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1 � ÊÎ´μ-¨¸¸²¥¤μ¢ É¥²Ó¸±¨° ¨´¸É¨ÉÊÉ Ö¤¥·´μ° Ë¨§¨±¨ ¨³. „. ‚. ‘±μ¡¥²ÓÍÒ´ 
Œμ¸±μ¢¸±μ£μ £μ¸Ê¤ ·¸É¢¥´´μ£μ Ê´¨¢¥·¸¨É¥É  ¨³. Œ. ‚. ‹μ³μ´μ¸μ¢ , Œμ¸±¢ 
2 Œμ¸±μ¢¸±¨° £μ¸Ê¤ ·¸É¢¥´´Ò° Ê´¨¢¥·¸¨É¥É ¨³. Œ. ‚. ‹μ³μ´μ¸μ¢ , Œμ¸±¢ 

�·¥¤¸É ¢²¥´Ò ´¥¤ ¢´¨¥ ·¥§Ê²ÓÉ ÉÒ ±μ²² ¡μ· Í¨¨ ATLAS ¶μ ¨§³¥·¥´¨Õ ¶ · -
³¥É·μ¢ · ¸¶ ¤μ¢ B-³¥§μ´μ¢ ¢ ¸μ¸ÉμÖ´¨Ö ¸ Î ·³μ´¨¥³. �·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ ¨§³¥-
·¥´¨Ö ³ ¸¸Ò B+-³¥§μ´ ,   É ±¦¥ ¤μ²¨ J/ψ-³¥§μ´μ¢, Ö¢²ÖÕÐ¨Ì¸Ö ¶·μ¤Ê±É ³¨ · ¸-
¶ ¤μ¢ b- ¤·μ´μ¢, ¶·¨ Ô´¥·£¨¨ pp-¸μÊ¤ ·¥´¨° 13 ’Ô‚ ¢ ¸¨¸É¥³¥ Í¥´É·  ³ ¸¸. ’ ±¦¥
¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¶ ·Í¨ ²Ó´ÒÌ Ï¨·¨´ ¨ ¶μ²Ö·¨§ Í¨¨ ¢ · ¸¶ ¤ Ì
B+

c → J/ψD+
s ¨ B+

c → J/ψD∗+
s ¨ ¶ · ³¥É·μ¢ CP-´ ·ÊÏ¥´¨Ö ¢ · ¸¶ ¤¥ B0

s → J/ψφ
¶·¨ §´ Î¥´¨ÖÌ Ô´¥·£¨¨ pp-¸μÊ¤ ·¥´¨° ¢ ¸¨¸É¥³¥ Í¥´É·  ³ ¸¸ 7 ¨ 8 ’Ô‚.

The paper presents several recent ATLAS results for the analyses of B-meson decays
into charmonium states. These include measurements of the B+ mass and differential
non-prompt J/ψ production in pp collisions at

√
s = 13 TeV, as well as the study of the

B+
c → J/ψD+

s and B+
c → J/ψD∗+

s decays and CP-violation parameters measurement
in the B0

s → J/ψφ decay with 7 and 8 TeV pp data.

PACS: 14.40.Nd; 13.25.Hw

‚‚…„…�ˆ…

‚ 2015 £. ´ Î ²¸Ö ¢Éμ·μ° ¸¥ ´¸ · ¡μÉÒ 	μ²ÓÏμ£μ  ¤·μ´´μ£μ ±μ²² °-
¤¥· . …³Ê ¶·¥¤Ï¥¸É¢μ¢ ² ¶¥·¥·Ò¢ ¤²¨É¥²Ó´μ¸ÉÓÕ ¢ ¤¢  £μ¤ , ¢ É¥Î¥´¨¥ ±μ-
Éμ·μ£μ ¶·μ¢μ¤¨²¨¸Ó · ¡μÉÒ ¶μ Ê¸μ¢¥·Ï¥´¸É¢μ¢ ´¨Õ ±μ²² °¤¥·  ¨ ¥£μ Ô±¸¶¥-
·¨³¥´É ²Ó´ÒÌ Ê¸É ´μ¢μ±. ’ ±, ¢ ´μ¢μ³ ¸¥ ´¸¥ Ô´¥·£¨Ö pp-¸μÊ¤ ·¥´¨° ¡Ò² 
Ê¢¥²¨Î¥´  ¸ 8 ¤μ 13 ’Ô‚, §´ Î¨É¥²Ó´μ ¢μ§·μ¸²¨ ¸¢¥É¨³μ¸ÉÓ ¨ Î¨¸²μ pp-
¢§ ¨³μ¤¥°¸É¢¨° ´  μ¤´μ ¶¥·¥¸¥Î¥´¨¥ ¶ÊÎ±μ¢. �¤´μ° ¨§ ¸ÊÐ¥¸É¢¥´´ÒÌ ³μ¤¨-
Ë¨± Í¨° Ô±¸¶¥·¨³¥´É  ATLAS ¡Ò²μ ¢´¥¤·¥´¨¥ ¢ μ¡² ¸ÉÓ ³¥¦¤Ê ¢´ÊÉ·¥´´¨³
¤¥É¥±Éμ·μ³ ¨ ¶ÊÎ±μ¢Ò³ ± ´ ²μ³ ¤μ¶μ²´¨É¥²Ó´μ£μ ¸²μÖ ¶¨±¸¥²Ó´ÒÌ ¶μ²Ê¶·μ-
¢μ¤´¨±μ¢ÒÌ ±μμ·¤¨´ É´ÒÌ ¤¥É¥±Éμ·μ¢ (Insertable B-Layer, IBL), ¶·¨§¢ ´´ÒÌ
¶μ¢Ò¸¨ÉÓ · §·¥Ï¥´¨¥ ¨§³¥·¥´¨° ±μμ·¤¨´ É ¢Éμ·¨Î´ÒÌ ¢¥·Ï¨´.

‚Ò¸μ±μ¥ ± Î¥¸É¢μ · ¡μÉÒ ¤¥É¥±Éμ·  ATLAS ¶·¨ ÔÉ¨Ì ´μ¢ÒÌ Ê¸²μ¢¨ÖÌ
¶μ¤É¢¥·¦¤ ¥É¸Ö ¶¥·¢Ò³¨ Ë¨§¨Î¥¸±¨³¨ ·¥§Ê²ÓÉ É ³¨, ¶μ²ÊÎ¥´´Ò³¨ ´  μ¸´μ¢¥
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´μ¢ÒÌ ¤ ´´ÒÌ. ‚ ¤ ´´μ° ¸É ÉÓ¥ ¶·¥¤¸É ¢²¥´Ò ¤¢  ·¥§Ê²ÓÉ É  ¶μ ¨§³¥·¥´¨Ö³
ÉÖ¦¥²ÒÌ  ¤·μ´μ¢ ¶·¨

√
s = 13 ’Ô‚: ¨§³¥·¥´¨Ö ³ ¸¸Ò B+-³¥§μ´  ¨ ¤μ²¨

J/ψ-³¥§μ´μ¢, Ö¢²ÖÕÐ¨Ì¸Ö ¶·μ¤Ê±É ³¨ · ¸¶ ¤μ¢ b- ¤·μ´μ¢ (´¥¶·Ö³ÒÌ J/ψ-
³¥§μ´μ¢). Š·μ³¥ Éμ£μ, ¶·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ ¤¢ÊÌ ¨§³¥·¥´¨°, ¢Ò¶μ²´¥´´ÒÌ
¶·¨ 7 ¨ 8 ’Ô‚: ¨§³¥·¥´¨¥ ¶ ·Í¨ ²Ó´ÒÌ Ï¨·¨´ ¨ ¶μ²Ö·¨§ Í¨¨ ¢ · ¸¶ ¤ Ì

B+
c → J/ψD

(∗)+
s ¨ ¶ · ³¥É·μ¢ CP-´ ·ÊÏ¥´¨Ö ¢ · ¸¶ ¤¥ B0

s → J/ψφ.

1. ˆ‡Œ…�…�ˆ… Œ�‘‘› B+-Œ…‡��� ��ˆ
√

s = 13 ’Ô‚

„²Ö ¨§³¥·¥´¨Ö ³ ¸¸Ò B+-³¥§μ´  ¨¸¶μ²Ó§μ¢ ²¸Ö ± ´ ² B+ →
J/ψ(μ+μ−)K+ [1]. �É¡¨· ²¨¸Ó ¸μ¡ÒÉ¨Ö ¸ ¤¢Ê³Ö ³Õμ´ ³¨, ¨¤¥´É¨Ë¨Í¨-
·μ¢ ´´Ò³¨ ¢ ³Õμ´´μ³ ¸¶¥±É·μ³¥É·¥, É·¥±¨ ±μÉμ·ÒÌ Ë¨É¨·μ¢ ²¨¸Ó ¢ μ¡ÐÊÕ
¢¥·Ï¨´Ê. �É¨ ¤¢  ³Õμ´´ÒÌ É·¥±  ¤ ²¥¥ Ë¨É¨·μ¢ ²¨¸Ó ¢ μ¡ÐÊÕ ¢¥·Ï¨´Ê
¢³¥¸É¥ ¸ É·¥ÉÓ¨³ É·¥±μ³, ±μÉμ·μ³Ê ¶·¨¶¨¸Ò¢ ² ¸Ó ³ ¸¸  K+-³¥§μ´ . � ¸-
¶·¥¤¥²¥´¨¥ ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ¤ ´´μ° ¸¨¸É¥³Ò ¨§ É·¥Ì É·¥±μ¢ § É¥³ Ë¨É¨-
·μ¢ ²μ¸Ó ³¥Éμ¤μ³ ´ ¨¡μ²ÓÏ¥£μ ¶· ¢¤μ¶μ¤μ¡¨Ö ¸ μ¤´μ° ¸¨£´ ²Ó´μ° ¨ É·¥³Ö
Ëμ´μ¢Ò³¨ ±μ³¶μ´¥´É ³¨. �  ·¨¸. 1 ¶μ± § ´Ò · ¸¶·¥¤¥²¥´¨¥ ¨´¢ ·¨ ´É´μ°

�¨¸. 1. � ¸¶·¥¤¥²¥´¨¥ ¨´¢ ·¨ ´É´μ° ³ ¸¸Ò ± ´¤¨¤ Éμ¢ ¢ B+-³¥§μ´Ò,   É ±¦¥ · §-
²¨Î´Ò¥ ±μ³¶μ´¥´ÉÒ ³ ¸¸μ¢μ£μ Ë¨É  ( ); ¨§³¥·¥´¨Ö ³ ¸¸Ò ¢ · §²¨Î´ÒÌ ¨´É¥·¢ ² Ì ¶μ
¡Ò¸É·μÉ¥ y ± ´¤¨¤ Éμ¢ ¢ B+-³¥§μ´Ò (¡)
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³ ¸¸Ò (·¨¸.  ) ¨ ¢¥²¨Î¨´  Ë¨É¨·μ¢ ´´μ° ³ ¸¸Ò ¢ ¨´É¥·¢ ² Ì ¶μ ¡Ò¸É·μÉ¥ y
± ´¤¨¤ Éμ¢ ¢ B+-³¥§μ´Ò (·¨¸. ¡).

ˆ§ ·¨¸. 1, ¡ ¢¨¤´μ, ÎÉμ ¨§³¥·¥´´Ò¥ ¢ ¨´É¥·¢ ² Ì y §´ Î¥´¨Ö ³ ¸¸Ò μÉ-
±²μ´ÖÕÉ¸Ö μÉ ¨Ì ¢§¢¥Ï¥´´μ£μ ¸·¥¤´¥£μ §´ Î¥´¨Ö ((5279,31 ± 0,11(¸É É.) ±
0,25(¸¨¸É.)) ŒÔ‚) ∗ ³¥´¥¥ Î¥³ ´  0,1 %, ÎÉμ £μ¢μ·¨É μ Ìμ·μÏ¥° ± ²¨¡·μ¢±¥
¢´ÊÉ·¥´´¥£μ ¤¥É¥±Éμ· .

2. ˆ‡Œ…�…�ˆ… „�‹ˆ �…��ŸŒ›• J/ψ-Œ…‡���‚ ��ˆ√
s = 13 ’Ô‚

„²Ö ¨¤¥´É¨Ë¨± Í¨¨ J/ψ ¨¸¶μ²Ó§μ¢ ²¸Ö ± ´ ² J/ψ → μ+μ− [2]. � ¸-
¶·¥¤¥²¥´¨Ö J/ψ-± ´¤¨¤ Éμ¢ ¶μ ¨´¢ ·¨ ´É´μ° ³ ¸¸¥ ¨ ¸μ¡¸É¢¥´´μ³Ê ¢·¥³¥´¨

�¨¸. 2. ‡ ¢¨¸¨³μ¸ÉÓ ¤μ²¨ ´¥¶·Ö³ÒÌ J/ψ μÉ ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  ¤²Ö É·¥Ì ¨´É¥·-
¢ ²μ¢ ¶μ ¡Ò¸É·μÉ¥ ( ) ¨ ¤²Ö Í¥´É· ²Ó´μ° μ¡² ¸É¨ ¡Ò¸É·μÉ ¢ ¸· ¢´¥´¨¨ ¸ ¶·μÏ²Ò³¨
·¥§Ê²ÓÉ É ³¨ ATLAS ¨ ·¥§Ê²ÓÉ Éμ³ Ô±¸¶¥·¨³¥´É  CDF (¡)

∗�·¨¢¥¤¥´´ Ö ¸¨¸É¥³ É¨Î¥¸± Ö μÏ¨¡±  Ö¢²Ö¥É¸Ö ´¥¶μ²´μ°, É ± ± ± ´¥ ¢±²ÕÎ ¥É μÏ¨¡±Ê,
¸¢Ö§ ´´ÊÕ ¸ ± ²¨¡·μ¢±μ° ¢´ÊÉ·¥´´¥£μ ¤¥É¥±Éμ·  ¶μ μ¶·¥¤¥²¥´¨Õ ±μμ·¤¨´ É ¨ ¶μ¶¥·¥Î´ÒÌ ¨³-
¶Ê²Ó¸μ¢ Î ¸É¨Í.
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¦¨§´¨ μ¤´μ¢·¥³¥´´μ Ë¨É¨·μ¢ ²¨¸Ó ³¥Éμ¤μ³ ´ ¨¡μ²ÓÏ¥£μ ¶· ¢¤μ¶μ¤μ¡¨Ö ¸
¤¢Ê³Ö ¸¨£´ ²Ó´Ò³¨ (¶·Ö³Ò¥ ¨ ´¥¶·Ö³Ò¥ J/ψ) ¨ É·¥³Ö Ëμ´μ¢Ò³¨ ±μ³¶μ´¥´-
É ³¨. ˆ§³¥·¥´´Ò¥ §´ Î¥´¨Ö ¤μ²¨ ´¥¶·Ö³ÒÌ J/ψ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¶μ¶¥·¥Î-
´μ£μ ¨³¶Ê²Ó¸  ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 2.

ˆ§ ·¨¸. 2,   ¢¨¤´μ, ÎÉμ ·¥§Ê²ÓÉ É ¸² ¡μ § ¢¨¸¨É μÉ ¡Ò¸É·μÉÒ J/ψ-³¥§μ´ .
„²Ö Í¥´É· ²Ó´ÒÌ ¡Ò¸É·μÉ ´  ·¨¸. 2, ¡ ¸²¥¤Ê¥É, ÎÉμ ¶·¨ Ô´¥·£¨ÖÌ μÉ 7 ¤μ 13 ’Ô‚
¨§³¥·¥´´Ò¥ §´ Î¥´¨Ö ¤μ²¥° ´¥¶·Ö³ÒÌ J/ψ ¸μ¢¶ ¤ ÕÉ ¢ ¶·¥¤¥² Ì ¤μ¸ÉÊ¶´μ°
ÉμÎ´μ¸É¨ ¢ ¶·μÉ¨¢μ¶μ²μ¦´μ¸ÉÓ ¨Ì Ê¢¥²¨Î¥´¨Õ μÉ ³¥´ÓÏ¨Ì Ô´¥·£¨° ¤μ 7 ’Ô‚.

3. ˆ‡“—…�ˆ… ��‘��„�‚ B+
c → J/ψD(∗) +

s ��ˆ
√

s = 7 ˆ 8 ’Ô‚

B+
c -³¥§μ´ Ö¢²Ö¥É¸Ö ¥¤¨´¸É¢¥´´μ° ¨§¢¥¸É´μ° ¸² ¡μ · ¸¶ ¤ ÕÐ¥°¸Ö Î ¸É¨-

Í¥°, ¸μ¸ÉμÖÐ¥° ¨§ ¤¢ÊÌ ÉÖ¦¥²ÒÌ ±¢ ·±μ¢, ¡² £μ¤ ·Ö Î¥³Ê μ´ ¶·¥¤¸É ¢²Ö¥É
μ¸μ¡Ò° ¨´É¥·¥¸ ¤²Ö ¶μ´¨³ ´¨Ö ¨ ¶·μ¢¥·±¨ ¶·¥¤¸± § ´¨° ±¢ ´Éμ¢μ° Ì·μ³μ-

¤¨´ ³¨±¨ (Š•„). ‘¢μ°¸É¢  · ¸¶ ¤μ¢ B+
c → J/ψD

(∗) +
s ¡Ò²¨ ¨¸¸²¥¤μ¢ ´Ò ¢

Ô±¸¶¥·¨³¥´É¥ ATLAS [3] ¶μ ¤ ´´Ò³ ¶¥·¢μ£μ ¸¥ ´¸  · ¡μÉÒ ¤¥É¥±Éμ·  ¶·¨
Ô´¥·£¨ÖÌ pp-¸μÊ¤ ·¥´¨° 7 ¨ 8 ’Ô‚ ¢ ¸¨¸É¥³¥ Í¥´É·  ³ ¸¸. 	Ò²¨ ¨§³¥·¥´Ò

μÉ´μÏ¥´¨Ö ³¥¦¤Ê ¶ ·Í¨ ²Ó´Ò³¨ Ï¨·¨´ ³¨ · ¸¶ ¤μ¢ B+
c → J/ψD

(∗)+
s ¨

B+
c → J/ψπ+,   É ±¦¥ μÉ´μ¸¨É¥²Ó´ Ö ¤μ²Ö · ¸¶ ¤μ¢ B+

c → J/ψD∗+
s Î¥-

·¥§ ¸μ¸ÉμÖ´¨¥ ¸ ¶μ¶¥·¥Î´μ° ¶μ²Ö·¨§ Í¨¥° J/ψ ¨ D∗+
s . „ ´´Ò¥ ·¥§Ê²ÓÉ ÉÒ

¶μ± § ´Ò ´  ·¨¸. 3.
�¥§Ê²ÓÉ ÉÒ ATLAS ´ Ìμ¤ÖÉ¸Ö ¢ ¸μ£² ¸¨¨ ¸ LHCb ¨ É¥μ·¥É¨Î¥¸±¨³¨ ¶·¥¤-

¸± § ´¨Ö³¨ ¢ ¶·¥¤¥² Ì ¶μ£·¥Ï´μ¸É¥°.

�¨¸. 3. �É´μÏ¥´¨Ö ¶ ·Í¨ ²Ó´ÒÌ Ï¨·¨´ ¨ ¶μ²Ö·¨§ Í¨¨ · ¸¶ ¤μ¢ B+
c → J/ψD

(∗) +
s

¨ B+
c → J/ψπ+, ¨§³¥·¥´´Ò¥ ¢ ATLAS, ¢ ¸· ¢´¥´¨¨ ¸ ·¥§Ê²ÓÉ Éμ³ LHCb ¨ ·Ö¤μ³

É¥μ·¥É¨Î¥¸±¨Ì ¶·¥¤¸± § ´¨° [3]
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4. ˆ‡Œ…�…�ˆ… ����Œ…’��‚ CP-���“˜…�ˆŸ
‚ ��‘��„… B0

s → J/ψφ

�·μÖ¢²¥´¨Ö ´μ¢μ° Ë¨§¨±¨ ³μ£ÊÉ ¢²¨ÖÉÓ ´  §´ Î¥´¨¥ ¸² ¡μ° Ë §Ò φs,
Ì · ±É¥·¨§ÊÕÐ¥° CP-´ ·ÊÏ¥´¨¥ ¢ · ¸¶ ¤¥ B0

s → J/ψφ. ‡´ Î¥´¨¥ ÔÉμ° ¢¥-
²¨Î¨´Ò ¢³¥¸É¥ ¸ · §´μ¸ÉÓÕ Ï¨·¨´ ÉÖ¦¥²μ£μ ¨ ²¥£±μ£μ ¸μ¸ÉμÖ´¨° B0

s -³¥§μ´ 
¡Ò²μ ¨§³¥·¥´μ ¢ Ô±¸¶¥·¨³¥´É¥ ATLAS ¶μ ¤ ´´Ò³ pp-¸μÊ¤ ·¥´¨° ¶·¨

√
s = 7

¨ 8 ’Ô‚ [4]. „ ´´Ò° ·¥§Ê²ÓÉ É ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 4. ‚¨¤´μ, ÎÉμ ¢ ¶·¥¤¥² Ì

�¨¸. 4. Šμ´ÉÊ·Ò ¶· ¢¤μ¶μ¤μ¡¨Ö ¢ ¶²μ¸±μ¸É¨ ΔΓs−φs ¤²Ö ·¥§Ê²ÓÉ É  ATLAS ( ) ¨
¤·Ê£¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ¸ ±μ³¡¨´ Í¨¥° [5] ¨Ì ·¥§Ê²ÓÉ Éμ¢ (¡)
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¨³¥ÕÐ¥°¸Ö ÉμÎ´μ¸É¨ ·¥§Ê²ÓÉ É ATLAS ¸μ£² ¸Ê¥É¸Ö ¸ ¤·Ê£¨³¨ Ô±¸¶¥·¨³¥´-
É ³¨ ¨ ¸ ¶·¥¤¸± § ´¨¥³ ‘É ´¤ ·É´μ° ³μ¤¥²¨.

�² £μ¤ ·´μ¸É¨. � ¡μÉ  ¡Ò²  ¢Ò¶μ²´¥´  ¶·¨ Î ¸É¨Î´μ° ¶μ¤¤¥·¦±¥ �””ˆ,
£· ´É º15-02-08133.
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