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Charming physics

® Charm mesons

) 9900%

@ Why study charm?

QUARKS

 Decays by changing flavour
— involves virtual heavy W

e Far ale
— pe ative catculations

e Contains up-type quark
— provides unique probe of flavour
structure

o Complementary to studies in B and K

o Often required input for B studies
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Charm at LHCb
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Triggering charm at LHCDb

40 MHz bunch crossing rate

~ > >

LO Hardware Trigger : 1 MHz

readout, high E1/Pr signatures

450 kHz 400 kHz 150 kHz

. Software High Level Trigger

Partial event reconstruction, select
displaced tracks/vertices and dimuons

Buffer events to disk, perform online
detector calibration and alignment

. Full offline-like event selection, mixture .
l of inclusive and exclusive triggers l
12.5 kHz (0.6 GB/s) to storage
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® Software trigger

o Can use DY lifetime (IP of tracks, displaced vertex)

* Rate too large to write to disk — turbo stream

_+ D"




LHCb Upgraded trigger

LHCb 2015 Trigger Diagram LHCb Upgrade Trigger Diagram

30 MHz inelastic event rate
(full rate event building)

40 MHz bunch crossing rate

~ > >

LO Hardware Trigger : 1 MHz -Software High Level Trigger
readout, high Et/Pr signatures [
e

Full event reconstruction, inclusive and
450 kHz 400 kHz xclusive kinematic/geometric selections

h u/mp | > gl

. Software High Level Trigger . Buffer events to disk, perform online

detector calibration and alignment

S

Partial event reconstruction, select
displaced tracks/vertices and dimuons

7 N\
Add offline precision particle identification
and track quality information to selections

Buffer events to disk, perform online
detector calibration and alignment

Output full event information for inclusive
triggers, trigger candidates and related
primary vertices for exclusive triggers

. .
=~ 1~ . [ 9
2-5 GB/s to storage

Full offline-like event selection, mixture
of inclusive and exclusive triggers
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CP Violation



CPV in the Standard Model
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History of CPV

o CPV 4n § gk
- ' 0 0
Ko Mam MWM KS /KL
Ky — mw  CP-em
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o CPV in b-guk
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Neutral meson oscillations
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3 types of CPV
1) CPV in dog T f) # 1(T-f)
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Charm flavour tagging
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Selecting prompt charm
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Selecting prompt charm
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Background from B — D
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® Irreducible background from = = LHCb E
displaced D" production in B "~ 6k Y E
decays 5 3 ..wf’“* _
e Background rate will depend on 4_ - _
D decay time :
e Cannot be suppressed completely i3 . E
e Studied and modelled as a 2_ ) 3
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Nuisance asymmetries

— We Mot
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Nuisance asymmetries
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CPV discovery in charm



T'he discovery mode
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Time dependence
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Fiducial region
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Kinematic reweighting

@ Production (D"t and B) and
detection (fctﬁg and u®)
asymmetries depend on
kinematic

© Match kinematics of D™+

and Bin K"K~ and oz~

o First subtract background
using mass fit

e Match distributions with
per-event weights

e Match 3D distribution of
prs &, 1
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Measurement of AAp
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Pollution from secondary D

&, I LHCb
Q\QQ 7 3 6 b
@ Small fraction (fz) of secondary 6F
DY in prompt DY sample 5F
: L 4F &
@ Can induce a (small) bias in AAp N
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Results

AATesd — [18.2 + 3.2 (stat.) £ 0.9 (syst.)] x 1074,

AALSEEd — 9 4+ 8 (stat.) + 5 (syst.)] x 1074,
@+ previous

: measurements

Adcp = (-154+29) x 1074, =) Z)_ 3 S
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