0 (¢ μÉ²¨Î¨¥ μÉ

J1c, J5 ¨ J7), ÎÉμ ¤¥² ¥É J6c μÉ²¨Î´Ò³ ¨´¤¨± Éμ·μ³ ´¥´Ê²¥¢μ£μ ¢±² ¤  ¢ AS .
ˆ§-§  ´¥¶¥·ÉÊ·¡ É¨¢´μ° ¶·¨·μ¤Ò  ¤·μ´´ÒÌ ³ É·¨Î´ÒÌ Ô²¥³¥´Éμ¢, ¢Ìμ-

¤ÖÐ¨Ì ¢ Ji, ´¥μ¶·¥¤¥²¥´´μ¸ÉÓ ¢ · ¸Î¥É¥ ¶μ¸²¥¤´¨Ì ¤μ¢μ²Ó´μ ¢¥²¨± . —Éμ¡Ò
μ¡μ°É¨ ÔÉÊ ¶·μ¡²¥³Ê, ¢¢μ¤¨É¸Ö ´ ¡μ· ®Î¨¸ÉÒÌ¯ ´ ¡²Õ¤ ¥³ÒÌ, ±μÉμ·Ò¥ ¶·¥¤-
¸É ¢²ÖÕÉ ¸μ¡μ° μÉ´μÏ¥´¨Ö Ji ¨ ¢ ²¨¤¨·ÊÕÐ¥³ ¶μ·Ö¤±¥ ´¥ § ¢¨¸ÖÉ μÉ ””
¢ μ¡² ¸É¨ ¡μ²ÓÏ¨Ì μÉ¤ Î K∗ ¨²¨ ³ ²ÒÌ q2. ‘·¥¤¨ É ±¨Ì ´ ¡²Õ¤ ¥³ÒÌ ¢Ò-
¤¥²ÖÕÉ [6]

S1 = −βl

√
q2J6c

4mlJ2c
, (9)
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J2cJ
2
2sS2 = 4J2c(4J2

2s − J2
3 ) + (8J2

4 + 2J
′2
7 )(2J2s + J3)+

+ (8J2
8 + 2J

′2
5 )(2J2s − J3) + 16J4J8J9 − 4J2cJ

2
9 − 4J4J

′
5J

′
6s −

− J2cJ
′2
6s − 4J ′

6sJ
′
7J9, J ′

i ≡ βlJi. (10)

Œμ¦´μ ¢¨¤¥ÉÓ, ÎÉμ ¢Ò· ¦¥´¨¥ ¤²Ö S2 ¤μ¢μ²Ó´μ £·μ³μ§¤±μ¥,   ¢¥²¨Î¨´ 
S1 ¶·μ¶μ·Í¨μ´ ²Ó´  J6c. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ¸±μ´Í¥´É·¨·Ê¥³ ¸¢μ¥ ¢´¨³ ´¨¥ ´ 
¶·¥¤¸± § ´¨ÖÌ �Œ‘‘Œ ¤²Ö S1 ¨ ¸· ¢´¨³ ¨Ì ¸ ¶·¥¤¸± § ´¨Ö³¨ ¤²Ö ¢¥²¨Î¨´Ò
S6c ≡ J6c/(dΓ/dq2), ±μÉμ· Ö É ±¦¥ · ¸¸³ É·¨¢ ¥É¸Ö ¢ ¶Ê¡²¨± Í¨ÖÌ.

‚ · ³± Ì �Œ‘‘Œ ¢¢μ¤¨É¸Ö ¤μ¶μ²´¨É¥²Ó´μ¥ ¸¨´£²¥É´μ¥ ¶μ ± ²¨¡·μ¢μÎ-
´μ° £·Ê¶¶¥ ¸Ê¶¥·¶μ²¥ S (±μ³¶²¥±¸´Ò° ¸± ²Ö· + ¢¥°²¥¢¸±¨° Ë¥·³¨μ´). �μ-
¸²¥¤´¥¥ ¢§ ¨³μ¤¥°¸É¢Ê¥É ¸ ¶μ²Ö³¨ •¨££¸  ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³¨ ¸Ê¶¥·¶ ·É´¥-
· ³¨ H1, H2. ‘Ê¶¥·¶μÉ¥´Í¨ ² �Œ‘‘Œ W ¨ ² £· ´¦¨ ´, ³Ö£±μ ´ ·ÊÏ ÕÐ¨°
¸Ê¶¥·¸¨³³¥É·¨Õ Lsoft, ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¸²¥¤ÊÕÐ¨¥ ¤μ¶μ²´¨É¥²Ó´Ò¥ Î²¥´Ò:

W 	 λŜ(Ĥ1Ĥ2) +
κ

3
Ŝ3, Lsoft 	 −λAλH1H2S − 1

3
κAκS3, (11)

£¤¥ S ¨ Hi ¸μμÉ¢¥É¸É¢ÊÕÉ ¸± ²Ö·´Ò³ ±μ³¶μ´¥´É ³ ¸Ê¶¥·¶μ²¥° Ŝ ¨ Ĥi.
ŒÒ ¸²¥¤Ê¥³ · ¡μÉ¥ [7], ¢ ±μÉμ·μ° · ¸¸³ É·¨¢ ² ¸Ó Z3-¨´¢ ·¨ ´É´ Ö

�Œ‘‘Œ ¸ Ê´¨¢¥·¸ ²Ó´Ò³¨ ³Ö£±μ ´ ·ÊÏ ÕÐ¨³¨ ¸Ê¶¥·¸¨³³¥É·¨Õ ¸² £ ¥-
³Ò³¨. �·¨ ÔÉμ³ ¨¸¶μ²Ó§Ê¥É¸Ö ¸²¥¤ÊÕÐ Ö ¶ · ³¥É·¨§ Í¨Ö:

m0, m1/2, A0, tan β(= v2/v1), λ, κ, Aλ, Aκ, μeff(= λs), (12)

£¤¥ m0, m1/2 Ö¢²ÖÕÉ¸Ö Ê´¨¢¥·¸ ²Ó´Ò³¨ ³Ö£±¨³¨ ³ ¸¸ ³¨ ¤²Ö ¸± ²Ö·μ¢ ¨ Ë¥·-
³¨μ´μ¢ ¸μμÉ¢¥É¸É¢¥´´μ. ‡´ Î¥´¨Ö ¢ ±ÊÊ³´μ£μ ¸·¥¤´¥£μ ¸± ²Ö·´ÒÌ ±μ³¶μ´¥´É
H1,2 ¨ S μ¡μ§´ Î ÕÉ¸Ö ± ± v1,2 ¨ s. ‚ Éμ ¢·¥³Ö ± ± v2

1 + v2
2 Ë¨±¸¨·Ê-

¥É¸Ö ¢ ±ÊÊ³´Ò³ μ¦¨¤ ´¨¥³ ¢ ‘Œ, ¢³¥¸Éμ μÉ´μÏ¥´¨Ö v2/v1 ¨ s ¨¸¶μ²Ó§ÊÕÉ¸Ö
tan β ¨ ÔËË¥±É¨¢´Ò° μ-¶ · ³¥É· μeff . “´¨¢¥·¸ ²Ó´μ¸ÉÓ Î ¸É¨Î´μ ´ ·ÊÏ¥´ 
¢ ¸¥±Éμ·¥ ³Ö£±¨Ì É·¨²¨´¥°´ÒÌ ¢¥·Ï¨´: Aλ ¨ Aκ ¨§ Ê· ¢´¥´¨Ö (11) § ¤ ÕÉ¸Ö
´¥§ ¢¨¸¨³μ μÉ A0.

”¨§¨Î¥¸±¨¥ ¸± ²Ö·Ò ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ²¨´¥°´Ò¥ ±μ³¡¨´ Í¨¨ H1, H2

¨ S. � ¶·¨³¥·, ¤²Ö ¸²ÊÎ Ö CP-Î¥É´ÒÌ ¸μ¸ÉμÖ´¨° ¨³¥¥³

hi = Si1H1 + Si2H2 + Si3S, (13)

£¤¥ Sij Å ³ É·¨Í  ¸³¥Ï¥´¨Ö ¢ CP-Î¥É´μ³ ¸¥±Éμ·¥. Š ± ¡Ò²μ Ê¶μ³Ö´ÊÉμ
¢ÒÏ¥, ³μ¦´μ ´ ¸É·μ¨ÉÓ ¶ · ³¥É·Ò ³μ¤¥²¨ É ±¨³ μ¡· §μ³, ÎÉμ¡Ò ¸μ¸ÉμÖ´¨¥
h1 ¸É ²μ ¶·¥¨³ÊÐ¥¸É¢¥´´μ ¸¨´£²¥Éμ³ ‘Œ (¨³¥² ¡μ²ÓÏÊÕ ±μ³¶μ´¥´ÉÊ S13).
‚ ÔÉμ³ ¸²ÊÎ ¥ h2 ¶·¥¤¸É ¢²Ö¥É ‘Œ-¶μ¤μ¡´Ò° ¡μ§μ´ •¨££¸  ¸ mh2 � 125 ƒÔ‚:

M2
h,SM = m2

h,2 � M2
Z cos2 2β + λ2v2 sin2 2β − λ2v2

κ2
(λ− κ sin 2β)2 + . . . (14)

‘Éμ¨É μÉ³¥É¨ÉÓ, ÎÉμ ¢ μÉ²¨Î¨¥ μÉ ³¨´¨³ ²Ó´μ£μ ¸Ê¶¥·¸¨³³¥É·¨Î´μ£μ
· ¸Ï¨·¥´¨Ö (Œ‘‘Œ) ¢ �Œ‘‘Œ ¡² £μ¤ ·Ö ¤μ¶μ²´¨É¥²Ó´Ò³ ¸² £ ¥³Ò³ ¢ (14)
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³μ¦´μ ¶μ²ÊÎ¨ÉÓ ¶· ¢¨²Ó´μ¥ §´ Î¥´¨¥ ³ ¸¸Ò ¡μ§μ´  •¨££¸  ‘Œ ¡¥§ ¡μ²ÓÏ¨Ì
¶¥É²¥¢ÒÌ ¶μ¶· ¢μ± μÉ ¸Ê¶¥·¶ ·É´¥·μ¢ Éμ¶-±¢ ·± .

Œμ¦´μ ¢¨¤¥ÉÓ, ÎÉμ h1 ¢§ ¨³μ¤¥°¸É¢Ê¥É ¸ ´¨¦´¨³¨ ±¢ ·± ³¨ ¶ÊÉ¥³ ¸³¥-
Ï¨¢ ´¨Ö ¸ H1,   ¸ ¢¥·Ì´¨³¨ Å ¶ÊÉ¥³ ¸³¥Ï¨¢ ´¨Ö ¸ H2. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³,
ÎÉμ¡Ò μ¡ÑÖ¸´¨ÉÓ Ê± § ´´Ò¥ · ´¥¥ μÉ±²μ´¥´¨Ö LEP ¨ CMS, Ô²¥³¥´É ³ É·¨ÍÒ
¸³¥Ï¨¢ ´¨Ö S11 ¤μ²¦¥´ ¡ÒÉÓ ¶μ¤ ¢²¥´ ¶μ μÉ´μÏ¥´¨Õ ± S12 (É ± ± ± ¨³¥´´μ
¶¥É²¨ ¸ (Éμ¶-)±¢ ·±μ³ ¶·¨¢μ¤ÖÉ ± ÔËË¥±É¨¢´μ³Ê ¢§ ¨³μ¤¥°¸É¢¨Õ £²Õμ´Ä
£²Õμ´Äh1) [8].

�´ ²¨§ ¶μ¤μ¡´ÒÌ ¸Í¥´ ·¨¥¢ ¸ ²¥£±¨³¨ ¸¨´£²¥Éμ¶μ¤μ¡´Ò³¨ ¡μ§μ´ ³¨
•¨££¸  ¡Ò² ¶·μ¢¥¤¥´ ¢ · ¡μÉ¥ [7] ¸  ±Í¥´Éμ³ ´  ¸¢μ°¸É¢  ¶μ¸²¥¤´¨Ì ¨ ¸μμÉ-
¢¥É¸É¢ÊÕÐ¨¥ ±μ²² °¤¥·´Ò¥ ¸¨£´ ÉÊ·Ò. �¡´ ·Ê¦¥´μ, ÎÉμ ³μ¦´μ ¢Ò¤¥²¨ÉÓ ¤¢¥
μ¡² ¸É¨ ¢ ¶·μ¸É· ´¸É¢¥ ¶ · ³¥É·μ¢: μ¡² ¸ÉÓ I (¸ ´¥¡μ²ÓÏ¨³¨ tan β ¨ μÉ´μ¸¨-
É¥²Ó´μ ¡μ²ÓÏ¨³¨ κ ¨ λ) ¨ μ¡² ¸ÉÓ II (¸ ¡μ²ÓÏ¨³¨ tan β ¨ ³ ²¥´Ó±¨³¨ κ, λ).
‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ μ¡¸Ê¦¤ ÕÉ¸Ö ¢μ§³μ¦´Ò¥ ¶·μÖ¢²¥´¨Ö ¶·¥¤¸± §Ò¢ ¥³ÒÌ
²¥£±¨Ì ¸± ²Ö·μ¢ ¢ ´ ¡²Õ¤ ¥³ÒÌ · ¸¶ ¤  B → K∗ll.

ŒÒ ¨¸¶μ²Ó§μ¢ ²¨ Ì · ±É¥·´Ò¥ ¸Í¥´ ·¨¨, ¶·¥¤¸É ¢²¥´´Ò¥ ¢ · ¡μÉ¥ [7],
¢ ± Î¥¸É¢¥ μÉ¶· ¢´μ° ÉμÎ±¨ ´ Ï¨Ì ¨¸¸²¥¤μ¢ ´¨°. —Éμ¡Ò ¸£¥´¥·¨·μ¢ ÉÓ ¸¶¥±É·
�Œ‘‘Œ ¶μ § ¤ ´´Ò³ Ê´¨¢¥·¸ ²Ó´Ò³ ¶ · ³¥É· ³, ³Ò ¨¸¶μ²Ó§μ¢ ²¨ ¶μ¸²¥¤-
´ÕÕ ¢¥·¸¨Õ ¶ ±¥É  NMSSMTools (5.4.0) [9],   É ±¦¥ ±μ¤Ò HiggsBounds
(5.3.2beta) [10] ¨ HiggsSignals (2.2.3beta) [11]. �μ¸²¥¤´¨¥ ¶μ§¢μ²ÖÕÉ ¸μ¶μ¸É -
¢¨ÉÓ ¶·¥¤¸± § ´¨Ö �Œ‘‘Œ ¢ ¸¥±Éμ·¥ •¨££¸  ¸ ¸μ¢·¥³¥´´Ò³¨ Ô±¸¶¥·¨³¥´-
É ²Ó´Ò³¨ μ£· ´¨Î¥´¨Ö³¨. “£²μ¢Ò¥ ´ ¡²Õ¤ ¥³Ò¥ · ¸¸Î¨ÉÒ¢ ²¨¸Ó ¸ ¶μ³μÐÓÕ
¶ ±¥Éμ¢ SuperIso (4.0) [12] ¨ Flavio (1.5.1) [13].

�± §Ò¢ ¥É¸Ö, ÎÉμ ¸Í¥´ ·¨¨ c ²¥£±¨³ ¡μ§μ´μ³ •¨££¸  μÎ¥´Ó Éμ´±μ ´ -
¸É·μ¥´Ò ¨ ´¥§´ Î¨É¥²Ó´Ò¥ ¨§³¥´¥´¨Ö ¢Ìμ¤´ÒÌ ¶ · ³¥É·μ¢ ¶·¨¢μ¤ÖÉ ± §´ Î¨-
É¥²Ó´Ò³ ¨§³¥´¥´¨Ö³ ¢ ¸¶¥±É·¥. � Ï¨³ μ¸´μ¢´Ò³ ¨´É¥·¥¸μ³ ¡Ò²μ ¨§ÊÎ¥´¨¥
´ ¡²Õ¤ ¥³ÒÌ S1 ¨ S2. ŒÒ μ¦¨¤ ²¨, ÎÉμ ¡μ§μ´Ò •¨££¸  ¸ ³ ²μ° ³ ¸¸μ° ³μ£ÊÉ
¶·¨¢¥¸É¨ ± Ê¸¨²¥´¨Õ ¢±² ¤μ¢ ¢ CS (¨§-§  h1) ¨ CP (¨§-§  a1) μÉ ¤¨ £· ³³
É¨¶  ®¶¨´£¢¨´¯, ±μÉμ·Ò¥ ¢¥¤ÊÉ ¸¥¡Ö ± ± m−2

h,a. Šμ´¥Î´μ, É ±μ£μ ·μ¤  Ê¸¨²¥-
´¨¥ ´¥ ³μ¦¥É ¡ÒÉÓ ¡μ²ÓÏ¨³ ¨§-§  ³ ²μ¸É¨ ±μ´¸É ´É ¸¢Ö§¨ ¸¨´£²¥Éμ¶μ¤μ¡´ÒÌ
¸μ¸ÉμÖ´¨° ¸ Î ¸É¨Í ³¨ ‘Œ. �μ²¥¥ Éμ£μ, ´¥ ¤μ¶Ê¸± ¥É¸Ö ´ ·ÊÏ ÉÓ ¸É·μ£¨¥
μ£· ´¨Î¥´¨Ö, ¢μ§´¨± ÕÐ¨¥ ¶·¨ ¨§³¥·¥´¨ÖÌ μÉ´μ¸¨É¥²Ó´μ° ¢¥·μÖÉ´μ¸É¨ · ¸-
¶ ¤  BR(Bs,d → μ+μ−) = (2,72 ± 0,41) · 10−9 [14], ±μÉμ· Ö É ±¦¥ § ¢¨¸¨É
μÉ CS ¨ CP .

‚ ·¥§Ê²ÓÉ É¥ ¶·μ¢¥¤¥´´μ£μ ´ ³¨  ´ ²¨§  ¡Ò²¨ ´ °¤¥´Ò ¸Í¥´ ·¨¨ ¢ Ê¶μ-
³Ö´ÊÉμ° · ´¥¥ μ¡² ¸É¨ I, ±μÉμ·Ò¥ Ê¤μ¢²¥É¢μ·ÖÕÉ É¥±ÊÐ¨³ μ£· ´¨Î¥´¨Ö³ ¶μ
¶·Ö³μ³Ê ¶μ¨¸±Ê ¸± ²Ö·´ÒÌ ¸μ¸ÉμÖ´¨° ¨ ¸μ¢³¥¸É¨³Ò ¸ ¤ ´´Ò³¨ ¶μ ¨§³¥·¥-
´¨Ö³ ±μ´¸É ´É ¸¢Ö§¨ ‘Œ-¶μ¤μ¡´μ£μ ¡μ§μ´  •¨££¸ . �  ·¨¸. 2 ¶·¥¤¸É ¢²¥´Ò
¶·¥¤¸± § ´´Ò¥ ³ ¸¸Ò ²¥£±¨Ì CP-Î¥É´ÒÌ ¨ CP-´¥Î¥É´ÒÌ ¡μ§μ´μ¢ •¨££¸  ¢³¥-
¸É¥ ¸ ³ ¸¸μ° ‘Œ-¶μ¤μ¡´μ£μ ¸μ¸ÉμÖ´¨Ö.

Œμ¦´μ ¢¨¤¥ÉÓ, ÎÉμ ³ ¸¸  ‘�-Î¥É´μ£μ ¸μ¸ÉμÖ´¨Ö ´ Ìμ¤¨É¸Ö ¢ ¤¨ ¶ §μ´¥
μÉ 70 ¤μ 90 ƒÔ‚, ¢ Éμ ¢·¥³Ö ± ± ³ ¸¸  ‘�-´¥Î¥É´ÒÌ ¡μ§μ´μ¢ •¨££¸μ¢ ³μ¦¥É
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�¨¸. 2. Œ ¸¸Ò ¸¨´£²¥Éμ¶μ¤μ¡´ÒÌ ¡μ§μ´μ¢ •¨££¸  ( ) ¨ ‘Œ-¶μ¤μ¡´μ£μ ¡μ§μ´  •¨£-
£¸  (¡) ± ± ËÊ´±Í¨¨ λ. ’ ±¦¥ Ê± § ´Ò §´ Î¥´¨Ö ¤·Ê£¨Ì ¶ · ³¥É·μ¢. �·¥¤¸É ¢²¥´
´¥¤ ¢´¨° ·¥§Ê²ÓÉ É ATLAS [15] ¤²Ö ³ ¸¸Ò ¡μ§μ´  •¨££¸ , ¨ ¶μ± § ´  ¸μμÉ¢¥É¸É¢ÊÕÐ Ö
¨¸±²ÕÎ¥´´ Ö μ¡² ¸ÉÓ

¡ÒÉÓ ¤ ¦¥ ³¥´¥¥ 10 ƒÔ‚. �¤´ ±μ μ± §Ò¢ ¥É¸Ö, ÎÉμ ±μ´¸É ´ÉÒ ¸¢Ö§¨ ²¥£±¨Ì
¡μ§μ´μ¢ •¨££¸  ¸ Î ¸É¨Í ³¨ ‘Œ ¤μ¢μ²Ó´μ ³ ²Ò, ¶μÔÉμ³Ê ¢ · ¸¸³ É·¨¢ ¥³ÒÌ
¸Í¥´ ·¨ÖÌ ´¥¢μ§³μ¦´μ μ¡ÑÖ¸´¨ÉÓ μÉ±²μ´¥´¨Ö LEP ¨ CMS, É ± ± ± ¸μμÉ¢¥É-
¸É¢ÊÕÐ¨¥ ¢¥²¨Î¨´Ò ¶·¥¤¸± §Ò¢ ÕÉ¸Ö ´  ¶μ·Ö¤μ± ³¥´ÓÏ¥ É¥Ì, ÎÉμ Ê± § ´Ò
¢ (2). �¥¸³μÉ·Ö ´  ÔÉμ, ¨´É¥·¥¸´μ ¶μ¸³μÉ·¥ÉÓ, ´ ¸±μ²Ó±μ ¸¨²Ó´μ μÉ²¨Î ¥É¸Ö
μÉ ‘Œ ¶·¥¤¸± §Ò¢ ¥³Ò° ¢±² ¤ ¢ Ê£²μ¢Ò¥ ´ ¡²Õ¤ ¥³Ò¥.

‘μμÉ¢¥É¸É¢ÊÕÐ¨¥ ·¥§Ê²ÓÉ ÉÒ ¤²Ö S1 ¨ S6c, Ê¸·¥¤´¥´´Ò¥ ¢ μ¡² ¸É¨ q2 =
[1, 1,6] ƒÔ‚2, ¶μ± § ´Ò ´  ·¨¸. 3. „²Ö ¸· ¢´¥´¨Ö É ±¦¥ Ê± § ´Ò ´¥´Ê²¥¢μ¥
§´ Î¥´¨¥ ¤²Ö ‘Œ (£μ·¨§μ´É ²Ó´Ò¥ ²¨´¨¨) ¨ 1σ-´¥μ¶·¥¤¥²¥´´μ¸É¨ ¢ ¶·¥¤-
¸± § ´¨ÖÌ, ¸¢Ö§ ´´Ò¥ ¸ ¢ ·¨ Í¨¥° ¶ · ³¥É·μ¢ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ”” ¢μ±·Ê£
¸¢μ¨Ì Í¥´É· ²Ó´ÒÌ §´ Î¥´¨°. Œμ¦´μ ¢¨¤¥ÉÓ, ÎÉμ S1 ¶·μÖ¢²Ö¥É ³¥´ÓÏÊÕ ÎÊ¢-
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�¨¸. 3. ‡ ¢¨¸¨³μ¸ÉÓ S1 ( ) ¨ S6c (¡) μÉ λ. ˆ¸¶μ²Ó§μ¢ ´ ÉμÉ ¦¥ ´ ¡μ· ¶ · ³¥É·μ¢, ÎÉμ ¨
´  ·¨¸. 2. ’ ±¦¥ Ê± § ´ ¢±² ¤ ‘Œ (£μ·¨§μ´É ²Ó´ Ö ÏÉ·¨Ì¶Ê´±É¨·´ Ö ²¨´¨Ö). �μ²μ¸Ò
¸μμÉ¢¥É¸É¢ÊÕÉ ´¥μ¶·¥¤¥²¥´´μ¸É¨ ¢ 1σ ¨§-§  ¢ ·¨ Í¨° ¶ · ³¥É·μ¢ ””, · ¸¸Î¨É ´´ÒÌ
¸ ¶μ³μÐÓÕ Flavio

¸É¢¨É¥²Ó´μ¸ÉÓ ±  ¤·μ´´Ò³ ””, Î¥³ S6c, ÎÉμ ¢ ¶·¨´Í¨¶¥ ¶μ§¢μ²Ö¥É μÉ¤¥²¨ÉÓ
ÔËË¥±ÉÒ �” μÉ ‘Œ.

�¤´ ±μ ¢ ¦´μ μÍ¥´¨ÉÓ ¶¥·¸¶¥±É¨¢Ò ¡Ê¤ÊÐ¨Ì ¨§³¥·¥´¨° É ±μ£μ ·μ¤  ´ -
¡²Õ¤ ¥³ÒÌ. �± §Ò¢ ¥É¸Ö, ÎÉμ ´ ¡²Õ¤ ¥³ Ö S6c ¡Ò²  ¨§ÊÎ¥´  ¢ Ô±¸¶¥·¨³¥´É¥
LHCb [16]. �μ²ÊÎ¥´´Ò° ·¥§Ê²ÓÉ É ¸μ¢³¥¸É¨³ ¸ ´Ê²¥³ ¸  ¡¸μ²ÕÉ´μ° ´¥μ¶·¥¤¥-
²¥´´μ¸ÉÓÕ μ±μ²μ 0,2Ä0,3, £¤¥ ¶·¥μ¡² ¤ ¥É ¸É É¨¸É¨Î¥¸± Ö ¶μ£·¥Ï´μ¸ÉÓ. �Éμ
´ ³´μ£μ ¡μ²ÓÏ¥, Î¥³ ¶·μ£´μ§¨·Ê¥³Ò° ¸¨£´ ² μÉ ¸± ²Ö·´ÒÌ μ¶¥· Éμ·μ¢ ± ± ¢
‘Œ, É ± ¨ ¢ · ¸¸³ É·¨¢ ¥³ÒÌ ¸Í¥´ ·¨ÖÌ �Œ‘‘Œ. ’ ±¦¥ ¸Éμ¨É μÉ³¥É¨ÉÓ, ÎÉμ
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¤ ¦¥ ¢ μÉ¤ ²¥´´μ³ ¡Ê¤ÊÐ¥³ (¸³., ´ ¶·¨³¥·, [17]) ± ± Ô±¸¶¥·¨³¥´Éμ¢ LHCb,
É ± ¨ Belle-II ¸É É¨¸É¨Î¥¸±¨¥ ´¥μ¶·¥¤¥²¥´´μ¸É¨ ³μ£ÊÉ ¡ÒÉÓ Ê³¥´ÓÏ¥´Ò ²¨ÏÓ
¶·¨¡²¨§¨É¥²Ó´μ ¢ 20 · § (¶μ μÍ¥´± ³ ¤²Ö LHCb (50 Ë¡−1) ¨§ ¶·¥¤¶μ²μ¦¥´¨Ö,
ÎÉμ ´¥μ¶·¥¤¥²¥´´μ¸ÉÓ ³ ¸ÏÉ ¡¨·Ê¥É¸Ö ± ±

√
n(BB̄), £¤¥ n(BB̄) Å ±μ²¨Î¥-

¸É¢μ ¶·μ¨§¢¥¤¥´´ÒÌ ¶ · BB̄). Š ¸μ¦ ²¥´¨Õ, ÔÉμ£μ Ö¢´μ ´¥¤μ¸É ÉμÎ´μ ¤²Ö
¨§³¥·¥´¨Ö ¶·¥¤¸± §Ò¢ ¥³μ£μ ¸¨£´ ² .

’ ±¨³ μ¡· §μ³, ³Ò · ¸¸³μÉ·¥²¨ Éμ´±μ ´ ¸É·μ¥´´Ò¥ �Œ‘‘Œ-¸Í¥´ ·¨¨
¸ ²¥£±¨³¨ ¸¨´£²¥Éμ¶μ¤μ¡´Ò³¨ ¸± ²Ö·´Ò³¨ ¸μ¸ÉμÖ´¨Ö³¨ ¨ ¨§ÊÎ¨²¨ ÎÊ¢¸É¢¨-
É¥²Ó´Ò¥ ± ¸± ²Ö·´Ò³ ¢±² ¤ ³ Ê£²μ¢Ò¥ ´ ¡²Õ¤ ¥³Ò¥ ¢ · ¸¶ ¤¥ B → K∗ll.
‚ μÉ¸ÊÉ¸É¢¨¥ ¢±² ¤  ‘Œ ´¥´Ê²¥¢μ° ·¥§Ê²ÓÉ É ¤²Ö É ±μ£μ ¢¨¤  ´ ¡²Õ¤ ¥³ÒÌ
Ê± §Ò¢ ² ¡Ò ´  ´ ²¨Î¨¥ �”. �¤´ ±μ ¨§-§  ´¥¡μ²ÓÏ¨Ì ¶μ¶· ¢μ± ‘Œ ¶μ¸²¥¤-
´¥¥ ÊÉ¢¥·¦¤¥´¨¥ ´¥ ¸μ¢¸¥³ ¢¥·´μ. � Ï¨ μÍ¥´±¨ ¶μ± § ²¨, ÎÉμ, · ¸¸³ É·¨¢ Ö
´ ¡²Õ¤ ¥³ÊÕ S1, ±μÉμ· Ö ³¥´¥¥ ÎÊ¢¸É¢¨É¥²Ó´  ±  ¤·μ´´Ò³ ³ É·¨Î´Ò³ Ô²¥-
³¥´É ³, Î¥³ S6c, ³μ¦´μ μÉ²¨Î¨ÉÓ ¶·¥¤¸± § ´¨¥ ‘Œ μÉ �Œ‘‘Œ. �¤´ ±μ É¥-
±ÊÐ¨¥ ¨ ¡Ê¤ÊÐ¨¥ Ô±¸¶¥·¨³¥´ÉÒ μ± §Ò¢ ÕÉ¸Ö ´¥¤μ¸É ÉμÎ´μ ÉμÎ´Ò³¨, ÎÉμ¡Ò
¢Ò¤¥²¨ÉÓ · ¸¸³ É·¨¢ ¥³Ò° ÔËË¥±É.

�¢Éμ·Ò ¢Ò· ¦ ÕÉ ¡² £μ¤ ·´μ¸ÉÓ μ·£ ´¨§ Éμ· ³ ±μ´Ë¥·¥´Í¨¨ §  ¶·¥¤μ-
¸É ¢²¥´´ÊÕ ¢μ§³μ¦´μ¸ÉÓ ¢Ò¸ÉÊ¶¨ÉÓ ¸ ¤μ±² ¤μ³,   É ±¦¥ F. Straub, D. van Dyk
¨ F.Mahmoudi §  ¶μ²¥§´Ò¥ ¸μ¢¥ÉÒ μÉ´μ¸¨É¥²Ó´μ ±μ¤μ¢ Flavio ¨ Superiso.
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