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Time-dependent Amplitude analysis of Bs — DsKnm

Measure CP violation in the interference of mixing and decay

d’'Argent Bs — DsKmm 1/11



1

0 ' 0
B; — By X("L o Bg—b ngm‘
Dy K*ztn~ # DK~ ntn~

0_.-0/A<>vw B0y p0"me
BS BS e BS BS e

ei2fs et+i2bs
Full time-dependent amplitude PDF:

P(x,t, a0, /) o< [(JAG)[? + |A(x)[?) cosh (ﬂ)

2
+ gear (JA(X)[> = |A(x)[?) cos (Ams t)
— 2Re (A(x)*A(X) i (v—zss)) sinh (%)

—2g:q¢Im (A(X)*A(X) e (77285)) sin (Ams t)]e "

gr = +1,0,—1 for a B, no-, (B?) tag
= +1(-1) for Dy KT nm (D} K~ ) final states.
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o Using Run-1 and 15/16 data (5.8 fb™!)

@ Reconstruct two Ds final-states: KK7 and wrmr
@ Signal yield = 3700
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Resonances
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o Ki(1270), K1(1400), K{(1410) — Krr
o K*(892) — Kr
e p(770) — 7w
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Amplitudes
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Isobar formalism

@ Single channel amplitudes:
A1(x) = BWy, - BWk~ - 5¢
Aox(x) = BWy, - BW, - 5¢

@ Total amplitude:
ABS—>D5K7r7r(X) = Zi aj Ai(X)
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Time-integrated Amplitude Fit
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Decay channel Fraction (%)

Bs — Dy [K1(1270)* — K*(892) nt] 13.9+ 1.4
Bs — Dy [K1(1270)* — p(770) K] 9.6+1.1
Bs — D7 K (1270)+ — K§(1430) 7] 47405
Bs — D; [K1(1400)* — K*(892) nt] 40.4+25
Bs — Dg [K*(1410)+ — K*(892) nt] 16.5+ 1.0
Bs — Dy [K*(1410)* — p(770) K] 3.9+04
Bs — (Ds nt) K*(892) 35409
Bs — (D5~ KT) p(770) 27408
Bs —» (Ds K*)o 3.7+04
Sum 101.0 £3.1
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Experimental challenges
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Calibrated on prompt Ds sample

LHCb Simulation 3
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@ From Bs — DsK we know:
€T ~ 0.66, < w >~ 0.4
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@ Can we reuse calibration ?

AB) [ps]
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Sensitivity study: Example Toy-Fit

Events (norm.)

Events (norm.)
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Example Toy-Fit: B; — DsKnm
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Time-dependent amplitude analysis of Bs — DsKnm

o Estimated (statistical) precision: () ~ 15° (5.8 fb™1)

e World average: o(v) = 5.6°
o B* — DK*,D — K : o(y) = 15° (3 fb™1)
o Bs — DK: o(y) = 20° (1fb™1)

Other applications
o (v +23) from B® — DTKO7r* decays
e Charm mixing of multibody decays (D° — 4r)
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Backup: Motivation
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