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« B —>p'u in CMS and ATLAS

“ b— su'W rare decays in ATLAS

¢ Conclusions
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“ achallenge for the trigger and the analysis

“ 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, B — w'u” and b — s uw'")
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¢ BR(B —p') < 800* @ 90% CL |
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¢ D@ measurements with ~2fb" s(d _ s(d)
¢ BR(B —p') < 7.500° @ 90% CL Wi’
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but suffer from large uncertainties 0.2

¢ LHC measurements will improve this situation & ©

¢ Rare decays need very precise measurements to find  _,_ =
deviations from SM predictions
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¢ excellent calibrations and efficient muon trigger e a
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CALO MUON TRACKING

Bunch crossing T T
rate 40 MHz o
LEVEL 1 i mclS
TRIGGER
< 75(100) kHz
<2.5 Us
Regions of Interest ?ngdn:']‘t drivers
¥ LEVEL 2 Readout buffers v
TRIGGER (ROBs)
¢ precision muon chamber and inner detector
~1-2 kHz out measurements in LVL1 Rol
S ~10 ms Event bullder ¢ Event Filter (EF)
3 EVENT FILTER F“"“'“"zb"ﬁ"r’ ¢ refine LVL2 selection using offline-like
e algorithms
~100 Hz out processor sub-farms
| ¢ alignment and calibration data available
- kA ¢ B-Physics is accounted for 5-10% of total

Data recording trigger resources: it must be fast, efficient
and selective
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| | Detectors

Digitizers

Front end pipelines

Readout buffers

Switching networks . rgger
i reconstruction

HLT) -. Processor farms
¢ uses reconstruction code and

& informations similar to off-line

¢ 100kHz - ~150Hz
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¢ use the three most probable vertexes

¢ track reconstruction in cones around

" : Levell-muon candidates
¢ refit inner detector tracks in LVL2 Rol

¢ partial reconstruction using <6 hits
¢ vertex fit

¢ %’<20

¢ decay flight length > 150um
¢ mass windows for signal

Output rate <1.7Hz

¢ decay vertex reconstruction
¢ proper time cut

¢ angular distribution cuts

¢ Output rate <10Hz - o
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http://www.gridpp.ac.uk/atlas/Computing
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loy /Oy = 18
AR(up) = \/ iy — mu)? + (b — dp)? | 0.3 < AR(pupe) < 1.2

__ pi(BY
piL(Bs) + Ztr‘k P |

I > 0.85

“ secondary vertex: pointing angle cos(a] >0.995 and vertex fit with 2 < 1
¢ mass Cut |ag,,)-m(B,<40Mev TOI S€paration with Bd

¢ 6.120.6(stat)£1.5(sys) signal events and 13.8"*" ~ ‘background events in 10fb™

-13

¢ Upper limit on branching ratio 1.410° @ 90% CL

A. Policicchio and G. Crosetti — Universita della Calabria & INFN Cosenza
SUSYO07- July 26 - August 1, 2007 — Karlsruhe (Germany) Stide 11



50 sensitivity
30 sensitivity
BG only, 90%CL

742.6 signal events and 20 +12 BG events expected in 10fb™
Upper limit on branching ratio 700° @ 90% CL
¢« ATLAS expects to reach the sensitivity at the level of SM e arrors

Tl T TTTT

predictions with 30fb" (3 years of data taking) 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
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¢ their contribution is expected poor with respect to combinatorial background
“ Analysis variables

Good dimuon vertex with X*/NDF<3
Dimuon mass in kinematical allowed window and J/W and W(2S) areas excluded mwﬁ [mwi30]

Secondary hadron reconstruction with vertex X*/NDF<2, p,>3GeV and mass in m *30

Good B meson vertex with X*/NDF<2
b-hadron mass in m_*+30 and proper time > 0.5ps
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SM
prediction
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q Gevie®

packward asymmetry measurements 1748 siatistics ARNRARIRRRRRRAE
for B - K'u"u decays

corresponding to 1 fh-

05 :

¢ Statistical error on B — Ku'u™ and ; — :‘
B — K'u'u~ branching ratio {_0_5 e Y hanssant
measurements ~3.5% and ~6.5% A :
respectively ATLAS stafistics TP I IRU I L P P
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corresponding to 30 fh! ¢ GeViid?
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Forward-Backward Asymmetry
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*ATLAS expected events after 3 years @ 10¥3cm2s! _ 1
*ATLAS MC events generated with SM 03\ b T AT T |
*ATLAS MC events generated with MSSM (C, >0 '
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« after 3 years of data taking at L=10"cm™s™ there will be
enough statistics to find deviations from SM predictions and to

set strong limits on New Physics beyond SM

* measurements on rare decays will continue even at nominal
luminosity (L=~10"cm™s™) thanks to final state muons
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