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Heavy Flavours Overview

HF sensitive to new physics — 0.2 .
ATLAS advantage: high luminosity 2 0.18F e ATLAS2012 u>= 20 —
Wide programme @ 0160 e IBLLayout, qi>= 60
Inclusive b, ¢ production °oab —+ ITKLayout, <u>=200 -
Production with jets ook o E
Charm production F ATLAS simulation :
Onia production 0.1F Preliminary E
Di-onium/VB+onium production 0.08¢ E
B-hadron production 0.061 e
CP violation 0.04f .
Rare decays 0.02F

- Trigger vital %
- 3-level system O(20MHz) -> O(200Hz) p.(BY) [GeV]
- B-physics statistics typically @ low-pT (J/¢ typically 10-100GeV pT)
- Primary B-physics triggers:
- Two muon signals at Ll
- confirmed at L2/EF with vertexing and invariant mass criteria applied
- but not lifetime cuts, avoiding potential bias
- Varying thresholds and prescaling applied to maximise signal rate
- Two muons; pT(u) > 4 GeV (ubus) , ubub 5%

8% 8.
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The ATLAS Detector

- Muon identification from combined Muon Spectrometer and inner
detector tracking:

- Inner detector tracks (from muons) provides precision momentum and
lifetime measurements for the range of momenta considered here

Inner Detector
Axial Magnetic field 2T

~0.05%pT + 0.015

Track momentum resolution G/pt?
2\ \ [GeV]!
In|(max) 2.5
Lifetime resolution ~100 fs=> ~50fs

25m

) forward calorimeters
Pixel detector

Tile calorimeters
LAr hadronic end-cap and K_’_’_’_/;,/—\
= e

Toroid magnets LAr electromagnetic calorimeters e
Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor fracker

Muon Spectrometer

Toroid B-Field, average 05T
[n|(max) 2.7

\| Barrel semiconductor fracker

% Track momentum resolution o/p < 10% up i PP | Pixel detectors
L to | TeV Barrel transition radiation fracker
\\\\\\\\\\\\\\ nd-cap transition radiation tracker
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Quarkonia

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/BPhysPublicResults

Production Cross-sections
J/Y and Y(2S) = pu at 7 and 8 TeV ATLAS-CONF-2015-024

Differential non-prompt J/ fraction at 13TeV ATLAS-CONF-2015-030

Measurement of Xc1 and Xc2 JHEP 07 (2014) 154

P(2S) — J/prm JHEP 09 (2014) 079
Y(nS) production Phys. Rev. D 87 (2013) 052004
Spectroscopy
Xo(3P) Observation Phys. Rev. Lett. 108 (2012) 152001
Search for X, in Y(1S)m Phys. Lett. B740 (2015) 199-217

Associated Production
JHEP 04 (2014) 172

W= + prompt J/¥
Z + (non-)prompt J/&¥

Eur. Phys. J. C75 (2015) 229

L
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o J/Y¥ and W (2S) Productlon Cross- Sectlons\%

o
- Measurement of the prompt and non-prompt
differential cross-sections of J/¥ and ¥(2S) e S
mesons in the dimuon decay mode. e B e

- Measured in 7 TeV (2011, 2.1 Fb_l), and 8 TeV ol
(2012, 11.4 fb™) - now 13TeV too A
- ¥(2S): no SI nificant feed-down, unique possibility
fo study I°°=17 states.

. . -- + .
- J/W¥ production: contributions from 1 and J " in P - - o . >
comparab |e amoun‘l's K.A. Olive et al. (Particle Data Group), Chin. Phys. C38, 090001 (2014)
S ! D

~ HX

- Di-muon trigger pT(u) > 4 GeV.

- Correct for Trigger & reconstruction efficiencies

- Acceptance: depends on Spin-Alignment: “w oW O
d’N 5 ATLAS CMS
oc 1+ Agcos? 8* + Ay sin® 0* cos2¢™ + Agg sin 20* cos ¢*
d cos 6*dgp* 0 ¢ ¢ + Aoy ¢ LHCb ALICE
. Pseudo-Proper Time
- Current measurements support central assumption };= 0 W P
: on-prompt
. g ol " component
- Use decay point to distinguish prompt ¥ from b-hadron decays " pone
- Construct variable: pseudo-proper decay time i
xy displacement of Invariant mass of
candidate from PV ] candidate YO {,f:
L \rm(J /%) S
= weE it | C (ﬂ’ﬂ}”(zv\tt/\ g A
1% T(J / W ) 2 45 0 5 pseu"l(;mpe:"sme(psz)o !.*:0 ‘2‘0
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J/¥ and ¥ (2S): Prompt cross-section

Double-differential cross-sections:

- Prompt

8 slices of |ra

d*o(pp > ¥)

pT covers 8-110 GeV.

idityl (0 - 2.0)
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dprdy

XBW — uyu)=

P
Nl/’
AptAy X f.[:dt
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J/%¥ and ¥(2S): Results — Theory Comparison

- Comparison with theory: Prompt compared to NRQCD - NLO derived using
- Good agreement across range of pT, - HELAC-ONIA

- No observed dependence with rapidity - tuned from
Tevatron data

Jw J)w
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Theory/Data
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J/%¥ and ¥(2S): Results — Theory Comparison

- Comparison with theory: Non-Prompt compared to FONLL

- Generally good agreement; theory predicts slightly harder pT spectra

- Small tendency for ¥(2S) prediction to overestimate data
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ATLAS Preliminary

Vs=7 TeV, 2.1 fb!

Non Prompt y(2S) Cross-Section
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P () [GeV]

ATLAS Preliminary

Vs=8 TeV, 11.4 1"
Non Prompt y(2S) Cross-Section
Theory / Data

Theory/Data
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8TeV/7TeV
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J/W¥ and W (2S): Results — 8 TeV vs 7TeV

Ratio of 8 TeV to 7TeV for prompt and non-prompt cross-sections

Green: Ratio of theory
Black: Ratio of data

8 TeV slightly harder pT spectra than at 7 TeV

JIY

ATLAS Preliminary
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8TeV/7TeV

)
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Overall good agreement over several orders of magnitude of cross-section

Non-Prompt
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Non-prompt Fraction

npr-=»
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Now getting 13TeV results m

>
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CDF (pp) 1.96 TeV, 39.7 pb™, |y| < 0.60
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R Jones

e Already analysed 6.4pb-!, u <= 27

® u4u4 or pl4g at Level 1

e Can now span 2.76-13TeV in one
experiment

¢ No significant change in fraction with
rapidity or between 7 and 13TeV
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hJ/S Q@

32
Observations: Excited B, Meson o
Oq
3 70*‘ ATLAS . 7 :l:
g 60; f.Ld;=4.4fb é Xb(3p) B % J/wﬂ-
C N BRSNS
E [ Unconverted Photons ac E ]
5 4 S 160 det=19.2fb'1 ]
S o § 140 -
< 20 > - Vs=8TeV E
1o ] Nt c 120 -
T g - .
0=56 98 100 102 104 106 108 L 100_— —
mwwy) - mw) + m o [GeV] - .
- First observations started with x,(3P) in 2012 o S S B
- More recent is the B.* 60 my =6277+6MeV e
-1 -1 C
- Dataset: 7 TeV (4.9 fb ) + 8 TeV (19.2 fb ). 40 Ng =227 +25 :
pof. 0=50=8 MeV E
+ ) t - L L L L o
- B reconstructed in I/¥(uu) m 0"~ —5300 6000 6200 6400 6600 6800
decay mode M. . MeV]
-Selec’rloncrl’rerlaop’rlmlsedS/J(S+B) > A0 e
to I/¥(uu) m from MC 2 35 ATLAS Q.. =288x5MeV
. =] C o . 7
- Two C.lddl'l'lor.lal ct\arged pions N 30:_de’[=19.2 e Opn = 184 MeV
combined with B, system £ E Y {s=8TeV Ng ., =35+ 13
S -
- Mass-difference: 2 255_ . \?Vj(‘;g charge
Q= m(BCiﬂ+7r_) —m(BF) —2-m(n¥) 20f-  combinationi s
- New structure observed at mass: 155 =
- M(B.m) = 6,842 t 4 (stat) 5 (syst.) MeV 1ob E
- Mass consistent with predictions of 55_ ......... R
(25) meson. . =
- Total significance 5.20 inc. look-elsewhere OF¥¥=00 200 300 400 500 600 700
& m(B ser)-m(B,)-2m () [MeV]
L o
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Search for hidden-beauty in Y (1S)TtTt

- Search strategy:

- Perform hypothesis test, 10 MeV p o "_logs;rv'e(; o
intervals: 10-11 GeV (veto Y'(2,35)) b ATLAS Median Expected
E10 '+ {s=8TeV, 16.2 fb sclan =xpected _
- Mass window My, + 80: S0 e [ =10 Band §
. . o B +20 Band 7
- Ratio relative to Y(25) § i [+20Ban .
- A (_-I)CD | _]
€ S -
N = NQS - R : & TRPP
o A28 s ° Fsm :
— . LONG
025 - Bag o2l -
- R=6.56%, X(3872) value N -
LY (2S)and Y'(3S). excluded | . , . | ., ]

10000 10200 10400 10600 10800 11000 11200
Parent Mass [MeV]

T T T
ATLAS
Vs=8TeV, 16.21b"

lyl<1.2
pT>20 GeV

cos6">0

- Most sensitive X, production search in mass range m(Y(IS)rm) > 10.1 GeV ==

- Analogue to X(3872) narrow resonance in the
charmonium sector; still unresolved mystery.

- Limit on R of 0.8 - 4% (@95% CL),

excludes analogous value from X(3872), 900" 10000 10200 10400 10600 10800 11000, 11200
- No evidence for Y(1°D5), Y(10860) and Y(11020) 5=,

npr-=»
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Associated Production

Associated production: Vector boson + Charmonium

Tests of QCD predictions at the Perturbative / non-Pert. boundary
Anomalous rate could indicate BSM from charged Higgs, light scalar...

Prompt production Colour Octet & Colour Singlet contributions uncertain
Single Parton Scattering (Vector boson + J/¥ from same process)

Double Parton Scattering (Vector boson + J/¥ from separate processes)

- ATLAS measurement W* + prompt J/¥ @ 7TeV (4.5 fb™! J/\/Ep(h 0
c . gx10° ’9) 175
2%2_5; :T:spr:p}d:.}v:o:w _ - CS is similar in magnitude to data
fi s 4 §§§t“ac§"%27:3?;;”?:?2:2;"&” - CO significantly smaller contribution (at NLO)
5;1_55_ R : - higher-order contributions required,
I: )i N\ \ - or limitations in NRQCD?
§ 0_5; { \ _ - SPSis domina.n’r con’rribu’rio.n a’r.low pT(I/¥)
: _ : although considerable DPS is evident.
o Fiducial Inclusive DPS-subtractec; %

& o
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Events / (n/5)

Events / (/5)

Z(ee,\W) + (non-)prompt |/

Relative cross-section of Z decays in association
with J/% (0(10-%)) wrt to inclusive Z decays

- fiducial cross-section =~ 2 fb.

8TeV (20.3 fb)

Z boson from high-pT single-lepton triggers

70¢

Pileup and DPS Uncertainty

ATLAS ] -
\s=8 TeV, 20.3 fb"
pp— prompt Jiy + Z

—+4— Data

Double Parton Scattering
Pileup

60

40

30

20

50F

ATLAS
\1s=8 TeV, 20.3 fb”'
pp— non-prompt J/y + Z

—+— Data

Pileup and DPS Uncertainty

Double Parton Scattering
Pileup

05 1 15 2 25 3
AO(Z,JNy)
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Azimuthal angle
between Z &
J/v

DPS estimates
from
W+2 jet:

Limit of max.
rate

of DPS
estimated

from prompt Ag
smallest bin.
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Differential
relative
cross-section
results vs pT(J/¥)

CO, CS and
DPS estimates

S 105 T T T
K F ATLAS, \s=8TeV,20.3fb E|
= L pp — prompt Jy+Z :pp > Z
=~ 108
5| 10°g
? Qn— B
N©E o[ Y
g| 10 o
_|@ F N
© -
x 107E
= E
= 10°%
2 =
3 E
107
10™M . \ L
10 20 30 4050 , 107
P, " [GeV]
S 10%g ‘ g
8 ATLAS, \s=8TeV, 20.3 fb
= pp — non-prompt J/y+Z : pp — Z
\’S 10’6 —— —4— Data ?
Hes N '—i—‘—g—< [ spin-atignment uncert. E
%U10-7= N 9 ops uncert. i
© |/_\ E [ estimated DP! S contrib. o
—N ]
©
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Z + (non-)prompt |/¥

- First observation of associated Z + J/¥ in both prompt (5¢) and non-

-6 -6
o 20X10 20x10
Promp+ (90) mOdes %}/N\ - ATLAS, \s=8TeV, 20.3fb"" 15 ) - ATLAS, \s=8TeV, 20.3fb"" ]
NS 18:_ pp — prompt JAy+Z : pp — Z E NS 18:_ pp — non-prompt J/y+Z : pp — Z E
Bl 161 |y |<2.1,85<p”Y <100 GeV 4% 16F |y |<21,85<p”" <100 GeVv =
% L _&WD t T A % L J/wD T N
x o ata ) 1 % - —— Data I
- For Prompt CO has hlgher 3 145 ztg-ﬁg%lggagtsuncenamty 1 2 145 777} Spin-alignment uncertainty ]
. ) ) ; 12 o NLONRQCD CO E ; 120 E
predicted contribution than 5 10 ¢ NonRacoco.cs 15 10
CS, h f S8 v
, however sum o of o
contributions is i A E
~2-5 x lower than data. 2/ 2 E
0 Fiducial Inclusive DPS-subtracted 0 Fiducial Inclusive DPS-subtracted

- DPS contributes (29+9)% prompt, (8+2) % non-prompt
- Limit on maximum rate of DPS in signal set;

- corresponds to minimum limits on DPS Effective cross-section
Oeff = 5.3 mb (3.7 mb) at 68% (95%) CL

- Ratio of associated production (non-)prompt to inclusive Z production:

inc _\ Cincl(pp = Z + J /2
RYS 5py =B/ = p'p7) o'(- 1(pp%Z)/ )

prompt: PRZY ;= ( 63+13+5+10) x 1077 y(J/® )|<2.1 TS
non-prompt: "P R g = (102£15+54+ 3) x 1077 8.5 < pT(J/¥) < 100 GeV &
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B—Physics Measurements

Observation of an excited B:* meson state with the ATLAS detector Phys. Rev. Lett. 113 (2014) 212004

Parity violating asymmetry parameter ab and the helicity amplitudes
for the decay Ap?— J/i A° Phys. Rev. D 89 (2014) 092009

Production cross section of B+ at Vs = 7TeV JHEP 10 (2013) 042

Limit on B% — pp branching fraction based ATLAS-CONF-2013-076
on 4.9 fb-1 of integrated luminosity

Measurement of the Ay lifetime and mass Phys. Rev. D 87 (2013) 032002

Branching fractlons_ of _Bc+—>J/t|J_Ds+_and B.t—J/YDs* and transverse arXiv:1507.070 Submitted to EPJC
polarization fraction in the latter decay

Observation of A, in the decay Ax?— P(2S) A° arXiv:1507.08202 Submitted PLB
¢s and ATl's time dependent angular analysis of B% = J/§ ¢ Preliminary New Result

Measurement of b-quark fragmentation fractions fs/fd arXiv:1507.08925 Submitted to PRL

Associated production of prompt and non-prompt J/y mesons and Z Eur Phvs. J. C75 (2015) 229
boson at Vs = 8TeV e \ recs
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arXiv:1507.070 Submitted to EPJ C

Study of the decays of Bf - J/4D! | BF — J7/wD;*

- Events collected from 4.9 fb! (7 TeV) & 20.6 fb! (8 TeV)
using suite of single-, di-, fri-muon triggers.

- Reconstructed through the decay:
Bf — J/YDf DI —¢(KTK )xt
- soft 1® or photon from D: " not reconstructed
- Cascade vertex fit; pointing, mass & vertex constraints.
- 2-dimensional fit fo mass x helicity angle

- Measure Branching Ratios, relative transverse polarisation
I, /I = Fii(Bz-_ - J/‘/’D:Jr)/r(B: — J/¢D:+)

.y /T = 0.38 +0.23 (stat.) 7005 (syst.)

> O T -
o Dat . re |m|nary
> g0 = ° F:‘ a ATLAS Preliminary ias
& E — B _)J/wD signal [s=7TeV, 491"
g 705— e, - J/wD A signal /$=8TeV,206 o LHCb
< 60 | e —>J/1pD A,, signal QCD potential
% s Background N by = =36+ 10 model
c 50 QCD sumrules| ®m
IS Ng: B2 --JyD:* . =95+ 27
O 40p f.=037x022 Reau
- BSW
30F - LFQM
20:_ i pQCD
- c RIQM
10:_ '''''''' /\ + + 3 - 3
T T o L 1 02 04 06 08 N
% O™ 5000 6200 64005660 BRoinoBRe e BRe o BBy g BRe o PRy r.Jr
L mJryD;) [MeV] L R
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Study of the decays of Bf - J/4D! | BF — J7/wD;*

- Dominant systematic from the signal extraction of B — J/yD{"*

- Branching ratio results :

- Relative contribution of transverse polarisation:

RD?’/D; = BB+
c

B ., +
Rpsms = P28 384 1.1 (stat)) 02 (syst.) + 0.2 (BF),
Byt
B +_ #+
Rpr v = —oT P — 10,3 +3.1 (stat.) 708 (syst.) + 0.6 (BF),
Byt
Bt 1 /yD*

= 2.7:1)'51; (stat.) J_“(O)'g (syst.),
—J [y D} ) '

BD;—>¢(K+K‘)71"

.y /T = 0.38 +0.23 (stat.) 1009 (syst.)

> 90& T I T T T I T T T I T T T I T T T I T T |: |IIII|IIII|III:|I.III|I T LI L L LU LU LU T LI LI LI LI
— . E_?ta ATLAS Preliminary 3 ATLAS Preliminary
C I i ]
@ - --e BEJDT, A signal $=8TeV, 206107 LHCb
(0] C + *+ . ]
Q 6O | e B;—JyD", A _signal — ;
] § s = QCD potential
% * - - - - Background Ng: o =36 =10 3 model .
S 50 + * NB;J/wDS** =95+27 ] QCDsumrules| ® L]
© 40 f,,=037+022 RCQM "
+ E BSW
30 + B + + . LFQM
20 + -k t "+1 W iﬁ' pQCD
T I\ t f ; _; RIQM
o] SSTEI o S AT, 299 TP DT 1 2 3 4 5 5 10 1 2 3 4 02 04 06 08
5800 6000 620 6400 6600 BRy: uo/BRe: s BRouyo/BRy_ye  BReyyo/BRy_ o rJr
m(J/mst) [MeV] w
4 LHCb :Phys. Rev. D 87 (2013) 112012, & &
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arXiv:1507.08202 submitted PLB

¢ Observation of Ab in the decay: A} — ¢(25)A°

- First observation of decay mode of A} — 1)(2S5)A"
- 8 TeV, 20.6 fbl.

- Determined in the kinematic range:

| AL AL B S R B

e[ttt
— ATLAS Preliminary

O 0 % . ata ]
pT(Ab) > 10 Gev ’n(Ab)| < 21 E 1400: \S=8(;l'eV, 20.6 fb™ —!?ittted model E
E 1200:_ A8+Kb A e Ag signal B
F(A([; BN W(ZS)AO) € 1000 N = 6940 + 130 B B° reflection
= 0.501 + 0.033(stat) + 0.016(syst) = 0.011(B), P

[(AY — J/y A0) 800;-
600F
4005

= Ab N LW«AI"GI"Q decay Process Phys. Rev. Lett. 107 (2011) 201802 200

LHCb-PAPER-2015-009 E — o L]
- < 0.5% bias to ratio 05260 5500 5600 5700 5800 5900
) mWy A°RY)) [MeV]
- Consistent with ratios from other B decays: . ,jovovvrtrrrr——rrrs
C reliminary . .
N o ATLAS Prelimi Data
Br ©~ 0.5-0.8 0 eof 'S=8JeV,20.61" — Fitted model
. . P E Ap+ Ay PV B Aj signal
- Comparison with theory Br ~ 0.8 § 200p w7O®F® L EEE refecton
g F

150F

1004

50: ;

M.." . I
0 5400 5500 5600 5700 5800

m(y(2S) A°R")) [MeV]
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arXiv:1507.08925 Submitted to PRL

Fragmentation function ratio t /1,

- Integrated fragmentation function important for studies like Bs=>up
- Obtained as a function of n and pr from Bs>J/{p & By=>J/LK*

BO

Ja B(Bg - J/;DK*O) B(Bg = JJuK) = -0.02
£ pert. QCD Liu, Wang & Xie PRD89 (2014) 094010
f = 0.240 = 0.004(stat) + 0.013(sys) + 0.017(th). http://arxiv.org/abs/1309.0313v2
d

- No evident 1 or pr dependence

0.85 [ ] L e
I i s ] B |
B ATLA1S ‘ f\aéﬁ (hadronic decays) ATLAS 0744 HFAG average
r 247t Vs=7TeV v CDF 7 "

03l || | s+ LEP (HFAG average) | - g WSy s _
- ’ || |H|| ||I ] | LHCb (hadronic decays) | _]
- | Vs =7TeV '

0.251 |||HML#% - §
L |r || | [l ] | 4 - L ITL—ICb average : ]
- i| + | AW— ] Vs =7 TeV
B T CDF 3

0.2 N Vs =1.96TeV -
i i | LEP (HFAG average) |
L . s =m, :

0.15|||||||||||||||||||||||||| o e e e ey e e Ly
0 10 20 30 40 50 0.1 0.15 0.2 0.25 0.3 0.35

p, [GeV] f/f
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Measurement of the CP-violating phase, ¢, and the BOS meson decay width
difference in decays of B, — J / Yo

Presentation of updated measurement to [PRD 90 (2014) 052007],
includes data collected at 8 TeV;

- Statistical combination with 7TeV result.

The CP-violating phase angle @™ _ -0.0363*_;5 rad.

PRD 84 (2011) 033005

’ : BY »J /1@
Width difference A T sS™ = 0.087 + 0.021 ps™* \

- Less sensitive to NP; constrains models

S

Bs — J/¢ ¢ PS -> VV decay mode,

- time-dependent flavour-tfagged analysis separates
CP-even/-odd states

- Characterised by 3 angles, choose Transversity basis

376k events in 'Bs’ range: 5.150 - 5.650 GeV - no Bs lifetime cuts
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B-Charge Flavour Tagging
S/
- Identification of Bs flavour at
point of production,
- improved sensitivity, sign ambiguities
- Opposite-side tagging:
- information from the non-signal Buss

b-hadron used to infer the initial
flavour of the signal Bs system.

- Self-tagging calibration sample: B* — J/lDKi

u

- Search for additional lepton in the event (u,e) e
©lo - ATLAS Preliminary
—iz E Vs=8TeV, 195"
0.25—

- If no lepton, look for b-tagged jet
(track-based, anti-kT, R=0.8)

F o Data

°2-  combined u

0.15

- Untagged events: P=0.5

Tagger Efficiency [%] Dilution [%]  Tagging Power 0.05; - e e o
Combined p 412 +0.02 47.4+02 0.92=+0.02 ol T e
Electron 119+ 001 492+0.3 0.29 +0.01 Q
SR IZELLELNTI 1 20 + 0.01 286 +0.2 0.10 = 0.01

Jet-charge
Total

13.15 + 0.03 11.85 + 0.03

0.1

0.19 + 0.01

ATLAS B-Physics and Quarkonia




Fit Model

- Unbinned likelihood fit: 9 physics parameters - Observables:
- m(J/VKK), T, ot
In ¥ = Z{Wz ln fs (mtvttaGt,levP(B|Q))+fs Jpo- fBo(m,,t,,G;,,Q,,P(B\Q)) ( (-I) ) G( )
- 'Q:<9T7WT7¢T)

Lifetime correction weight for

small trigger bias at high proper time

Signal Component:

Mass: Triple-Gaussian

Lifetime: Expo. ® Gaussian
(per-candidate errors)

Angular: Lifetime/transversity/

Tagging PDF
d41" 10
— (k) (k)
dt dQ k;lﬁ (t)g (GT,IVT,(PT),
As
Crete August 2015

—|—(1 —fs : (1 +f30))ﬁbkg(mi7tia7Gti7Qi7P(B|Q))}

Amplitudes Lifetime

Tagging probability

Tagging

’ k ‘ oW () ‘ s®(6r, yr.¢r)
1| 3lAo(0) [(1 + cos ) e T 1 (1 —cos ¢y) e T 4 2¢ T sin(Amyt) sin q)s] 2cos? yr (1 — sin® 67 cos? ¢r)
2 | A 1(0)[% [(1+cos ¢y) e T + (1 —cos ¢y) e Tt 4 2¢ T sin(Amgt)sin ¢ | | sin® yr (1 — sin® @7 sin” ¢r)
3 | LAL(0)P [ (1= cos@y) e T + (14 cos @) e T F 2T sin(Amyt) sin @] | sin? r sin? 6
4 | 1A0(0)]|A;(0)[cos §, — 5 sin2yr sin? @7 sin2¢r
[(1 +cos ¢s T4 (1 = cos gy) e 1 & 2¢~ T sin(Amgt) sin ¢S]
o . : .
5 |A||(O)HAL( )|[ ( )cos(SL—SH)smq)Y sin? Yt sin207 sin ¢
+e~ (s113g5L 6|l)> cos(Amyt) —cos(81 — &) cos gy sin(Amyt))]
6 | [A0(0)||AL(0)|[3(e T e Ti1) cos 8, sin ¢ %sinZWTsiHZGTcosng
ie Lt (sin &, cos(Ams ) — €080 cos @5 sin(Amiyt))]
7 | 3As(0)? [(1 —cos ¢S) - t+ (1+cosgy)e 1"HtZFZe s sin(Amit) sin(ps} 2(1 — sin® @7 cos? ¢or)
8 | |As(0)[14(0)][5 (e* I sin (8 — 8s) sin s 1 V6sinyrsin? 7 sin2¢7
+e T (cos(5|| 0s) cos(Amyt ) — sin(J) — Os) cos @ sin(Amt ) )]
9 | 11As(0)||AL(0)|sin(8, — &) 6sin yr sin26r cos ¢r
[(1 —cos @) e 4 (1+cos ¢y) e TH F2e¢ 1 sin(Amgt) sin q)s]
10 | |A0(0)[|As(0)|[3 (e—rg)f — e—r(f)t) sin 8 sin @ 3cos yr (1 —sin® Oy cos® ¢y

28, Tt (cos &5 cos(Amyt) + sin s cos @ sin(Amt))]




Bs — J/v¥¢: Results

Preliminary measurement of the
time-dependent flavour-tagged CP

asymmetry parameters
in decays of B, — J/1¢

14.3 fb! from 8 TeV

- statistically combined
with previous resulf,
7 TeV 49 fb!

Phys.Rev. D90 (2014) 052007

CP-violating phase, ¢s,
consistent with other
experiments

and SM predictions

CDs(SM) _ -0.0363%°_;5 rad.

AT M = 0.087 + 0.021 ps™

Crete August 2015
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0.06}

24

: CDF 9.6 fb™"
| ATLAS Run 1

Parameter Value Stat.

(U -0.094 0.083 0.033 rad
Ars 0.082 0.011 0.007 ps-!
s 0.677 0.003 0.0083 ps’

1A5(0)I2 0.227 0.004 0.006

1A0(0)I2 0.515 0.004 0.002

1As(0)I2 0.086 0.007 0.012
O 413 0.34 0.15 rad
o 3.16 0.13 0.05 rad
61 =0s -0.08 0.03 0.01 rad

DO 8fb~"

ATLAS data overlaid

HFAG B
68% CL contours .
(Alog £ = 1.15)

ATLAS 4.9 fb™!

—02 00 02 o4

04 .
¢$°* rad]



Summary

ATLAS B-Physics and Quarkonium programme from Run-I provided significant contributions,

with:

- Also search for H & Z= bby, ccy
BSM processes

CP violation

Still many interesting run-I results fo be
released, and Run 2 perfect for CPV

Quarkonium sector explored in
variety of decay modes
and feed-down processes,

- Synergy across LHC experiments with
comprehensive measurements covering
O < pT <120 GeV, and y < 4.5,
to constrain next generation
of theoretical models.

No significant deviations from SM
expectations observed across
the range of measurements shown
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Observations of (and searches for) new states

(PRL 114 (2015) 121801)

25

Precise mass, lifetime, branching fraction measurements

%) T T T T T T T T T T T T T
G10°E =
% - ATLAS Preliminary -
o[ \E:13Tevac|t=6.6pb‘1 i
10° E
10* =
10°E =
+ Run-2 with upgraded detector .
102 already off to a flying start: _
- - much improved tracking :
10__ - expect much more to come ... |
; | | | | L1 1 | | | | | | L1 1 | ;

10 10°

m,..- [GeV]
T — I ——



