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Introduction

=

€ Precision measurements in the B ? system by BABAR & Belle show that
the phase in the CKM matrix is the main source of CP violation in B

system
vudvub + vcdvcb + deVTb =0 vusvub * Vcsvcb * V‘rsvfb =0
(5.7)

* * VEV
Vubud VibVtd B=(214+08) VibYis Vib—vts
ViV ViV - V* V o ch'cs

cb " cd cb " cd o = (89+4'4) cb¥es %

42
1 B

y=(712)

= + -3
HFAG/CKMfitter 2010 Ps = (18.18£0.85)x10

SM: Lenz et al, hep-hp/1008.1593

€ Angle p is measured to 4%, angle a to 5% and angle y to 35%

€ New physics contributions are constrained to < O(10%)

€ Next step is to measure CP violation in the B.° system studying time
»dependent decay rates for B,° and B,°
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€ The bb cross section in pp collisions at 7 TeV is huge = at high
luminosities LHC produces gigantic B meson sambles

€ ATLAS has excellent capabilities

to perform time-dependent
decay rate measurements

® Reconstruct exclusive final
states with good resolution

® Measure vertices with high
precision

® Tag b flavor at production
with Q . (validate with data)

€ B> J/ydis most promising mode

observed in ATLAS for p.

€ Need validation measurements in

_LHC@7TeV
Stot
7 8
10 Tevatron LHC 10
o
10° / 10°

10 cm s

> =
Qa
events/sec for L

0o (E4®' > Vs/4)

10°5 cs,_"ggS(MH =150 GeV)

Opiiggs(My = 500 GeV)

10—7 IIIII 1 1 IIIIIII 1 1 1
0.1 1 10

\Ns (TeV)

S@B 0> T /YKL (for CPV), B 2> J/wK'0 (angular analysis) & B*=> J/wK* (’rags)
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The ATLAS Detector

Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets  Solenoid Magnet  SCT Tracker Pixel Detector TRT Tracker

m& The fraction of operational channels is close to 100% for all systems
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Inner Detector Muon system

rR= 1082 mm

Thin-gap chambers (IGC)
p}..\_\

Cathode strip chambers (CSC)

Transistion
Radiation
Tracker:

) e-Tt separation

TRT<

LR=554mm
(R =514 mm

R =443 mm

N

AN\

R =371 mm

[ R =299 mm Silicon strips \
T k ' Barrel toroid
racking+ _"\" Resistive-plate
> chambers (RPC)

End-cap toroid

. Silicon pixels "~ Monitored driff tubes (MDT)
vertex

R=1225mm
R=88.5mm

€ Precise tracking chambers &

€ Solenoidal 2T B field trigger chambers

€ Coverage |n|<2.5 € Coverage |n|<2.7

= o/py = 3.4x10-4 p; +0.015 for |n|<1.5 € 0.5 T torroidal field (average)

2 € 0/pr<0.luptol TeV
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€ ATLAS already has recorded an
integrated luminosity 1.23 fb-!
by end of June

€ Delivered luminosity: 1.29 fb-!

€ Peak luminosity: 1.26X1033 cm2s!

€ Preliminary uncertainty on
2011 luminosity: 4.5%

Total Integrated Luminosity [fb]

€ Expect intfegrated luminosity
>10 fb-! by end of 2012

Luminosity

L., in 2011
L B L B -
1.6 ATLAS Online Luminosity \s=7TeV —
’ 42_ ] LHC Delivered B
"' [JATLAS Recorded -
1.2 ] gl
- Total Delivered: 1.29 fb -
1 Total Recorded: 1.23 fb’ —
0.8 N
0.6 =
0.4 -
0.2 =
O: o i I
24/02 27/03 28/04 29/05 30/06

Day in 2011
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Data Recording

€ Total efficiency is >95%
€ Efficiency in the subsystems is 90-100%
€ Average number of interactions per crossing is 6

120

= T T T T T T 7
c  Tr , ~ B UYL AL BRI BUEL B B AL LI I
g : ATLAS Online \s=7TeVv : g 10°E" ATLAS Online 2011, \s=7 TeV JLdt=0.70fb1
8 110 Total Efficiency: 95.7% - > 10 -
S : 2 F w>=6.0
- T = =
L e - E 1L
2 - 3
TR 3
> 90 T 10'F
s f 3
S 8o € 10%F
&J L
70:_ 10°
- . 10

60— s : 0 2 4 6 8 10 12 14
01/03 29/03 26/04 24/05 21/06 ) )
Mean Number of Interactions per Crossing

) Day in 2011
Inner Tracking .
Calorimeters Muon Detectors Magnets
Detectors

Pixel SCT TRT :\‘; ;:B FLVCB Tile MDT RPC CSC TGC Solenoid Toroid

L 99.8 995 100 89.3 92.7 943 995 100 99.5 100 99.9 98.5 97.9 .
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€ ATLAS reconstructs various particles with good resolution

1To mass 0
> 6000_- T TTTTTTTTY x1 03 K S m%s:m Bias Stream, Data 2010 A\ 5=7 TeV)
(] [ C]Noa.ﬁ tve M Bias MC, | > (00 T T T T T T T o -
g " @ Non a.niggmvfim:::ﬂ B:::MC :)az:(ggr:iund 2 - ATLAS Preliminary Mo 134.0:0.8 MeV
2 5000 ~ Data 2009 (\$=900 GeV) - [ O'(m 0):24Mev
@ L o — Fittodata > 80 ® Dam Tl'
g 4000F \ --- Background companent of the fit -_‘é’ - —— doutle Gauss + poly &
lﬁ C - uc.' - D Pythia MCOS signal
o 60 [ Pythia MCO9 background
3000 - Myos 497.427=£0.006 MeV
2000F o(mMyes)=2.3:t0.5 MeV
: Barrel+EC
1000}
100 150 200 250 300 350 400 450 500 400 420 440 460 480 500 520 540 560 580 600
myy [MeV] M, [MeV]
x .
D™-D® mass difference D* mass o ® mass
[ B e e S S S B B S S S S B e > F T = > - 4 T
EISOOE ATLAS Preliminary  \s = 7 TeV Le=1 4nb‘ £ 900 o ATLAS Preliminary \s«7TeV L «1d4m' = 2 160 - ATLASPrellmmary \s= 7Tev L,=1 4nb' -
© 1600 Data 2010 ° E ® Data2010 i - s
o [ @ rghtcharge combnations T 800 - ) 3 i 140 | 1.93 < M(KKx) < 2.01 GeV
il400 «++ wrong-charge combinations §_ 700 & 3 @ 10 ' o Data2010
21200 | S 600 ¢ % !
EIOOOE .g 500 E- E § 1:2 ]
g 800 | § 400 : I 60 t t
O 600 | E .
| AM=14554+0.05 MeV - AR wl- bt o :
400 | 200 -mp+ =1871.8+86 MeV g =1020.3+0.3 MeV.
200 | o(AM)=0.85+0.05 MeV s . 20 |- ® oy 3
©o(mp+)=19.7512 MeV L Wt 0(my)=2.3:0.5 MeV
0614 0145 015 0155 016 0185 0.17 1.6 1.7 1.8 1.9 2 2.1 22 098 099 1 101 1.02 103 1.04 1.05
AM = M(Krx,) - M(Kz) [GeV] M(K=xz) [GeV] M(KK) [GeV]

» ® ATLAS also reconstructs D5, A, 2, 2, A, BS, B*, BD,...
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Measurement of Primary Vertex

NI =3

€ Select fully reconstructed tracks with small fransverse & longitudinal

impact parameter for primary vertex reconstruction

€ Determine primary vertex with adaptive vertex fitting algorithm

€ Remove tracks that are more than 70 incompatible with PV and use as
seed for new vertex

— 12 L L A — 1- T i T R T Sy
E E . ]
E | ATLASPreliminar 7.1000 gt ATLASPreliminary -
€ Resolution > [ Data2011 7 5 s Data 204 ]
e | —800 5 [ IS N R i
b o .. B o | | | |
O’x-15.7 l.lm i 1-17 1 3 i . e
g [ . |
O'y=13.5 l.lm g i _.q:) 10 e e i e
o 0 i " o
11400 = B S o
17 ] x e _ : B B
' Auis 200 e
- x=15.7um e
- y=13.5um | | |
09 TR F E R TR O 10-2 L1 i L1 | L1 f L1 | L f L
-0.2 -0.1 0 0.1 0 2 4 6 8 10 12
Primary Vertex x [mm] E p? [GeV]
T

ATL-COM-PHYS-2011-571
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€ For precise measurements of
secondary vertices, the
performance of the Inner Detector
is crucial, particularly that of the
silicon pixels

€ In the barrel measure 0=25 pym for
hits from tracks with pp> 2 GeV

€ In the EC measure 0=20 pm for
hits from tracks with pp> 2 GeV

ATLAS-CONF-2011-012

G. Eiaen. LISHEP2011. k

Tnner Detector Performance

g 40000 ™ T T T T T T T T T T T T
3. - ® Data 2010 ATLAS Preliminary
Y 35000 FWHM/2.35=25um _  Pixel barrel -
%) = = -
§ 30000C.C Monte Carlo oo Ns=7TeV E
£ - FWHM/2.35=18um E
- [¢] n
5 25000 - E
2 E > ® -
T 20000 . 5 =
15000 S8 =
- & S ]
10000 > =
- é? (C’(?’ ]
50001 B =
: | | | ‘ | | :
-0.2 -0.1 0 0.1 0.2
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[T T ‘ T T T T ‘ T T T T T T T T ‘ T T T T ‘ T ]
g 7000—® Data 2010 ATLAS Preliminary
N - FWHM/2.35=20um _  Pixel end—caps .
£ 60000 Monte Carlo o Ns=7TeV E
£ ~ FWHM/2.35=19pum ¢ ° ]
c 5000 s 3
o - e © ]
2 - ]
£ 4000 o o -
- ° U _
30001 =
- . g ]
20001 s S 3
= 0 5 ]
1000 ; ! -
. ) | | | 0

0.1
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N3 =3

Performance: J/y

€ Measure same J/y mass in different

S\ T l LA ] L ] Trr I T T I LN B § I LA 2 T L T T | T \'—
. . . © 500~ ATLAS Preliminary ® Data: 2010 -
n bins consistent with PDG value SR Ca oy ]
g L \s=7TeV —— Fit projection ~
S 3.12r _— — : —_— o 400_”_ J‘Ld'=78nb"' ----- Fit projecticn of bkg. 7
& 3115 ATLAS Preliminary ~4- Data: 2010 E % E E
2 - \s=7 TGV', A MC: PromptJiy T 300 [ N, =770%30 bo'rh 's _
g STE J‘Ld"m"" E 2 - m,,=3.095+ 0001 GeV ; U -
3.1050 E g oo, =aas 1M in barrel
= E O 200+ -
3'1: —_—r — ?x 3 = 5 * ]
- il - -
3.095} | —+_ ' = = 4
- _+_ B 100 —
3.09_— - - 1
3.085( - oL , weeee-
3085— _5 2 22 24 26 28 3 32 34 36 38 4
3. 075- PRNPUN ST S S T U T | | PR ST ] nhp- [GeV]
-3 -2 -1 0 1 2 3 ; LI B e e B B B R
@ - ATLAS Prelimina Data: :
R . . ,'?'“:' G 1200 i é]n.éu';g;%uw -
> g ! L B ' - 3 N \s=7TeV —— Fit projection ]
& 0.14F ATLAS Preliminary -+— Data: 2010 ] S 10005 Ldt=78nb’ e Fit projction of tkg.
E - =7Te A . f : I~ -
b_ 0.12_ .I' L\dst - ;Bzz| FAY MC. Pfompl J:W ] 3 : boTh uls :
: ] T 800 N, =3450+80 p -
0.1 : 2 - my,=3.094+ 0.002 GeV in EC .
0.08 1 5 600 0. =79+ 2MeV R
o —— R — (&} » i
0.06} - 2 400f .
- ) ) - - . .
0'04: ————y— 1 200p < —
0'02:-_ 1 0_1 PSS BTET RS BTRTEE BUEPRTE e T M |—
0: | \ 1 1 ] 2 22 2 4 26 28 3 32 34 3 6 3 8 4

<2 012 3% I'pig ATLAS-CONF-2010-078 my, [GeV]11



u I f L~ 40 pb’
- w/p ¢
B EF mui5
3 Y“y%zs,)
|
. lfli W
ATLAS Preliminary i
Data 2010 \s= 7 TeV li
| Loyl | | Ly | | Gy i
1 10 10°
m,, [GeV]

We focus on exclusive final states with a J/y
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NI =3

Muon Selection

€ Define two sets of p candidates used | Combined muon
in the J/y selection
Combined p (CB): full muon spectrometer \
and track measurements in inner detecter O = O
with a good fit between both regions
Segment Tagged p (ST): track measurements lagesehmvon
in Inner Detector associated to at least one
hit in muon spectrometer (u
Muon efficiency
& "2CTATLAS Prefminary Lo ] X
S [ 0.1<m<ld p>3GeV 4 ||
£ 1 — b m—_
oo L1 muon trigger efficiency
0.8 2 S S A AR A AR
n O \Ns=7TeV 5 09" E
: & ' S 0BE ]
0.6~ det=31 pb - % 3 ﬁ..,_’_ v # ........ 4
B _ ] ® o6 3
0.4~ - ol ?gg:i g:taog:::z B g 05F . ATLAS Preliminary
B ] S o04fF \'s = 7TeV, Data 2010 3
0.2 o A CBMC Chain 2 ] E osE i 3
E A CB Data Chain 2 E § 0.22 . ® Data _ é
T S e R ST, pr> 6 GeV _ gatmie
pT [GeV] 0O tL) . ‘1‘0‘ . ‘1‘5‘ . ‘2‘0‘ . ‘2‘5‘ . ‘3‘0‘ . ‘3‘5‘ . ‘40

) ATLAS-CONF-2011-021 ¢ Eigen. LISHEP2011. Rio de J Muon SA p1GeV) (14



J/y Reconstruction

<10

300

B | T T T | T T T | T T T T T T | T T T | T T T
— ATLAS Preliminary e Data 2011

\s=7TeV —— Signal Fit
fL dt=024f" & Background Fit

€ Fit pairs of oppositely charged

muons to common vertex 250

€ Require at least 1 pixel hit
& at least 4 SCT hits

€ Determine p; exclusively from
Inner Detector track segment

€ Select J/y candidate in

mass windows 86 28 3 32 34 36 38 4

200 Ny, = (2.208 = 0.002) x 10° -

m,,= 3.094 = 0.003 GeV

O, =60z 1 Mey

systematic error

150

100

Di-muon Candidates / (0.01 GeV)

50

« 2959'3229 MeV if both J/\P4Tl"i99€r' efficiency M, [GeV]
muons are in the barrel § [ anias eraiminay

® 2913-3273 MeV for 1 muon R R R TR
in barrel, other muon in endcap g o8- R

® 2852-3332 MeV if both
muons are in the endcaps 02l; E

/g efficiency is uniform in pr at ~100% G g b e

G. Eiaen. LISHEP2011. Rio de Jai p. [Gev] 14



N3 =3

€ Look for bias in transverse |mpac’r parameter distribution

Ed

€ Mean value
peaks at zero
as expected

Jet Axis

.

~

Secondary Vertex

€ Mean value is

uniform in n
and @

Impact
Parameter
e M ) I _(é) 107"! """"" vr'V'th!'vv[vvvlyvvl-v
O \s—7TeV L~1nb" -
a.X|ma . g 10° 3 * E%?n?r?‘gasMC light jets
deviationin 3 gi¥miic
nand ®is ¢
pa ATLAS

less than
10 ym

Preliminary

ATLAS-CONF-2011-012

20

-10 0 10 20 30 40

Mean d, (corrected for beamspot) [mm]

0.04

E‘ F T ]' ' Ll T ' 1 T T T T | T v T T ] T L B
‘g‘ 003 F o Autumn 2010 Alignment ATLAS Prellmlnary E
%‘ . : _ Pythia Dijet Monte Carlo IT_UII ID ]
S 0.02 Ns=7TeV =
5 001§ :
0 : }§ oo .
5 NN +.
-:é 0 :— m;w.':.o.w*’o coetesy® ‘%.’ o f
© .0.01 =
8 -0.02 |- —j
&5 - ]
p -0.03 -
g C .
0.04 PO ST S ST TR ST SN ST TR S S S | PR S T S S N | I
2 2 -1 0 1 2
Track n
0.04 T
003 b @ Autumn 2010 Alignment ATLAS preliminary E
' Pythia Dijet Monte Carlo Barrel Tracks 3
0.02 Ns=7TeV 3
0.01 . .
* 4 . =
0 0%0, ';0.-3 ".’:’ 4.""':"" > 00 o® " & ‘0’.,": ""."0’:
s s ¢ $
001 F* » *"we e 4
-0.02 - .
-0.03 =
-0.04 8 1 PR P P Y P | 1 :
0 1 2 3 4 5 6

Track ¢ 16



NI =3

Observation of B*+>J/y(uu-)K:

€ Select additional track, assign kaon mass hypothesis

€ Fit 3 track vertex; constrain p*pu- mass to m(J/y)
€ Do unbinned maximum likelihood fit with Gaussian signal & linear bg

€ Enhance signal-to-background with transverse decay length cut

LI SN B B B SN B A B S BN B B B BN B B BB R

< 20 T T > 120 -
2 [ ATLAS Preliminary mg = 5283.8+3.4,,, MeV 1 = _ ATLAS Preliminary mg = 5283.2+25,,,, MeV
S 200l o=36+4 MeV . S 100l o=39+3  MeV B
. X \f S TTev Ny = 32536, after g - \s=7TeV Ny = 283% 22, ]
3 - | Ldt=34pb’ ‘ >300um o sof ILdl=3_4 pb’ -
£ 150 —:;]—XY Hm = - L., > 300 um ]
w " ] w a i
= : . ?: \ 60[ ]
100“_ B R LT TR . - :
- + . 40 .
50:_ —j 20— .............. _—
- No vertex dlsplacement cut applled 3 - TTE RS e
2 | YRS W SR ST T ST WU WA NN SN ST N S N SN W S S ST SN U A N S N
5%00 51 00 5200 5300 5400 5500 5600 5800 5100 5200 5300 5400 5500 5600
My, (MeV) Mk (MeV)
€ Mass consistent with PDG Consistent results for B* & B-
| m(J/y)=5279.17+0.29 MeV ATLAS-CONF-2010-098
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Events / (20 MeV )

mrfqp

Select 2 additional tracks, assume K9 K*m, ® 2K*K-

Fit 4-track vertex; constrain p*p- mass to m(J/y)

Apply mass cuts on K'm-around K™ and on K*K-around ®

Do unbinned maximum likelihood fit with Gaussian signal & linear bg

2000
1800}
1600
1400
1200
1000

800
600

400

200

LAS Prelumunary

No t cut

B, —» J/yK™

i ll]IlT TIIIIT l1l]l II[]II]TIT[IIT ITI_

cereE L I — . | | 1 LI LI A L i
My = 5278.6 = 1.3, MeV 7 > - o .
N = 2680 = 150 MeV . 2 250 __' ATLAS Pl’ellmlnary me =5363.6 = 1. 6( stat) MeV ’_.'_‘

- 0 - Vs =7TeV Ny =413=36, -
o= 3682 20(%”Mev = - C det=40 e cn219219, t) oV ]
- ~ 200 No T cut ]

3 2
—] c -
. o N ]
= o 150F 7
Reasae ]
= 100 o
5 50 .
5400 5500 TR R

MoV 0 5200 5300 5400 5500 5600
wio (Me

Mg (V) My, kk (MeV)

ATLAS-CONF-2011-050

G. Eiaen. LISHEP2011. Rio de Janeiro. July 5th. 2011 18



o

X y
vl

Observation of B°>J/yK™? & B93> J/yd

NI =3

€ Add decay time cut on fitted secondary vertex

i~ B00 prrrr T[T —_ g
E 0 of— ATS:_S7PTr:\I/iminary ::a: :;:g-f;oo-glgiﬂle':"lev ~f E 120:_ ATLAS Preliminary mn‘=5364.011.4(=w)MeV_r:3
&  (Lat=40pb” on 33.8:1.3H,:‘:"Mev : = Eop Ns=7TeV '\,'9;=358’22‘*"“" .
g" 600?"‘ P ©>0.35ps \ ? < 100 det=40pb ‘T;:ig;s‘~5.w,M9V i:
2 5005 = 8 : ]
@ £ 0 *0 ) 80— H
i 400F- Bd%J/WK; m . BS%J/W(])}

300+ =
2005 g
0L T N E
0:1111: 0”,.‘1 PPN BRI IPEPETEPE B ETETEPE EPEPEPETE APPSR B
5100 5200 5300 5400 5500 5200 5300 5400 5500 560
my,.«» (MeV) my,, kk (MeV)
BL notcut 52786:1.3 36.8:.20 2680:150 10280:110 with PDG
asses
wtcut 5279.6:09 388:12  2340:80 1330+60 A1
BL notcut 5363.6:1.6 219+¢19  413:36  764+17 € Good
wtcut 5364.0+14 26.6+16 358+22 90+7 mass .
: resolution

Q‘Jg&) ATLAS-CONF-2011-050 6. Eiaen. LISHEP2011. Rio de Janeiro. July 5™, 2011 19
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Lifetime Measurement Methodology™)

€ Seclect J/y candidate and add K*n-or K*K™ to select J/yK™© or J/y®
€ For each candidate calculate the proper decay time

03 L L: distance between primary vertex & B decay vertex
= Byc By: Lorentz boost factor = p/m
c: speed of light

T

€ Precision is higher in the transverse plane

L m L,,: L in the transverse plane
=— pr: transverse momentum
p.(B) m: B invariant mass

€ Perform simultaneous unbinned maximum likelihood fit to reconstructed
B2 (B.°) masses and proper decay times

L= Hil (fsig-/\/lsig (mi),];ig (t,)+ (- fsig )M‘Dg (mi)’Z’g (Ti))

€ Background contributions
® J/y from other B combined with random K'm- (K*K-)
® J/yX from signal B with/without random K*m- (K*K-)
<@ ® Direct J/y production with random K~ (K*K")
288 G. Eigen. LISHEP2011. Rio de Janeiro. Julv 5th. 2011 20




npr-=m

PDFs in ML Fit

S5ignhal mass is parameterized by a Gaussian using scale factor in width

_ _ 2
(m, — m,) } S, scale factor

1
M= s 5 exp( 2Suds,
€ Background mass distribution is modeled with a linear function

1
g( )= I+d(m,—m) d: slope
Mb ; Mmax = Mmin ( i i ) mC:("\'\max'ﬂ'\min)/2
€ Signal proper decay time pdf is exponential decay convolved with
Gaussian resolution function R(T'-1,0.;) with width =
7 (t.,6 )=E(t)®R(t'-7,56 ) =%
R e S. scale factor

€ Background with J/y from other B is parameterized by

b ' | 1-b ' . Teffls Tefro, Teff3 Gre 3
T—ZXP . + : exp - ®R|T —T,~'575,i background lifetimes
eff1 eff2 Determined in fit

5 )=

i’ T,
1

7 (7

bg
effl eff2

1 |1 .
7;92(1/,51/) = —exp[—} ® R(T — 1'/.,5761")

/Teff3 lTeff3

»Background of direct J/y is parameterized by R(z,5 6 )
- G. Eiaen. LLSHEP2011. Rio de Janeiro. July 5™, 2011 21




lifetimes and 3 background fractions

Results for B> J/yK™

€ Keep 12 parameters free in ML fit: f,, mg, S, d, Tp, S;, 3 background

N =

> TT I T TT TT | TrT TrTrTT I TTrTrrrTrrTd ] L TT T 4 ~
[ - ] 8 10 =
=1000- aTLAS Preliminary * Data g o~ -
N  \s=7TeV — Total Fit | o I
~ L J. Ldt=40pb’  / I\ - Background - ; 3
©» 800 7] € 10°F
- u . o) -
S > C
2 w
600

—A
o
N
LRRLL)

...................
.............

2950+90 signal events
L L B ' NN BRI

¢ Data

Total Fit

Signal 1
-------- Non-prompt J/y Background
-~ -- Prompt J/y Background =

ATLAS Preliminary -
\s=7TeV
I Ldt=40pb’

400~ :
- - 10F
200_— 7 s
0“““11 RS RI NN N NERE SRR RN RN F RN R RN T 1 ,
5200 5250 5300 5350 -2

By Mass [MeV]

m , =(5279.0£0.8)MeV
€ Measure: B
6 =(343+0.9)MeV

\ ® Good agreement with PDG value

V0 2 4 6 8 o

B, Proper Decay Time [ps]

t,=(1.51£0.04%0.04)ps

Ty = (1.525+0.009)ps

/ ATLAS-CONF-2011-092 6. Eigen. LISHEP2011. Rio de Janeiro. July 5t 2011 22



Results for B>J/yd

>400‘IY'II !!!!!!!! Il IIIIIIII rrrrrrrTrTy ]"II'TITIII"I 463i26 Signal evenTS
> . Q LA BB A B BB BB B B LA
= 350f ATLAS Preliminary = < * Data
8 . J \s=7TeV e Data ' 1 S 10° gogtgla::lt
~ 300:_ L dt = 40 pb'1 — Total Fit _: }2 ? ........ NI t J/w Back d g
2 - - Background 3 S C : P?onmpgto 3?3 Ba‘(l:’kg?:ur?(rioun 3
> 2501 . i I ]
C > ATLAS Preliminary
200 - 107 \s=7TeV
- E J L dt = 40 pb'
1501 = I
50/ . : + ]
Y |y ssaanaaaliaiiaaiy | : " .:l , .‘1 , , X N ";._ p 14, "1
0° 5200 5300 5400 5500 5600 12770 2 4 6 8 10
B, Mass [MeV] B, Proper Decay Time [ps]
— oK
€ Measure my =(5363.711.2)MeV T,(J/yo)=(1.41£0.08%0.05)ps
=(24.8x1.2)MeV :

® Good agreemenT with HFAG value 1t ,(J/yd)=(1.429+0.088)ps

In B.°>J/y® CP-even and CP odd components that have different

ﬂg lifetimes are not symmetric = 7 differs from generic B, lifetime
ATLAS-CONF-2011-092 6. Eiaen. LISHEP2011. Rio de Janeiro. July 5. 2011 23
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B Flavor Tagging

€ For tagging of B flavor at production use lepton charge or jet charge

Qjer = Zqip:f / Z p: g, =charge of tracki ¢, =momentum of track i K = weight

€ The jet charge is positive for b jets and negative for b jets

€ Jet consists of all tracks with p+> 500 MeV, |n|<2.5 inside a cone with
opening angle

AR = \/Anz + Ag°
€ Remove cases where jet charge is close to zero by "exclusion cut”

€ Key quantities in tagging are efficiency and dilution

N +N N -N
= r w Df =] E W:1—2W1_
=N “ N_+N, ¥ N =wrong tagged YWIN N

total

N = correctly tagged

£

€ The true asymmetry & its error are given by
1

A= Ameas O =
- ' 2
D tag gfangang
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agging effectiveness is given by

Q

For simulation assume 15000 signal events
gxgec’red for 150 pbt in BL=>J/yK™ & 1.5fb"!
in

DT /yd

Simultaneous mass & lifetime fit

Optimize selection

=€
tag tag tag

Study jet charge in B,°>J/yK™ or BO>J/yd

Achieve high efficiency &

reasonable dilution

For lepton tags expect higher
urity but lower efficiency,

By — Jv K°T
° ° ° ° I fL_J(‘umlvlmoed
b Flavor Tagging in Simulation «| | B==—
o lhene .
L —F S
[ o o R - L
1 E _:f;s?{d | l:
| 1 |
: ol E=— l
1 - e HEECELE | e
Jet Charge
ISBN978-92-9083-321-5
B, —» J/y ON
| B
10°F o staine
=\
: p— | Iy
Parameter | B — J/yK” B) —J/y¢ " ‘
K 0.9 0.8 W | 1
AR cut 0.7 0.6 — | I
Exclusion cut 0.05 0.2 1 55 0 05 J O
et Charge
Parameter | BY > J/yK%”  BY—J/y¢
Equivalent luminosity 150 pb~! IS5
Number of Reconstructed Events 13948 15784
Efficiency, € 0.870£0.003 0.625+£0.005
Wrong Tag Fraction, wi,e 0.380+0.004 0.374£0.005
Dilution, Dy, 0.240£+0.009 0.251+£0.010
Quality, Qe 0.0504+0.004 0.039+0.003
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€ Use ATLAS and LHCb observed s T 'M ™
relimina m, =5364.0+ 1.4, Me
J/y® signal yields to estimate s F A oz
expectation at end of 2012 e A cvodops ]

€ ATLAS observes 358+22 signal events
in 40 pb! after a 0.4ps lifetime cut

€ For 10 fb ! with the same trigger

conditions, ATLAS expects ATLAS SO0 0m0
89500+5500 J/y® signal events et

€ Increased trigger thresholds may reduce this E:Zz + LHCD
YIeld by 50% '21402— Js=7 TeV —
IJ"120:— m=5363+.8 MeV

€ LHCb sees 760+29 J/y® signal events in 36pb1 1 BT el

€ For 2 fb' (corresponds to 10 fb'lin ATLAS)
LHCb expects 42222+1611 J/y® signal events

. ATLAS Will ma.ke .a valuable Contr‘ibUtion 52505200 52505300 535054005450 55005550 5600
to the determination of P LHCb-CONF-2011-014 ™ eV’
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Conclusions

npr-=m

€ ATLAS is a well-working detector recording data with high efficiency

€ ATLAS has an excellent capability to measure secondary vertices,
tag the b flavor at production with high tagging effectiveness and
reconstruct B exclusive final states with excellent mass resolution and
high efficiency

® ATLAS measures B*=>J/yK*, BO>J/yK0 & B,°>J/yd signals
with low background

€ ATLAS performes first lifetime measurements in B, J/yK™© &
B,>J/yd

€ Thus, ATLAS has excellent capabilities to measure CPV in B decays
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CALO MUON TRACKING

Trigger Operations E
.
$

33
3
3
o

€ Trigger is organized in 3 levels
® L1: hardware trigger
= 50 kHz rate

® L2: software selection on

Derandomizers

] Readout drivers

(RODs)

E
Readout buffers
(ROBs)

reduced granularity (ROI) .
= 4 kHz rate @ pf::}"z’:b':m.
® EF: Based on offline
reconstruction, full granularity Data recording
= 200 Hz rate design with Slepalinogerrates [ ATLAS Trigger Operation ] _
peak to 600 Hz L r — ;
310‘ _

Level 2

€ Rates of physics objects are very
well understood

Event Filter

10°

10

I Peak Lumi. 7.2032 em-25-1 |

Physics rate is ~300 Hz

1
22:00 04:00 10:00
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€ Modeling of signal and background in ML fit
=> use alternative parameterization

Systematic Errors in B° & B.° Eifatimes)

=

Source of systematics Systematic uncertainty
e Fl-r procedure 6syst(TBd), psS 6syst(TBs)a psS
= run several thousand wodelling signal, background ~ 0.01 0.01
'|'0y ex perimen’rs Time uncertainty model 0.03 0.03
Mass window 0.01 0.015
€ Mass window Alignment 0.03 0.03
Total, quadratic sum 0.04 0.05

= for B,% vary window

(5169, 5389) MeV 1o (5079, 5479) MeV in 14 steps

= for B, vary (5150, 5650) MeV to (5220, 5510) MeV in 11 steps

€ Time uncertainty model
= assume different proper time decay models

€ Choice of primary vertex
*g\ = use different impact parameter calculation

G. Eigen. LISHEP2011. Rio de Janeiro. July 5. 2011
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ATLAS Subsystem Operation

€ Fraction of operational channels is close to 100% for all systems

{ 1 Number of
Channel Live Fraction
TGC End Cap Muon 98.4% 320K
RPC Barrel Muon B 970"/0 370 K

CSC Muon - I 1985% 31 K

MDT Muon - T 1998% 3UK

LVL1 Muon TGC Trigger - 7100.0% 3K
LVL1 Muon RPC Trigger - 199 B 3K
LVL1 Calo Trigger I 1999% 7 K
Forward Lar - T 1998% 33K

Had End-Cap Lar | S 99.6% 56K

Tile Calo ~EEEEEEEE——T0 ) 97 9% 98 K

Lar EM Calo - 199 5/% 170 K

TRT - 19759% 350 K

SCT - T 1991% 63 M

Pixel T 196 9% 80 M

50% 60% 70% 80% 90% 100%
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J/y Candidate Selection
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