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Outline

« ATLAS detector status

* |nitial results on B-physics
— Observation of J/y

— Measurements of inclusive J/yp production and non-
prompt to prompt ratio

— Observation of Y system
— Observation of B* - J/y K*
— Observation of D*, D*, Dy

* Planned ATLAS B-physics measurements
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ATLAS detector status & online luminosity

The detector operated with
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. . 8 - ATLAS Online Luminosity Vs=7Tev 3
hlgh eﬂ:ICIenCy E ?05 [ ] LHC Delivered Al -
8 601 []LHC Delivered Stable -
Subdetector # Channels %o operational é C |:|ATLAS Ready Recorded ]
Pixels 80M 97.3% 3 50;_ -
SCT Silicon Strips 6.3 M 99.2% % 40;— ;
TRT 350 k 97.1% g) 301 E
LAr EM Calorimeter 170 k 98.1% E - -
Tile calorimeter 9800 96.9% g 20 = E
Hadr. endcap LAr cal. 5600 99.9% 10— —
Forward LAr cal. 3500 100% 05...|..‘|...|..‘| -
LVL1 Calo trigger 7160 99.9% 26/0323/04 21/05 18/06 16/07 13/08 10/0908/10 05/11
LVL1 Muon RPC trig. 370k 99.5% Day in 2010
LVL1 Muon TGC trig. 320 k 100%
MDT Muen Drift Tubes 350 k 99.7%
CSC Cathode Strip Ch. 31 k 98.5% Peak Iuminosity 2.07 x 1032cm—2s-1
RPC Barrel Muon Ch. 370k 97.0% -
TGC Endcap Muon Ch. 320 k 98.6% LHC de“vered 481 pb 1
ATLAS recorded 45 pb-1
Systematic
. 11%
uncertainty
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Dimuon spectrum — 40pb!
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« Combined opposite sign muons with: pt(4) > 2.5 GeV
» High Level Trigger (EF) with p; threshold of 15 GeV
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Invariaht mass = 3.1GeV
p(p*) = 28GeV, n =0.93
p(p) = 15GeV, n =0.95



J/w observation with 41pb-!
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® Data: 2010
— Fit projection

----- Fit projection of bkg.

M(J/Ay) = 3.095 + 0.003 GeV
PDG: M(J/y) = 3.09692 GeV
oy = 65+ 1 MeV

N
o

measured muons
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At least one primary vertex with 3 tracks associated
Quality cuts on the ID tracks to remove the badly

Opposite charge muon pairs with successful vertex fit
One of the muon candidates needs to be combined

1 I3-8I 1 1 4 |

Combined muon



First B physics measurements

 Differential J/\y production cross section in bins of
pr and rapidity ( 9.5 nb")

« Ratio of non-prompt to prompt production
cross-section vs. pr (17.5 nb™)

ATLAS-CONF-2010-062
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Differential J/w production cross-section

Each J/w—->u"u- candidate is multiplied by

weight to recover true number of J/vy

w — ﬂ(pTa ya /ll')xgﬂ(ﬁl) XSM(ﬁZ)thI‘ig(ﬁlaﬁZ)

A

PN

J/y kinematic

acceptance:

1) detector
acceptance

2) spin alignment

A

The muon
reconstruction
efficiency in
bins of p, 1, ¢

The trigger

efficiency
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Detector Acceptance

Detector Acceptance is defined as the probability to have both
u from J/yp in the detector volume

Map of reconstructed J/\y
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Detector Acceptance

Acceptance map is determined by MC events with generator
level cuts: p(u) > 3.5GeV for [n|<2, p(M) > 8GeV for 2<|n|<2.5

wbere, the kinematic

5 1 5 l ..

;1123_ : The majority of J/y’s are
> F | reconstructed in low py
A= 'i ------------------ -amd Highrapidity areas,

acceptance of ATLAS is

0 05 1 1 15 2 . 25
(Absolute) J/v rapidity

« MC simulated with O polarization
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Kinematic Acceptance - Spin Alignment

« Polarization is unknown .

S
— How to take into account the polarization effect? = HX
0.5

 Perform the measurement under the
assumption of a different spin alignment
scenario: a flat, one longitudinal and three 3
transverse orientations
— use extremes to determine the “envelope” of
possible values ( , CMS, ALICE)

« Assign an appropriate systematic uncertainties

0.5

Reminder quarkonium
- J/hy acceptance « ¢*, 0* rost fume

: ducti
dcof%gb* o« 1+ dgcos? 8% + Ay sin® 6* cos 2™ + Agg sin 26* cos p* prc;lzz;on\.
« %, 0" o« the spin alignment of J/y T
X

« Spin alignment of J/\y depends on the
production mechanism
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Kinematic Acceptance - Spin Alignment

Difference in the acceptance depending on
the different spin alignment scenario

Acceptance maps with
Flat & Longitudinal hypothesis
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Trigger & muon reconstruction efficiencies

* The trigger efficiency is calculated relative to the offline
reconstruction efficiency

— using minimum bias data the p; - 1 map of the single muon
efficiencies for the EF trigger is constructed

— the average efficiency for the EF trigger is calculated for each of the
analysis bins by populating the bins with MC prompt J/y — p*u-
simulated events

pr(J/w) [GeV] | efficiency (%)

> 6 95
<6 57 — 63

« The muon reconstruction efficiency
— Determined by the fully simulated prompt J/y = puy MC events

2/17/2011 13



J/v candidates
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Perform the ML unbinned fit to derive N of J/vy
candidates
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J/v candidates: reweighted invariant mass

4 " Reconstructed
_ J/y candidate map
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Differential J/y production cross-section
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« Shape of distribution is in
good agreement
* ATLAS Pythia retuning
ongoing to correct the factor
10 discrepancy
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1 Preliminary §
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“‘&ﬂ— Inclusive J/y
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ATLAS preliminary results
compatible with other LHC
experiments
Forward rapidities:
ALICE CMS LHCDb
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Non-prompt to prompt J/y cross-section ratio

o(pp — bbX — J/y X')

a(pp — J/Y Xﬂ)pmmpt
The pseudo-proper decay time
separates prompt from non-prompt
candidates: © = L, M(J/y)/p(J/y)
L,, — projection of the flight distance
of the J/y onto its p;

R
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Simultaneous fit

— Invariant mass e |
- : . 20 A5 A0 s 0 5 M0 15 20
 Signal: Gaussian function pseudoproper time (ps)
« Background: Linear function
— Proper time

 Signal: resolution + exponential function ® resolution

« Background: resolution + positive and negative exponential

function ® resolution
2/17/2011
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From

Sideband

Fit models
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Non-prompt to prompt J/y cross-section ratio
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« Measurements in agreement with the Pythia expectec] value within the
statistical and systematic uncertainties
« Systematic uncertainties estimated modifying:
— resolution model in the time fit (Gaussian — double - Gaussian)
— background model in the mass fit (using a polynomial)

— fitting procedure
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Upsilon observation - Y(1s,2s,3s)—uu

Two muons in the barrel region
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Observation of the B* 2> J/y(uty-) K

ATLAS-CONF-2010-098

> o0 —
% E ATLAS Preliminary M(B) = 52832 + 2.5 MeV
© 100~ (s=7Tev PDG: M(B) = 5279.171+ 0.29MeV
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Dimuon in the J/y mass range combined with a third track (kaon mass assigned)
« Fitted to a common vertex, with J/p mass on dimuon

« Background suppression - transverse decay length
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D mesons

Production of charm mesons is one of the first hard processes to be measured at LHC

D**— Dmr*— (K*)mr

ATLAS Preliminary

LI I L N Y N N I N L L Y N B N B N B R I

> _ > C [ T T T T | T T T T W T T T T [ T T T T | T T T T W T T T _]
< 1400 \s=7TeV L,=t14nb’ T 21800~ ATLASPreliminary \s=7TeV L,=14n0" 7
o Data 2010 ] 0 1600 C Data 2010 + ]
: 1 200 ® right-charge combinations __ (@] E [ ] right-charge combinations T, T
8 === wrong-charge combinations _ :13_1 400 — == wrong-charge combinations i_
%1000 " —: © 1200 ; é
=] C ] .0 C ]
T 800 (2% tase, ¢ 1 E1000 =
£ 600 [ 4 g 800F E
© 400 Efit :N(D*) =2100+ 130 - O 600 | fit : N(D*) = 2020 + 120 —
C M(D") = 18655+ 1.4 MeV . 400 [ AM=14554+005MeV
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M(Kr) [GeV] AM = M(Knt,) - M(Kn) [GeV]
M PDG Mass ATLAS Mass
esons
(MeV) (MeV)
D* - D9 145.42 + 0.01 145.54 + 0.05
Do 1864.83 +0.14 18655+ 1.4
2/17/2011 ATLAS-CONF-2010-034
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D mesons

D.* — Ot — (KK*)m* D*—> K-
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M PDG Mass ATLAS Mass
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(MeV) (MeV)
D* 1869.60 + 0.16 1871.8 + 1.1
Dt 1968.47 +0.33 1971.5+4.6
2/17/2011
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A heavy ion collision with a candidate J/y—>uty-

Run 169226, Event 379791 A%
Time 2010-11-16 02:53:54 CET XN

EXPERIMENT
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Future Measurements 2011/2012

* Heavy quarkonia:

— upsilon and y(2s) differential cross sections

— Jhy, y(2s) and Y spin alignment

— Y(2S), x., Y 2J/y n*n observation, cross sections
* B hadron physics

— Differential production cross sections for B+, Bs, Bs through exclusive
decays

— Inclusive B-hadrons lifetime

— Exclusive B-hadron lifetime

— Bs mixing - double lifetime and helicity amplitudes

— Search for additional sources of CP-violation with B2 Jhy ¢

— Limits on branching ratios for rare B-decays: B, up and B2 puX
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