


Motivation



 γ

𝐵 → 𝐷𝐾







 𝐵 → 𝐷𝐷ℎ

−
1 𝜆 𝜆3𝒆−𝒍𝒎

|𝑉𝑐𝑑| |𝑉𝑐𝑠| |𝑉𝑐𝑏|

|𝑉𝑡𝑑|𝑒
−𝒊𝜷 −|𝑉𝑡𝑠|𝑒

−𝑖𝜷𝒔 |𝑉𝑡𝑏|
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CKM fitter group



LHCb spetrometer

𝑏 𝑐



𝜂

 𝜀 ℎ → ℎ ~90% 𝜀𝜇~97%

 𝜎𝐼𝑃 = 20 𝜇


Δ𝑝

𝑝
= 0.5 − 0.8 %

 𝜎 𝑚𝐵→ℎℎ ≈ 22 MeV

 45 − 55 𝑓𝑠

Int. J. Mod. Phys. A 30, 1530022 (2015) LHCB-PUB-2018-009
JINST 14 P04013 

HERE WE ARE
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Outline

 𝐵 → 𝐷∗𝐷𝐾 𝐵0 → 𝐷∗𝐷0𝐾

 𝐵0 → 𝐷0𝐷0𝐾+𝜋−

 𝐵0 → 𝐷𝑠
+𝜋−



 𝛾


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

 𝑓𝑏−1







LHCb-PAPER-2020-006     Submitted to JHEP
CLEO coll., EPS97 337 (1997)
ALEPH coll., Eur. Phys. J. C4 (1998) 387



𝐵+ → 𝐷∗−𝐷+𝐾+,

𝐵+ → 𝐷∗+𝐷−𝐾+

𝐵0 → 𝐷∗−𝐷0𝐾+

𝐵+ → 𝐷∗−𝐷+𝐾+

𝐵+ → 𝐷∗+𝐷−𝐾+
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𝐵 → 𝐷∗𝐷𝐾 𝐵0 → 𝐷∗𝐷0𝐾





 𝑓𝑏−1






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𝐵 → 𝐷∗𝐷𝐾 𝐵0 → 𝐷∗𝐷0𝐾
LHCb-PAPER-2020-006     Submitted to JHEP
CLEO coll., EPS97 337 (1997)
ALEPH coll., Eur. Phys. J. C4 (1998) 387





 𝑓𝑏−1






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𝐵 → 𝐷∗𝐷𝐾 𝐵0 → 𝐷∗𝐷0𝐾
LHCb-PAPER-2020-006     Submitted to JHEP
CLEO coll., EPS97 337 (1997)
ALEPH coll., Eur. Phys. J. C4 (1998) 387





 𝑓𝑏−1






2
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𝐵 → 𝐷∗𝐷𝐾 𝐵0 → 𝐷∗𝐷0𝐾
LHCb-PAPER-2020-006     Submitted to JHEP
CLEO coll., EPS97 337 (1997)
ALEPH coll., Eur. Phys. J. C4 (1998) 387



𝐵 → 𝐷∗𝐷𝐾 𝐵0 → 𝐷∗𝐷0𝐾



 𝑓𝑏−1






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LHCb-PAPER-2020-006     Submitted to JHEP
Phys. Rev. D68 (2003) 092001
Phys. Rev. D83 (2011) 032004
Phys. Rev. Lett. 100 (2008) 092001
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

 b → 𝑐 ҧ𝑐𝑠 →

𝑐 ҧ𝑠 𝑐 ҧ𝑐



𝐵0 → 𝐷∗−𝐷0𝐾+



𝐵0 → 𝐷0ഥ𝐷0𝐾+𝜋−
LHCb-PAPER-2020-015     Submitted to JHEP 

𝑅 = 𝐵(𝐷∗− → 𝐷0𝜋−) ×
𝑁𝑠𝑖𝑔𝜖𝑐𝑜𝑛

𝑁𝑐𝑜𝑛𝜖𝑠𝑖𝑔



𝐵0 → 𝐷0ഥ𝐷0𝐾+𝜋−

W. Krupa                                                                                   Beauty to open charm final states at LHCb                                                                                       11                                



𝑐 ҧ𝑠 𝑐 ҧ𝑐

 𝑐 ҧ𝑐 𝑏 → 𝑠ℓ +ℓ −

𝐵0 → 𝐾∗0𝜇+𝜇−



𝐵0 → 𝐷∗−𝐷0𝐾+

𝑅 = 14.2 ± 1.1 ± 1.0



𝐵 𝐵0 → 𝐷0𝐷0𝐾+ 𝜋−

= (3.50 ± 0.27 ± 0.26 ± 0.30) × 10−4

LHCb-PAPER-2020-015     Submitted to JHEP 

297 ± 14

1697 ± 42



𝐵0 → 𝐷0ഥ𝐷0𝐾+𝜋−
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 𝑚(𝐷0𝐷0 ) 𝑚(𝐷0𝐾+) 𝑚(𝐾+𝜋−) 

 𝜓(3770) 𝐷𝑠2
∗ 2573 +, 𝐷𝑠1,3

∗ 2860 + 𝐾∗ 892 0

LHCb-PAPER-2020-015     Submitted to JHEP 



𝐵0 → 𝐷𝑠
+𝜋−

LHCb-PAPER-2020-021     Submitted to Eur. Phys J.C 
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

 5.0 𝑓𝑏−1



• 𝑟𝐷𝜋

•

𝐵0 → 𝐷− 𝜋+

•

𝑓𝑠/𝑓𝑑 𝑉𝑢𝑏

 𝐵 𝐵0 → 𝐷𝑠
+ 𝜋− ∝ 𝑉𝑢𝑏

2 𝑉𝑐𝑠
2

𝐹 𝐵0 → 𝜋− 2 𝑓𝐷𝑠+
2 𝑎𝑁𝐹

2

𝑡𝑎𝑛𝜃𝑐
𝑓
𝐷+

𝑓
𝐷𝑠
+

𝐵(𝐵0→𝐷𝑠
+𝜋−)

𝐵(𝐵0→𝐷−𝜋+)

±

±

[LHCb-PAPER-2020-021]



LHCb-PAPER-2020-021     Submitted to Eur. Phys J.C 
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

 5.0 𝑓𝑏−1



𝐵0 → 𝐷+ 𝜋−

𝐵 𝐵0→𝐷𝑠
+𝜋−

𝐵 𝐵0→𝐷+𝜋−
= (7.70 ± 0.70 ± 0.25) × 10−3



𝐵 𝐵0 → 𝐷𝑠
+𝜋−

= (19.4 ± 1.8 ± 1.4 ± 1.2) × 10−6

 𝑟𝐷𝜋 = 0.0163 ± 0.0011 ± 0.0033

𝐵0 → 𝐷𝑠
+𝜋−



LHCb-PAPER-2020-021     Submitted to Eur. Phys J.C 
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𝑅 = 0.1554 35 + 0.00083 34 √𝑠 𝑉𝑢𝑏 𝑎𝑁𝐹 = (3.14 ± 0.32) × 10−3

𝐵0 → 𝐷𝑠
+𝜋−

ℛ =
𝑁𝐵𝑠

0→𝐷𝑠
−𝜋+𝜖𝐵0→𝐷−𝜋+

𝑁𝐵𝑠
0→𝐷−𝜋+𝜖𝐵0→𝐷𝑠−𝜋+

∝
𝑓𝑠
𝑓𝑑



Summary













W. Krupa                                                                                   Beauty to open charm final states at LHCb                                                                                       16                                



Backup



𝐵0 → 𝐷𝑠
+𝜋−

LHCb-PAPER-2020-021     Submitted to Eur. Phys J.C 
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𝐵0 → 𝐷0𝐷0𝐾+𝜋−
LHCb-PAPER-2020-015     Submitted to JHEP 
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𝐵0 → 𝐷0𝐷0𝐾+𝜋−
LHCb-PAPER-2020-015     Submitted to JHEP 

W. Krupa                                                                                   Beauty to open charm final states at LHCb 20                                       


