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Measurement of the CP violation in B? -> J/{d decays
in pp collisions at v/s = 13 TeV with the ATLAS detector
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Analysis strategy CP-violation in BY -> J/{ ¢ decays Flavour Tagging

b-quarks are produced in quark-
antiquark pairs

© B J/WGHOSKIK) -

decay = decay of pseudoscalar Interference of direct decay and decay with mixing into the same

to vector-vector final state of Bg ->J/p gives rise to time-dependent CP violation "\ |« |nitial flavour is correlated with
(CPV) the charge of decay product
* Final state: admixture of CP-odd 7 Vo w W < ) (e/u/jet)
(L=1) and CP-even (L=0, 2) N |l =4 b * Measuring weighted sum of
states s ‘l ,| u,C5t u,c,t '|J B, J/V charges of tracks in a cone
s Vi. W Vi, b around an opposite-side e/p/jet

e Distinguishable through time- gives information about B

b Vi |74 5
dependent angular analysis Hb tbg”’ﬂ’tg - Sﬂ - : : q’ meson flavour
Bf\ll W : W Il\Bf ° ) * Method calibrated with B* -
\ : : )
* Non-resonant S-wave decay 5 u:ujﬂjtbwb n J/WK* decays

B? -> J/UK*K contributes to the
final state and is included in the
differential decay rate due to

* CPV phase ¢, is the weak phase difference between the BY —
B2mixing amplitude and the b->cts decay amplitude

interference with the signal * Inthe Standard Model (SM) the ¢, is related to the CKM matrix
B - J/U(u ) b(KTK™) and is small
deca ~ 935 = —2aro YtsVib _ _ +0.00072 o Eamas R 1
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+  The transversity angles, y Zl.ew Physics (NP). p||;OC(T|Ssesj CO;ﬂd Icontr;lbut.e t.o thg mlxlcng bo>}<1 8; 2= N
0=(0,, V., )are defined as lagrams, potentla y allowing for large deviations in ¢, from the o
below SM prediction
] , * Other parameters describing Bs mixing and decay are mass o
i /y Jh- difference Am% fr my — mp, decay width difference AI', = I} — _QO
/Ol / B, |/ A< [y, and Iy, = ——= — mean of the two decay widths ("L" and "H" “
/ ;LP i /g il " stand for light and heavy mass eigenstates respectively). Tagging power and efficiency
5 K

Tag method €x [To] Dy [%] T, [Y]

/ Tight muon | 4.50=0.01 | 43.8 0.2 | 0.862 + 0.009
. . . . . A Electron 1.57£0.01 | 41.8+0.2 | 0.274 £ 0.004
Unbinned Maximum Likelihood Fit ic Loy muon | 3121001 | 200502 | 0278 = 0.006
5.9 Jet 12.04 £0.02 | 16.6 +0.1 | 0.334 = 0.006

N %o Total 2123+003 | 28701 | 1.75 0.0l
InL = 2 L ln[ »fS ' “FS‘ (mi’ i) Om;» Oty 'Q'i’ Pi (Ble)’ pTi) + fS ' fBO ' TBO (ml" i, Omy» Oty Qi’ Pi (B | Qx)' pTi) * Efficiency: Fraction of signals with specific tagger,e = —x;“gg"z

i+1 o

+fS - fAb - :FAb (‘mi, L, Om;» Ot .Qi, Pi (B | Qx)' pTi) * Dilution: D = (1 - 2w), where w is the miss-tag probability

+(1 o fS ' (1 + fBO + J:Ab)) ' :Fbkg (mi’ ti’ O-mi’ O-ti’ 'Qi’ Pi (B | Qx)’ pTi)] * Tagging Power: figure of merit of tagger performance

* Depends on dilution and efficiency:
 TP=¢eD%=¢(1-2w)?

Systematic Uncertainties

Uncertainty in the calibration of
¢ AT r A0 A0 1As(D* 6, 3 81— s
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Tagging 19 0.4 0.3 0.2 0.2 11 17 19 23

Physics parameters:

Observables

* CPV phase ¢,
* Decay widths: AT, T,

Base observables: m., t., Q.
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) . Uncertainties of fit model derived Total 2 22 18 22 34 44 51 84 38
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