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¢ Differences and comparison with LHCb (where possible)

¢ Conclusions
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¢ B-decays with muons in the final state are the most promising

“ B-Physics programme
¢ CP violation (low luminosity, e.g. B — J/y X)
« B_oscillation (low luminosity, e.g. B - D )

¢ rare decays (even with high luminosity,e.g.b > su'u ,B - u'u )
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¢ CP asymmetry
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« ForB — u'u some BSM models predict a larger branching ratio than SM

¢ Need very good precision measurements to find differences with SM predictions

¢ excellent calibrations and efficient muon trigger and offline reconstruction
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Hadronic Calorimeters

“ LHCDb optimized for B-Physics

¢ particle ID

“ designed to maximize acceptance for
bb forward pair

¢ low p_trigger
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CALO MUON TRACKING

Bunch crossing I l
rate 40 MHz o
LEVEL 1 o
TRIGGER
< 75(100) kHz
<2.5 Us
Regions of Interest ?ngdn:']‘t drivers
- LEVEL 2 Read out buffers “
TRIGGER (ROBs)
¢ precision muon chamber and inner detector
~1-2 kHz out measurements in LVL1 Rol
S ~10 ms Event bullder ¢ Event Filter (EF)
| EVENT FILTER 6 Fill SR ENriac ¢ refines LVL2 selection using offline-like
~100 Hz out processor sub-farms algorlthms
| ¢ alignment and calibration data available
- kA ¢ B-Physics allowed 5-10% of total trigger
Data recording resources: 1t must be fast, efficient an

selective
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Detectors

Digitizers

Front end pipelines

Readout buffers

Switching networks

reconstruction

Processor farms

¢ uses reconstruction code and

& informations similar to off-line

¢ 100kHz - ~150Hz
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Levell-muon candidates

¢ decay vertex reconstruction _ . . .
: ¢ partial reconstruction using <6 hits
¢ proper time cut

. :
¢ angular distribution cuts vertex fit

2
¢ Output rate <10Hz ¢ x'<20

¢ Efficiency estimated after EF ¢ decay flight length > 150pm

¢ 70% forB — uu”
¢ 60% for B—K” uu

¢ mass windows for signal

¢ QOutput rate <1.7Hz

Antonio Policicchio — Universita della Calabria & INFN
IFAE 2007- April 11-13, 2007 — Napoli (Italy) Slide 8


http://www.gridpp.ac.uk/atlas/Computing
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¢ secondary vertex: pointing angle cos(a] >099 and vertex fit with 7 <1
¢ mass cut [Mu-M(B)<40MeV for separation with B,

¢ 6.1£0.6 signal events and 13.8"*" _ background events in 10fb™

-13.8

¢ Upper limit on branching ratio 1.4x10° @ 90% CL (CDF+DO0 with 1fb", ~7x10°®)
¢ Rare B decays to be included
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5c sensitivity
3o sensitivity
BG only, 90%CL

« 7 signal events and 20 background events expected in 10fb™ .
¢ Upper limit on branching ratio 7x10° @ 90% CL ‘

¢ ATLAS expects to reach the sensitivity of the level of SM
prediction with 30tb™ (3 years of data taking)

| | | L1 | | | | L1
10 20 30
Integrated Luminosity, fb™

¢ Rare decays as background: studies limited to particle level show that the background is
small in comparison with signal and negligible comparing to combinatorial background

© TTTT]

¢ LHCD expects to reach the sensitivity of the SM prediction in 2fb™ (1 year of data taking)
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“ Double semileptonic decay of b quark ( b->clv, c->sUV)

“ topological and vertex requirements to eliminate this background
« kaons and pions misidentification as muons (mainly at low PT) still missed in
the present results
¢« as example for B* — K*u*u", channel B* — (D’ - K1) u*vu where pion is
misidentified as muon and neutrino 1s missed
¢ their contribution is expected poor with respect to combinatorial background
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A. Ishikawa et al.,
hep-ex/0603018
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asymmetry measurements for B
decay
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¢ Statistical error on B — Ky~ and . 4 'E _'_' B ;
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— K'W'u™ branching ratio measurements 05 F [N PO :

~3.5% and ~6.5% respectively 8 ok 1 — 1 ,
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¢ Study limited by the size of background MC 05 e RS
sample I E
‘_\TL"—\S StatiStics IIIIIIIIIIIIIIIII:II|III|I'~|:||||IIIIIII:
¢ LHCb: S/B=0.5+0.2 and good sensitivity on , S0 2 4 6 8 1012 14 16 18 20
A_ measurements after 2tb! corresponding to 30 fb ¢ GeVac?
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*ATLAS expected events after 3 years @ 10¥3cm2s!
*ATLAS MC events generated with SM after trigger
and reconstruction analysis

*ATLAS MC events generated with MSSM (C7eﬁ>0)
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Forward-Backward Asymmetry

ATLAS statistical
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« after 3 years of data taking at L=10"cm™s™' there will be
enough statistic to find deviations from SM predictions and

to set strong limits on possible physics beyond SM

 continue measurements on rare decays even at high
luminosity thanks to muons in the final state

Antonio Policicchio — Universita della Calabria & INFN
IFAE 2007- April 11-13, 2007 — Napoli (Italy) Slide 16



