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Motivation
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Goals of beauty to open charm |Vial Vsl |Vuple™
studies: - |Vcd| |Vcs| |Vcb|
= Measurement of v from _i _i
Y |Viale ‘h —|Visle Bs Vep |

B — DK type processes

b hadron lifetime measurements b

Searches of rare hadronic B decays s

Studies of B decays to double

wacluded ana has CL = 0495
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charm 03
Studies of B - DDh decays, “
[iN]
including searches for exotic oo B ¢ . . D). EM. . oL i
structure P
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LHCb spetrometer
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LHCb detector designed for decays
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Outline

New 2020 results (Run1& 2 data):

= B> D*DK BY - D*DYK L HClb-PAPER-2020-006 (JHEP)
= B0 DODOK+y— L HCb-PAPER-2020-015 (JHEP) submitted 9.07 !

= BO > D~ LHCb-PAPER-2020-021 (Eur.Phys.J.C) approved 29.07 !l

Other related talks during ICHEP20:

= Evelina Mihova Gersabeck - Time-dependent measurement from beauty to open
charm at LHCb
» Sneha Malde - Time-integrated measurements of the CKM angle y at LHCb

= Daniel Johnson - Exotic baryon- & meson- like states at LHCb
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= | HCb measurements:

B* - D*"D*K*
B* - D**DK*
B° - D*"D°K*
B* - D*"D*K*

Bt > D**D"K*
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B — D*DK BY — D*DOK e oestoy oo

Phys. Rev. Lett. 100 (2008) 092001

= |ong history of studies (CLEO/
ALEPH/BaBar)

_,  B(B*—= DD K")

» [HCb Run1& 2 datasample: 9 fb — = 0.517 £+ 0.015 £ 0.013 £ 0.011,
B(B+ — D'DYK+)

B(Bt — D*"DtK™)

» The BFs are calculated using B(B+ — DVDVK+)

= 0.577 = 0.016 = 0.013 £ 0.013,

signal yields correction B(B® — D*~D'K™)

B(B" — D DK +)

. . . B(Bt — D**D"K™)

Good consistency with previous — 0.907 + 0.033 & 0.014,
B(B* — D*DtK+)

=1.754 = 0.028 = 0.016 £ 0.035,

results

Good prospect for future
spectroscopy studies
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B° - D°D°K*m~

= Very recent result (submitted 09.07)

» Theb — ccs transition — input to further
spectroscopy studies of ¢s and cc states

» Relative branching fraction measurement
in reference to B® - D*"DYK* and
oranching fraction measurement.

» Branching fraction calculation using:

N, €
R = B(D*~ -» Dn~) x 2 =2
NconEsig

W. Krupa Beauty to open charm final states at LHCb

BO:

LHCb-PAPER-2020-015  Submitted to JHEP

W+ f_:}D:J
- « C
5}90
S
> > d }’F_

A
<
i
i)

10



LHCb-PAPER-2020-015  Submitted to JHEP

B9 » DODOK*7~ I

— T T T T T T
4 LHCb Run 1 + 2016 1
~150F 3
% ——  Full model
= |nput to further spectroscopy studies of = PF W Signal E
~— 100 Combinatorial background
- 4+ Data .

cS and cc states

297 + 14 events _
» cCinputs forb - sf £~ processes such :

as B® - K*%u*u~ sensitive to BSM physic om0 5100 500 5600
m(DOEOKﬂT—) MeV /c?

» Relative branching fraction measured in

/_\800'_ UL L L L DL L L L
reference to B® - D*"DYK*: 2 a LHED T 12016
E 600 Full model _
_ i ©7 Signal ]
R=14.2 i 11 i 1.0 z 0 Combinatorial background -
;\400_ ‘?' 4 Data 7
» Branching fraction: ! ]
R ]
— =il 1697 + 42 events’|
B(B® - D°DOK* ™) g | - _
_a 0 5300 5400 5500 5600
= (3.50 + 0.27 + 0.26 + 0.30) x 10 (D DY) [MeV /2
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B° - D°D°K*m~

= Analysis of m(D°D®), m(D°K*) and m(K*n™)

= Hints of structures: ¥(3770), D;,(2573)%, D31 3(2860)* and K*(892)°
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B » Dtm-

= Brand new result (approved XX.07)
= Data sample: 5.0 fb~1
» Relative branching fraction measured in

referenceto B > DY~

B(BO—>D;'T[_) . .
5aopie, = (770£0.70 £ 0.25) x 10

» Branching fraction:
B(B® -» Dfm™)

= (194+18+14+12)x10°°

rpg = 0.0163 + 0.0011 + 0.0033

W. Krupa

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

W. Krupa

Many interesting results of analysis over Run 1T and Run 2 data.

Exploration of decays through resonance states and multibody final states

All results in agreement with SM

Still significant discovery potential in studies of beauty to open charm

Processes

Good prospects for the precision measurements in Run 3 & 4

Stay tuned for more

TO come
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