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Figure 1: Feynman diagrams for B+! D+

s

�, B+! D+K⇤0 and B+! D+

s

K⇤0 decays.

consisting of scintillating-pad and preshower detectors, an electromagnetic calorimeter and38

a hadronic calorimeter. Muons are identified by a muon system composed of alternating39

layers of iron and multiwire proportional chambers.40

The LHCb trigger consists of a hardware stage, based on information from the calorime-41

ter and muon systems, followed by a software stage which applies a partial event reconstruc-42

tion (only tracks with p
T

> 0.5 GeV/c are used). The software stage of the LHCb trigger43

builds 2-, 3- and 4-track partial b-hadron candidates that are required to be significantly44

displaced from the primary interaction and have a large sum of p
T

in their tracks. At least45

one of the tracks used to form the trigger candidate must have p
T

> 1.7 GeV/c and impact46

parameter �2

with respect to the primary interaction �2

IP

> 16. A boosted decision tree47

(BDT) [13, 14] is used to distinguish between trigger candidates originating from b-hadron48

decays and those that originate from prompt c-hadrons or combinatorial background. The49

BDT provides a highly pure sample of bb̄ events for o✏ine analysis.50

For the simulation, pp collisions are generated using Pythia 6.4 [15] with a specific51

LHCb configuration [16]. Decays of hadronic particles are described by EvtGen [17]52

in which final state radiation is generated using Photos [18]. The interaction of the53

generated particles with the detector and its response are implemented using the Geant454

toolkit [19] as described in Ref. [20].55

3 Event selection56

Candidates are formed from tracks that are required to have p
T

> 0.1 GeV/c, �2

IP

> 4 and57

p > 1 GeV/c. For the � and K⇤0 decay products the momentum requirement is increased58

to p > 2 GeV/c. The D+

s

! K+K�⇡+, D+ ! K�⇡+⇡+, � ! K+K� and K⇤0 ! K+⇡�59

candidates are required to have invariant masses within 25 MeV/c2

, 25 MeV/c2

, 20 MeV/c2

60

and 50 MeV/c2 of their respective world-average (PDG) values [21]. The decay chain is61

fit constraining the D+

(s)

candidate mass to its PDG value. The D+

(s)

vertex is required62

to be downstream of the B+ vertex and the p-value formed from �2

IP

+ �2

vertex

of the B+

63

2


