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Overview on the A,

Lightest b baryon (udb)

First observed by UA1 in 1991
in the decay channel A, = J/YA
First lifetime measurement from
LEP experiments (1992) using
the semileptonic decays 4l
First lifetime measurement in the
fully reconstructed channel at the
Tevatron experiments 0 :

Produced in high statistics at LHC mUAA) (GeV/e)

Lifetime and mass measurements at the
ATLAS and LHCb experiments
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Recent lifetime measurements at Tevatron

= There is a more then 20 discrepancy between two recent CDF lifetime
measurements: A,>J/wA and A > /AT decay channels

= There is a more then 20 discrepancy between recent CDF and D@ results in
the same channel: A 2> J/YA
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The ATLAS detector

B physics measurements require excellent tracking capabilities and muon identification
* Inner Detector (|n| < 2.95)
= Silicon pixels and strips (SCT) with Transition Radiation Tracker (TRT)
= 2T Solenoidal field
" 0,/p~3-95%
= |Impact parameter resolution ~ 10um = Muon Spectrometer (|n|<2.7)
= 4 detector technologies:
dedicated tracking and
trigger chambers
= (0.5 - 2T Toroidal field
= 0,/p~ 5% (for pr =10 -
100GeV)

LAr hadronic end-cap and
forward calorimeters

Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation tracker
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Inner Tracking Calorimeters Muon Detectors Magnets

= Status of the ATLAS detector pixel scr TRT AT LA LAT L MDT RPC CSC TGC  Solenoid  Toroid

EM HAD FWD
99.8 99.6 99.2 975 99.2 995 99.2 994 988 994 99.1 99.8 CELE

Luminosity weighted relative detector uptime and good quality data delivery during 2011 stable beams in pp collisions at Vs=7 TeV between
March 13t and October 30t (in %), after the summer 2011 reprocessing campaign




Trigger for B physics
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* EF_mudmu6_X

two muon triggers at level 1,
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10° confirmed at the high level
- {s=7TeV |Ldt~23fb" trigger, with one objects
5 '4'1' : .é. : 'é' : .1|0. . -112' ) passing a threshold of 4

and the other 6 GeV

m,,, [GeV]

No displaced vertex requirements - advantage for lifetime measurement
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Lifetime measurement
= Measurement method:

- The proper decay time is calculated cT(A)=7.3cm
for each candidate as: ’<
p
—————— —>_
* ¥
- L, isa A\, transverse decay distance P I .
measured from the primary vertex H

= m(A\,) = 5620.2 MeV

= Measurement procedure:
= Select signal events
= Build p.d.f. for

= Mass and proper decays time
= Signal and Background
= Mass and lifetime simultaneously
extracted with unbinned likelihood fit
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Signal

10

Selection = Selection of A, > Jiw(up) A(TTp)
= Perform fit on 4 tracks
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e - .
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Background and Signal fit models
- Signa:

_ S 0.028]- ]

= Proper decay time s :

. w 0.026— — —

= Exponential and N e ]

- efficiency function > 0024 + T FT

= Mass 0.022 . .

= Gaussian function 002 A4S ov)~e .

. - Vs=7TeV C, =113+56ps -

= Background: o
0 1 2 3 4 5 6

= Proper decay time

= Prompt component

= Non-prompt component
= Mass

= Polynomial function
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Systematics of the measurement

Uncertainty o, O

m

IRUWIEADN - Selection:
Selection/reconstruction 12 0.9 = VO reconstruction
Background fit models 9 0.2
R r 92 | .82 +46 B, candidates
Misalignment 1 - o !
Extra material 3 0.2 misidentified as /\b
Tracking p; scale - 0.5
Total systematics 17 1.1
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/\, mass measurement
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Lifetime measurement results

CD ™ T | T T T | T T T | T T T | T T T | T T T
lel C 7
© - ATLAS T, =1449+0.036ps
o I Vs=7TeV S, =105:002
-1
2 10°E L=491b o, =0.117 = 0.003 ps =
3 - %2/ Nyo; = 1.09 ]
2 [ ]
8 e Data
102 — Fitted model ~ —
= [ oA XU e Signal 0
I T N e Background ]

PDG(2012): T(A,)=1.425+0.032ps

14



7/23/12 15

(: FOSS Ch eCk Same selection and fitting procedure is
applied on B, = J/y K, candidates!
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Comparison with other measurements

CDF' Aclv =
ALEPH A/vand Al'l — .

OPAL AJvandAl'l =

DELPHI AJvand Al'T =

DY’ Aty .

DQZ JIWA —.

CDF? A — .
CDF®*  JiyA ——
PDG world average* —.—
LHCb Preliminary (36 pb™) —.
D@® (arXiv:1204.2340) —.
ATLAS (arXiv:1207.2284v1) ——

0.4 0.6 0.8 1 1.2 1.4 1.6

* doesn't include the ATLAS, LHCb, and D@* measurements T, (ps)
b

ATLAS lifetime measurement is the most precise A, lifetime
measurement in the world!
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Ratio

Testing Heavy Quark
Expansion (HQE) theory
in B hadrons which
predicts hierarchy of B
hadron lifetimes due to
spectator effects on decay
of b quark

= Consistent with

0.3

» the world average: 1.00 £ 0.06
= NLO theoretical predictions 0.86 + 0.5 and 0.88+0.5

= recent D@ measurement:

0.864 * 0.052(stat) £ 0.033 (syst)
= recent CDF measurement: 1.020 + 0.030(stat) £ 0.008 (syst)

o s periment
CDF (PRL 106 121804) ——
D' (PRL 99 142001) .
PDG* ——
D@? (arXiv:1204.2340) —
ATLAS (arXiv:1207.2284v1) —-—
NLO' (EPJ C33 S895) —— Theory
NLO? (PR D70 094031) ——

cv o v b b b b v b e Lyg g
04 05 06 07 08 09 1 11 12
* doesn't include the ATLAS and D@ measurements T/\b (pS)



Conclusions

ATLAS has already delivered many important B-physics
measurements, and more are on the way

ATLAS A, lifetime measurement is the most precise /A,

lifetime measurement in the world and it is consistent with
previous measurements

The precision of the Ab mass measurement is now the
second-best

Preparations to measure the /A, polarization are underway



