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LHCb Detector

[JINST 3 (2008) S08005]

@ Acceptance 2<n<5, with excellent vertexing, tracking, PID

@ Li=11fb!

@7 TeVin2011, &2 fo~ ' @ 8 TeV in 2012
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B_ Studies at LHCb
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B. Production at LHC

* Production rate — theoretical predictions

99 — Bc+b+c

Theoretical prediction (in nb) [c.-H. chang, etal, PRD 71 (2005) 074012

('So)1)  |(°Si)1) (" So)sg) (®S1)sg)  |("P1)1) |CPo)1) |CPi)1)  |(CP2))

(14 TeV) 711 177. (0.357, 3.21) (1.58, 14.2) 9.12 3.29 7.38 20.4
TEVATRON 5.50 13.4 (0.0284, 0.256) (0.129, 1.16) 0.655 0.256 0.560 1.35

* 0(381)/0(180) ~ 2.5
* Color octets and 1st P-wave contributions are small
* O'(B(-:}-)LHC/O'(Bg)Tevatron ~ O(10)



B_ double differential ratio

6(B)xB(Bt —Jlw+)

* R = G(BOY=BB SJwKT)
e With 2012 (8 TeV) data, R measured as function of (pr, y), for

pr(B) <20 GeV/cand 2 < y(B) < 4.5

» MVA-based selection, BT — J/yw K+ as control channel
» pr(BZ%) well described by BcVegPy (complete g calculation)

[C.-H. Chang et al., Comput. Phys. Commun. 174 (2006) 241]
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* Good agreement with theoretical predictions
» Differential pr shapes, B+ from FONLL, B from BcVegPy (o)
» Normalization
* o(BZ) = 0.47 ub, theoretical prediction by BcVegPy
* B(B;i" — J/y ™) = 0.33% [C.-F. Qiao et al., PRD 89 (2014) 034008]
*x o(B", pr(B) <40GeV/c,20<y <4.5)=389ubat/s=7TeV,
measured by LHCb HeP 0s (2013) 117, scaled up by 1.2 for 8 TeV

x B(B* — JwK+) = (0.1016+0.0033)%, PDG'12
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Production ratio in the range 0 < pr <20GeV/cand 2.0 < ¥y < 4.5
R =(0.683+0.018-+0.009)% (3% relative precision)
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B. Decays

e B, mesons’ decays

» Excited states (below BD threshold),
decay through the Strong or EM
interactions into By

» Ground state Bg: decay only weakly

* BS decay modes
» b—cWt, eq., Jyrat, Jylty,
» c—sWH, eqg., Bint, BJ(tv,
» cb— W, e.g., KOK*, oK+, ttv,
, B¢ lifetime predictions
» Inclusive rates or Y (exclusive rates)
> T(Bg—)SR —0.48+0.05 ps

[V. V. Kiselev, et al, NPB 585 (2000) 353]

» PDG’'14: 0.500+0.013 ps

S

Wt



First observation of B, baryonic decay

Searched with all Run-| data, Ny, = 23.9+5.3 [PRE113(2014)152003]

B(B; —»J/yppr™) +0.039
e ey = 0-14370034 £0.013

consistent with Z2200PPE) — 017 £0.02 (PDG)

M(pp) and M(pr™) distributions consistent with phase-space
distribution, no significant structure yet
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First observation of B, baryonic decay
e Searched with all RUN-I| data
Ny, =23.94+5.3

B(Bf —J/wppr*) _

BB SJfyn

)

PRL 113 (2014) 152003

0039 4 0.013

—0.14319:039

* Low Q, good for (future) mass measurement

—6274.0+1.8+0.4 MeV
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Perspectives
Ongoing analyses (to be finished in 2015)
- B, = J/¢y DK™
- LHCb result for the excited state

Ready for RUN-II data: higher cross-section, more
effective trigger...

I5MHz inelastic event rate

> b >

LO Hardware Trigger : 1 MHz
readout, high E1/Pr signatures

450 kHz 400 kHz
h* W/

Defer 20% to disk

I

Software High Level Trigger
29000 Logical CPU cores

Offline reconstruction tuned to trigger
time constraints

Mixture of exclusive and inclusive
selection algorithms

> L+ I

5 kHz Rate to storage

Run-1|

LHCb 2015 Trigger Diagram LHCb Upgrade Trigger Diagram

= . 30 MHz inelastic event rate
30 MHz inelastic event rate and full event rate building
1 1 P L L L

LO Hardware Trigger : 1 MHz ( LLT : 15-30 MHz output rate, )

select high Er/Pr (h*/p/e/y)

readout, high E1/Pr signatures

...................................

. Software High Level Trigger

Full event reconstruction, inclusive and
exclusive kin tic/g tric selections

. Software High Level Trigger

Partial event reconstruction, select
displaced tracks/vertices and dimuons

Run-by-run detector

. calibration
Buffer events to disk, perform online

detector calibration and alignment

f Full offline-like event selection, mixture Y Add offline precision particle identification
of inclusive and exclusive triggers and track quality information to selections

L 9, 9,
2-10 GB/s rate to storage

Run-3+




