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Measurements based on 2011 Dataset \\

Overview e 7F ATLASOnine Luminosity \s=7Tov

E - [ LHC Delivered -

O § 65_ |:| ATLAS Recorded F

B S %!“U—!“l_ BranChlng Ratio ¢ 5 Total Delivered: 5.61 fb" .

o _E’ - Total Recorded: 5.25 fb™' -

* Update with full 2011 g 4 E

dataset g 3 =

T 2f 3

S ]

0 ° ° 1:_ _:

* A}, mass and lifetime L o - :
28/02 30/04 30/06 30/08 3110

Day in 2011
o Parity violation asymmetry parameter 0O, and helicity

amplitudes in A}, >A°J/y @

See also other B-physics talks in this conference:
* QCD session: Review of ATLAS Heavy-Quark and Quarkonium results: Miriam Watson

¢ This session: Studies qf rare and suppressed processes in B mesons decays and qf
mixing /CP violation in the Bs system with the ATLAS detector: Jochen Schieck
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‘ATLAS Detector & B-Physics Triggers

Precision Muon Detectors: |1 |<2.7:
* Resolution ~40 um

Inner Detector: |N|<2.5

* d,resolution ~10 um

Combined tracks (ID+Muon):

° O'(m]/lp) = 60 MeV
B-Physics Triggers:
* First Level Trigger (L1):

° Single muon & Dimuon Triggers

% 1 07
® Thresholds 4 — 40 GeV p; =
o
* High Level Trigger (L2&L3): Lo
w
° Single muon & dimuon triggers -_.azj i
S 10
° B—physics triggers: L
Muons from common vertex 10*

Opposite Charge (except some control triggers) 10°
Loose mass cuts:
J/y: 2.5 < M(up) < 4.3 GeV

e B:4.0 < M(up) < 8.5 GeV
\ EPSHEP 2013, Stockholm

102

ATLAS Preliminary

Vs =7 TeV .|.Ldt~2.3fb'1
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'B) B —p*u- Branching Ratio®&&

ATLAS-CONEF-2013-076
¢ Flavour Changing Neutral Current processes:
e Strongly suppressed in SM': BR=(3.23%+0.27) X 10~

* Can be enhanced by new physics

* First measurement made by LHCb?: BR=(3. 2+1 5) X 107° tcuad Iyv
® Previous ATLAS? limit used half 2011 data (2.4 fb'!). s IN— u
* Now updated with full 2011 dataset: 4.9 fb! w-, X

. Including improved event reconstruction & analysis improvements

* Blind analysis - Blinded Region: 5066—5666 MeV | B)—utu observed in

data after S.B. subtraction

® BR measured w.r.t. reference channel:

N+ -
BBy = ') =B(B* = JIWK* = 'y K+)>< X == X Ry,

NJ/ K+
PDG value

LHCb* measurement

Reference Channel

R . A NI €d Acceptance X Efficiency
e =

_ B Ratio from MC
Aty Gty

Yield from Data

a 1: Buras et. al. Eur. Phys. ] C72 (2012) 2172 2: Phys. Rev. Lett. 110 (2013) 021810
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‘B2 —utu-Branching Ratio Measurement

Data Selection:
Trigger: L1: dimuon p> 4 GeV; HLT: dimuon, Loose B & ]/ mass cuts
Pre-selection to select good quality reconstructed tracks & vertices

Reference Channel Data divided into two parts to avoid bias of yield extraction:
® (Odd-#: odd event numbers used for data-driven reweighting of MC

e Even-#: even event numbers used to extract reference channel yield and background estimate

Monte-Carlo tuning: Side-band data c.f. MC for Isolation parameter I ,
J/ polarization correction J4 §ATLAS Prlelinaina - —— Sidebanddata 3
® MC generated without decay polarization *E i i —— MC bb to puX n
c B .B . . L 10 SEs=7TeV Z: MC signal
Binned (pr,n”) re-weighting of MC: =
® Generator Level (GL) re-weighting: 10° ;_J Ldt=4.9fb"
Applied to signal & reference MC =
Corrects for GL filter biases 1P M e
Derived from MC samples generated with -
a loose GL filter 10 =
e Data Driven re—weighting : 3
Applied to signal, reference & bb — puX ‘]3
Derived from differences between MC g 25F M HT - T .
) anadodféﬁfreference channel da;a :‘E ég: g + ++++I++Wm¢..~.l'.-... — i i °:
Small residual ditt.s = Syst. error on Ry 8 0 02 0.4 0.6 08 ]

Isolation (ID Ir,)
K EPSHEP 2013, Stockholm '




'Background Modelling & Selection Optimization

Combinatorial Background: Peaking background:
Suppressed by BDT Discriminant B candidates with 1 or 2 misidentified W
* 13 discriminating variables inputs Misidentification prob. from MC:
L Training using MC datasets T 2.1%0; K*:4.1%0; Kt 3.3%o
® Selection Optimization using MC & data: Estimate yield for B—>hh’ from
2D optimization (An, BDT output) luminosity, measured branching fractions,
Signal MC & odd-# sideband data acceptance & effic.
Mo s P = —
aximize : = 1+78 e
o e Sideband data . ATLAS Preliminary
—Am < 121 GeV; BDT output > 0.118 © , o N -
@ 25000 ° MC signal (s=7TeV -
Residual background, after Am & BDT % - . _[L-dt =49f"
w 20000— . . ]
cuts, determined by interpolation: N i ]
® using even even-# side-band data 15000F I E
10000 N -
5000:— .: —:
- R Py .
Ol oo™ . | ]
-0.6 -04 -0.2 0 0.2 0.4
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/Slngle Event SeﬂSItIVIty BB* - J/YK*): 1.016 £0.033 X 107 (PDG)?

i i ' BBE - utuT): 5.93+0.06x102 (PDG)
SES: BR corresponding a single observed signal event: (E= = p) (PDG)

~

* Unbinned extended max. likelihood fits to mass & mass uncertainty (111, 0.:11)
* Using even-# data in mass range: 4930-5630 MeV

N]/t/;Ki = 15 214 even-no. events * 1.1%(stat.) + 2.4%(syst.)

Single Event Sensitivity: SES = (2.065 + 0.262))(10'9
* Dominant Syst. : Ref. Chan. BR & f /f: 8.5%; Ry¢ : 6.9%

K EPSHEP 2013, Stockholm b: JHEP 1304 (2013) 001

B(BO—p*u-) = SES X N+, £ /f: 0.256£0.020 (LHCb)"
pru
f RA % E I I I I I I E
SES = B(B* - J/YK* - p~putK*) x =% x € = 4500 ATLAS Preliminary —4— Data E
fS Nj/d,]{i‘ u(\l-) 40002_ Vs=7TeV = Signal + background fit _i
. . 2 3500E | Lat=a0%" oo B sy bachground 3
Acceptance X Efficiency Ratio, Rye: 20002 | |- otreroactareons
* Evaluated from MC sample: 2500F- =
A X eforBT:  1.317+0.008%(stat.) 2000c- E
1500 =
A X €for BY:  4.929+0.084%(stat.) 1000E- E
R4e = 0.267 + 1.8%(stat.)t 6.9%(syst.) 5007 3
:I [T T R I Y -J.-"J:FF."'Q--;J._J PRT 1-':‘1"' it E
_ 0"~2060 5100 5200 5300 5400 5500 5600
Yield for Reference Channel, N JJWK*E 1 IMEV]

Stat. error (2.1%) plus syst.

error (12.5%) in quadrature.

a: Phys Rev D86 (2012) 010001

/




"BO—sptu- BR Limit

B(B?—ppu) = SESX N+ ,-

Events / 60 MeV

® 6 events observed in mass region after un—blinding
¢ Estimated background contribution: 6.75 events

¢ From SB interpolation using even-# events 2

* Includes estimated 0.295 B—hh’ events 0

ATLAS Preliminary

e Data
—— B, — u'p” MC (10x)

4800 5000
SM prediction: 1.7 £ 0.2

signal events in mass window _f 1
(@)

* Upper limit from CLs method: 10"
B(B?—ptu) < 1.5% 1078 (95% C.L.)
* Expected limit: 1.658:7 X 108(95% C.L.)  1¢2

® Time integrated SM! prediction:

BR=(3.54%0.30)X107° ATLAS Prelimina

Vs =7 TeV
JLdt =49fb

107
* Will update with 2012 data including further

analysis improvements

T T T T | T T T T | T T T T | r—

—4— Observed CLs

..... Expected CLs - Median
[ ] ExpectedCLs 10
[ ] ExpectedCls =26

P 1 T SN R N A NN S B
107 1 2

@ EPSHEP 2013. Stockholm 1:K.De Bruyn et al., Phys.Rev.Lett. 109 (2012) 041801
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BR(B, — u'w) [107]
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A, Properties
Hadron colliders are currently the only place to study b baryons

Provides means to test theory:

® How heavy quarks are produced; how they hadronize /\b
®  Whether polarization is preserved in the process -
Use decay: A - J/Y(utu A (ptm™) to measure:

o A} mass & lifetime P

* Parity violating decay assymmetry parameter, &} & helicity amplitudes
* Compare Lifetime Ratio T(A,)/T(B,) and oy, with theory predictions
Data Pre-selection:

* J/y & A° pre-selection:

J/Y: 2.8 GeV<M(UN)<3.4GeV Cascade topology fit requirements:
A°:1.08 < M(hh)<1.15 GeV * Fit 4°/N ;<3 (N, ;= 6)
o A >]/YUTU)A%(pTp) pre-selection: ® Vipr>3.5GeV;L, > 10 mm

5.38 < M(J/W A°) < 5.90 GeV
If also By: P(A}) — P(Bg) > 0.05

Cascade topology fit — constrain:

J/W¥ & A°masses

ﬁvo points to LU vertex

\ EPSHEP 2013, Stockholm /




A,

L= H fuieM

(1 = foig) M (mi|0m, ) To (7i]0r,)

mass & lifetime

Phys. Rev. D87 (2013) 032002

Unbinned maximum likelihood fit:

s(Mi|Om,; ) Ts(7i[0r, )ws (Om,;, 6r,) +

Wp (6mi ’ 61'1- )

CDF (PRL 96 202001) =

LHCb (PLB 708 241)

PDG 2012 (PRD 86 010001)

ATLAS (PRD 87 032002)
m=5619.7i0.7(stat.)il.l(syst.) MeV

5610 5612 5614 5616 5618 5620 5622 5624
m, (MeV)
T | T T T | T T T T T T | T T T T T T | T T T | T
CDF' At (PRL 104 102002) ——
CDF? JIyA (PRL 106 121804) —.——
D@ (PRD 85 112003) —

CMS (CMS BPH-11-013)

il

3 : l T T t T T T I T T T I T T T | T T T | T |2

© - ATLAS T, =1.449+0.036 ps ]|
S B \s=7TeV S, =1.05+0.02

1

g 10° L-a9 6, =0.117%0.003 ps =

& - %2/ Ny = 1.09 ]

S C N

c | =

(r_)ﬂ ® Data

10 — Fitted model =

S N N Signal 4

L Background .

1 0 == e

- L d

4 6 8 10 12

R= 'c(/l )/ 'c(B ) @ (ps)

= 0.96010.025(stat.)+0.016(syst.)

c.f.0.976+0.013 (LHCb); 0.86410.052 (DO);
1.020£0.030 (CDF?)

0.88—0.97 (HQE®); 0.86"—0.88(+0.05) (NLO pQCD")

&

EPSHEP 2013,
Stockholm

LHCDb (arxiv:1307.2476)

PDG 2012* (PRD 86 010001)

——

ATLAS (PRD 87 032002)

T =1.449%0.036(stat.) £ 0.017 (syst.) ps

—

! [
0.6 0.8 1 1.2

* doesn't include the ATLAS, CMS, and LHCb measurements

0.4

1.4 1.6

A (PS)

[a] Phys. Lett. B 376 (1996) 303; Ann. Rev. of Nucl. Part. Science 47, 591 (1997); Phys. Rev. D 59, 034012
(1999); Phys. Rev. D 61, 074026 (2000); [b] Phys. Rev D70 (2004) 094031; [c] Eur. Phys. ] C33 (2004) S895




/

, Measurement NN T Y v

ATLAS-CONF-2013-071 a, +Y/2
o A} - ]/l/)(/,t Tu A (ptr) decay described by: a_ -1/, 0
® 4 helicity amplitudes = b, -1/, —1
® Dynamics described by 5 angles - sensitive to squared amplitudes b 11/, 1

® Parity Violating decay asymmetry parameter:
o= |ay|*— Ja_|*+ |by|*— |b_]|°
e Full angular PDF:

WELAR) = 3 Ly f1i(A)fu(Pan)FU(@)

e f1 i(A): blhnear comblnatlon of hehClty amplitudes

— b b _|a+|elp+ |a' |elp_’
=(as,a-,byb) b,=|b, |elw+ b =|b_ |elw_

Ja, |2+ a2 by |2+ [b_| 2= 1

A helicity frame

*  f5i(Pay): has a values of Pay, P, oy or 1

Assym. param. @ = —0.642%0.013! for A° > pr*t

L s

Exploit ATLAS symmetry in T} = Polarization =0 Producf|on plane o
* F;(Q): orthogonal functions of decay angles

° Analysis uses method of moments:

J/p helicity frame

@0 Extract @ and helicity amplitudes from measured averages of each F; (moments).
Ne®

PSHEP 2013, Stockholm [1]: PDG ]. Phys. G 37 (2010) /
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> T | 1T 1T 1 ‘ 1T 1T 1 | T 11 | T T 1 | T 1T 1
250—
o, Measurement 2 *° anasersiminany
b S [ Vs=7Tev
. 0] . = - .00 e Data 2011
Selection of A}, dataset: 5 2000 AG¥A, _° Datazotl
e R Sianal
As for the mass & lifetime analysis plus = Y - [——— Bi,gglfg
. . . . L o= Neg = 1401£50 — - Other bkg
specific requirements for this analysis: 15 N, =213 + 87
Nogy, = 1094 + 77

* Bj veto: P(A})>P(B) if both
* A, proper decay time T > 0.35 ps
* Sig. Reg.: 5560 < M(J/y A < 5680 MeV

v2 prob: 0.89
100 *P

50

Nsig, Np;, Nother determined from extended

binned maXimum 1ikelih00d fit 0_JJ_J--L--\'"‘J"E;IJ:4:;r._TT:|'-'r"l'_i-'l'"'|"'I"‘f'".';"*rh-h-i.-L....l...J. [T
5400 5500 5600 5700 5800 5900
Extraction of O and helicity amplitudes: Moo, [MeV]
Perform % fit to measured moments <F.>:
5 5
2 expected . -1 \expected ' V; j: Covarience matrix
X = Z«Fl) <Fl>)vij (<F]> <FJ>) of measured < F; >
i=1 j=1
: i c Model defined in terms of 5 free parameters:
< .>expecte — Z . .. a b_ _
Fl f]( ) Ly ab,kO: |2+| 2,1{1: |2 | =, A+_p+_0)+
& A V0a |2 +]by] Via2+b-1" A =p — @

Detector accept. and effic. encoded by Ci].:

No dependence on helicity parameters

Determined from MC samples generated with flat angular
K EPSHEP 2013, Stockholm distributions /
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F I-t Res U |-t Check of fit results: \

MC events Weighted with signal PDF and
Fit Result: parameters resulting from fit

0, =0.28%0.16%0.06 Compare F, distribution for data with weighted
la,]= 0.177912 (stat.) + 0.06 (syst.) signal MC plus sideband b.g.

— 0.597006 (o) g o SRR
la_|= 0.59Zg 7 (stat.) = 0.04(syst.) 5 140+ ATLAS Preliminary i
W] _

b, |=0.7819:0% (stat.) £ 0.02 (syst), 120 +_+_+_+_ Tt
Model —

|b_|=0.08%0:33 (stat.) £ 0.05 (syst.) 100 H Wsocaa
=== Pythia MC 7]

80___ LLT A ]

Systematics mainly from: 50 T E
* Uncertainties in background contrib. to 40 # .
measured <F> 4 —+—‘E

® (Calculation of correction matrix 20 ]
I0-1 -08 -06 -04 -02 0 02 04 06 08 1

A and ]/ from A% decay are highly polarized in the direction of their momenta Fa

Large |a_| and |b, | = negative-helicity states for A? preferred

o, value:
* consistent with LHCb measurement: 0.05£0.17(stat.)£0.07(5}stics Letters B 724 (2013) 27
* Intermediate between pQCD and HQET predictions:

~2.50 c.f. pQCD expectation ~(—0.14 — —0.18) Chou et. al. Phys. Rev. D65 (2002) 074030

. Leitner et al. Nucl. Phys. A755 (2005) 435,
2.96 c.t. HQET expectation (0.78) ycji i et al. Phys. Let. B614 (2005) 165
EPSHEP 2013, Stockholm W
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Summary

m B(B?—u* i~ ) measurement updated with full 2011 dataset (4.9 fb™):
B(Bs—pi) < 1.5 (95% C.L.) ATLAS-CONF-2013-076

Consistent with SM expectation, LHCb measurement and other experimental limits

/lg mass & lifetime have been measured:
T =1.4497%0.036(stat.) = 0.017 (syst.) (ps)
m=5619.710.7(stat.)£1.1(syst.) MeV
R=1(A})/T(Bg ) = 0.960£0.025(stat.)+0.016(syst.)

* Consistent with both pQCD and HQET predictions and other experimental
measurements

Phys. Rev. D87 (2013) 032002

m /lg partity violating parameter, 0, and helicity amplitudes have been
measured:

0, =0.28+0.16+0.06
la, | = 0.17t8:%% (stat.) £ 0.06 (syst.); |a_| = 0.59t8:89 (stat.) X 0.04(syst.)
b, |=0.78%00% (stat.) £ 0.02 (syst); |b_|= 0.08%3:33 (stat.) = 0.05 (syst.)

* ay differs from pQCD expectation —(0.14~0.18) by ~2.5G6 and HQET expectation (0.78)
by 2.90

More accurate measurements will be made with 2012 data (21 .7 b1 rec.)

\ EPSHEP 2013, Stockholm /
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Backup
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" Discriminating Variables for Bd—pu-

transverse plane of the B decay products relative to the primary vertex

Variable Description Ranking

Ly Scalar product in the transverse plane of (A¥ - 5%)/|52| 1

J.!m . Ratio of |pZ] to t!le sum of |p2| and the transverse n:}ome.nta of all tr.acks with )

isolation pr > 0.5 GeV within a cone AR < 0.7 from the B direction. excluding B decay products

lrop| Absolute value of the angle in the transverse plane between AX and 5% 3

pm Minimum momentum of the two muon candidates along the B direction 4

Jo B transverse momentum 5

ct significance  Proper decay length cf = Ly X mpg/p2 divided by its uncertainty 6

. Xiy Signjﬁcanciof the -separation between prjt)duction (PV) and decay vertex (SV) 7.13
AXT. (o-zﬁ) - AX . in z and (x, y). respectively

Dy 0, |, min Absolute .\.ralucs of the minimum distance of closest approach in the xy plane or along = 8. 11
of tracks in the event to the B vertex

AR Angle /(Ag)? + (An)? between A¥ and 5% 9

o [P o[ Absolute values of the maximum and minimum impact parameter in the 10.12

@EPSHEP 2013, Stockholm
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~ BDT input variables for B(B—uu™) measurement

Stability of Isolation parameter w.r.t. pile-up

) e T T T e iation, DATA! ' ' H
% 0 9:_ ——— 1solation without PV association, DATA _:
O ] E ——&——  1solation with PV association, MC E
= [ —*—— 1solation without PV association, MC _]
% 08: i _
— - e e, o e + .
= 0.7t M v ? -
= R S SR
O 0.6 4 =
'E - }_i_h’!—l 7
S 0.5 e =
k%2 - =l ATLAS Preliminary
0.4 e (s=7Tev =
035 s j Ldt=49f" 3

— a ]

02:— T T E
0. gy 2
0:| 1 | | 1 | | | 1 11 | 1 11 | 1 11 | 1 11 | 1 11 | 1 11 | 1 11 | 1 | | | 1 |1 ':

0 2 4 6 8 10 12 14 16 18 20 22

<
0

ean number of interactions per crossing
\ EPSHEP 2013, Stockholm /
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B->J/wK vield

Fit results

} —_0- T T I T T T T I T T T T I T T T T I T T T T | T T T T T T T T I: } _I L T T T 1T LI LI T T T 7T | T T T 7T I T T T 1T I T T T 1 I T T I_
18] - - @ r _
= 4500F ATLAS Preliminary —4— Data E 2 ook ATLAS Preliminary 3
4 ADODE- Vs =7 TeV — Signal + background fit _J © - =7 TeV ]
- = p mmmnn B iy K* signal 3 E'E" 25[]0:_ 1 e
E 3500 23 Ldt=491 onen B* - Uiy = background 5 o - J Ldt=4.9fb ]
U}J 3[]{:][];— smmmns Ofher backagrounds _; i} 2{][][]':— 4 Data _:
2500 = : —— Signal + background fit ]
= = 1500 T2 =N e B = Jiy K signal
EUDUE ] SO - . WA P B* — Jiy n* background
1500 ;— —; 1000 i Ny memes Other hackgrounds s
1000 = - ]
s 3 500 —
s00F : N A :
D:| TR N VO TR U WO SO WY L0 | |‘ CTOWITPRTS Ay |" J D_ B g a Ty 1---..”.--.° . -- i .

5000 5100 5200 5300 5400 5500 5600 10 20 30 40 50 60 70 80
My [(MeV] om sk (MeV]

@EPSHEP 2013, Stockholm /
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CLs limit extraction

: h. b
L = Poisson(Ngy'|e B+ Npiy + Np—p) Poisson(l gﬁf < 3| Rbig Nikg) X

bs bs
Gauss(€””’|e, o¢) Gauss(R}, A_;leg—g, O Rikg)

B Branching fraction to be measured

€ Inverse of the SES constrained to €2

iwb,h; No. Continuum background events in signal region
Nﬂ? No. even and odd numbered events observed in the signal region
ng; s No. even no. events observed in sidebands

Np_piy Contribution from irreducible resonant B—hh’ background
Rpy Expected ration of background events in the SB to those in the SR

- constrained to Rgf; the ratio of widths of the two regions

\ EPSHEP 2013, Stockholm /
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@ ATLAS : B(B)—ptu) < 1.5(95% C.L.)
\ EPSHEP 2013, Stockholm

BR(B, — uuw)

Comparison with other measurements

10°®

10™

Note: Does not include

95% C.L.

49 fb'@7TeV |

L0f 1 @7Tey > o @TTeV

I I | I I I I |
9.6 fb-!

other experiment’s

updates at this conference

------------ SM exp. (z1o)




~

BR (B® — ptu~ \BR (B — ptu~)
.1 fbo! (8TeV) g0 L.l [1.1,64]%107
1.0 fbr! (7TeV) <9.4x10 (3.2°15,15)x107
5 fbrl (7TeV) <|.8x10° <7.7x10°

4.9 fb-1 (7TeV)

- <1.5 X108

[0.8, 34]% 10

i 46107 e
10 fb-! - <] 5x|0?®
78fb" <|.6x|08 -

3471b"! <8.3x|0° -

\ EPSHEP 2013, Stockholm
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"Mass & Lifetime Fit

Candidates / 17 MeV

Candidates / 0.46 ps

ATLAS

\s=7TeV
L=49fb"

® Data

— Fitted model
-==: Signal
---- Background

L

11

m,, =5619.7+0.7 MeV
S, =1.18£0.03

G, =31.1£0.8 MeV
Ngq =2184 £ 57

Nyg =5970+ 160
leNdof =1.09

JJlllll llllllllll]lllllllllllllllll]

AT PEPETY L1 1 L | 1 L 1 I 2

O5400 500 5600 5700 5800 5900

My A0 (MeV)
: I T T T T T T I T T T I T T T I T T T I T T T I T T T o
B ATLAS T, =1.449+0.036ps ]
i \s=7TeV S, =1.05+0.02
-1

10°F A L=49f 6, =0.117+0.003 ps=
- N 22 Nyoy = 1.09 2
i k e Data i

10°E — Fitted model
E A, e Signal 3
N I A e Background -

10

. . .
PR -0 NS TR TN (T N SO NS T TN N SO R

.
.

| IIII|

-2 0 i 4

[0 0]
—_—
o
-
[\

6

Aa
©

w
SN




( A, Liftetime measurement

5 005 - T T 1T T T T — T T T I__l_
c
o - -
O - -
&0 0.045) | | | —
i | + § Efficiency
0.04+ + —
i ‘ i correction as a
- N B function of decay
0.035 o
- ATLAS e(t) ~ e -
[ Simulation C. =94+ 43 ps ] length
003 's=7TeV g, = vFT 9P B
' 1 1 1 1 l 1 1 1 1 l L 1 1 1 l 1 1 1 L l 1 1 L 1 l 1 L T
0 1 2 3 4 5 6
,ctrue (ps)
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g A, assymetry measurement A
Full Angular PDF

w(Q, A, P) = :

(47)°

19
Y Ai(A)fi(P.ap)Fi(Q)
=0

3 F

1 a al —a_a* +b by —b_b* cos )

3 aud ta.at —bhi.by—b b A cos ) cos 04

B =—=gnal Fg.af fohab b_b* P 5 (3cos® 0, — 1) cosf

T —aydi—n-a —pbibi—=5b. b Pa; 5 (3cos® 8, — 1) cosf cos b,

8 —3Re(a a’) P o, sinf sin6; sin” 6, cos p,

9 3Im(a, a*) Pa, sin @ sin 6, sin? 0, sin p,

10 —%Re(b_ b ) Pa, sin 0 sin 6, sin? 0, cos(p; +2py)
11 %:'m(b_ b%) Pa, sin@ sin6; sin2 0, sin(¢; +2¢,)
12 —Q%Re(b_ai + a_b}) P o, sin @ cos @ sin 0, cos b, cos v,

18 ﬁfm(b_ai +a_b}) Pa, sinf cos#, sinf, cosf, sinp,

14 —g%Re(b_a*_ +a,bt) Pa, cosf sinf; sinf, cosf, cos(py + ¢,)
15 ﬁfm(b_a*_ + ay bY) Pa, cosf sinf sinf, cosf, sin(yy + p,)
16 %Re(a_bj_ il A P sin @ sin 6, cos 6, cosp,

17 —%Im(a_ bl =45 @t ) P sin 6 sin @, cos b, sinp,
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: o, Measurement

Polarization P=0: due to symmetry of initial state & ATLAS symmetry in
pseudo—rapidity

o f ., f,,, F. reduced to 6 coetficients (from 20):
Y hi ki
0 1 I 1
2 (kg +ki— 1)+ aplky — k) @, cosb,
4 1Bk =3k = 1)+ 3ap(1 — kf — kJ)] 1 %(3:.: s76,— 1)
6 —%[{A2+A2—])+ub’%+;’\- k)] @, %<3c.29 — 1) cos 8,
18 = = ,Mz | —!\z}cos —A_) - lmb Az[ L )cos(AL)] @, sind, sin6, cos6, cos(g, +¢,)

19 _ﬁ[] 0 JkH(1 = k%) sin(-=A_) — J’fb k31— k3)sin(Ay)] @, sin6, sin6, cos6, sin(g, + ¢,)
Use following 5 parameters to define model:
o= |ay|*— |a_|*+ |by|>— |b_|?

_ a4 _ b_|
O Jla2+pe?2” Y Jla P+ [b-|?

A =p,— ®, A =p—@
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EfflClency Correotlon

@ R T ] @ 2000pT L S L B I L e B L B B B B LU I
g 2500— ATLAS Prenmmary ] $ 1800F ATLAS Preliminary | $ 1800F ATLAS Preliminary
il C Simulation ] W eooE- Simulation 3 o eooE Simulation E
- —4 c 3 F 3
2000F N 14005, 44, = 1400F- =
N e 3 1200F- e e, = 1200 et e et e
ro* DA 1000f- ey, = 1000fs- =
C -+ - 7 o -+, 3] o B
1000 Rias - . 800E- o 800 E
- +"++_.,._.:"+ ] 600 = 600 =
500 ] 400F- 3 400F- E
- ] 200 = 200F- =
R R N . VR 7 R VR R R Ny R VR 7 TR - S R VR 7 TV
cose cos8, cosé,
2] L B e e L 2] - L B B » 1000g— T L B B
E 1400 ATLAS Preliminary J 5 1200 ATLAS Preliminary E 900F- ATLAS Preliminary 3
w 1200:_ Simulation __ w 1DDD:+ Simulation +__ u SDD:; ++ _+,+_ Simulation +'
10005 3 e +++++ + ! ?DD;_ ++++H *+ T T +H+++++ E
8005_ +++++++*+ E 800E - + +, + B00F- 3
B gty ot A T i & 600 * + e oLt 200E" E
oo * ¥ ter P D - by LR ] 400F 3
s00F- 3 400}~ . 200F- 3
200 3 200 - 2002_ E
C ] r ] 1005_ 3
03 G C R R I 03 7 R R 7 03 5 T 2 3
d:'1 ¢’2 ¢'1+02

| -0.114  -0.030 0.0069 0.0220 —-0.0028

—-0.113  0.3093 0.0066 —=0.0125 0.0029 -=0.0009

C- —-0.030 0.0070  0.1782 -=0.0188 0.0040 -0.0001

| 0.0066 -0.0124 -0.0188 0.0547 0.00012 0.00032 Ideal case, no detector effects:
0.0219 0.0028 0.0039 0.00016 0.0465  0.0005 D= dfag{ 1 }
@ ~0.0032 —-0.0007 —0.0003 0.00035 0.0005  0.0450 15 45 45
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" Fit Results

Measured <F.> values:
o <F,>=.0.28240.021
e <F,>=-0.044%0.017
e <F.>=0.001x0.010

o <F,;>=0.019£0.009
e <F ,>=-0.002%0.009

Values obtained from fit:

(Fis)

(Fiy  (F2) (F4) (Fo) (F19)
(Fr) 1 -0.066 —0.121  0.028  0.003
(Fy) I —0.503  0.088  0.000
(Fg) I —-0.025 —0.008
(F138) | 0.048
(F19) 1

Correlation matrix of <Fi> Measurements

e 0, =0.28%0.16, k,=0.22¥027 k, = 0.13%0:29
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Correlation matrix of the fitted parameters. 3§ e Loonaen -
Parameter «a;, ko ki o :(;2)8303 E
@ | 041 -020 f
ko 1 0.19 A
kl I 10f 3

Oi JIQTILAIS Preﬂiminafry | |
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/ %% test prob: 0.65 \

E : T r r T 1 1 T [ T 1 1 [ T T [ T T T [ T T T [ T T : 2 test prob: 0_ 64
S . . — E 120_|| T T | L) I LU I T T 1T | LI | T T 1T | T T 1T | LI | TT 1T | T T II_
¢ 3004 ATLAS Preliminary - & 120F . -
T . o B + ATLAS Preliminary =
Ap*+hp a ] L r n
2501 DA 1001 D .
[l sideband . - -Model -
— Weighte - B Sideband 1
200 —— x:“;:tmimc —] 80— — Weighted MC |
- B uxx Pythia MC ]
150 3 60 + + =
50' A AT IO E 201 ++ ¢
5 B _
04 02 0 02 04 06 08 1 %5 04 03 02 01 0 01 02 03 04 05
F
4 F'lg
2 test prob: 0.77 2 test prob: 0.07
Q 200_ le | T T T |p| T T | T T T | T T T I T T T I T LI | T T T | T T T | T T _] ﬂ _I IXI | T T 1T |p|| TT | LI I 1F 15 I LI | T1rrr | LI | T T 1T | T 1T I_
= - . 3 e 100— .. —]
L% 180:— ++ATLAS Preliminary - % B * ATLAS Preliminary i
160 :— - \ythy data _: : -@- Ap*Th, data :
B Model 2 80— o] ]
140 || Il sideband — » Il sideband n
C — Weighted MC . — — Weighted MC —
1205— « == Pythia MC _E 60l === Pythia MC B
100 - B 7
801 E a0 t 4
60 - = - + ’
40 — 20— 1L ]
201 = B ¢
5 atad- . 5
0-1 -08 -06 -04 -02 02 04 06 0.8 1 -%.5 -04 -03 -02 -01 O 01 02 03 04 05
F'Ei F18
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