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In this talk I’ll concentrate on a clean mode for y extraction: B’ 2D’K’* s
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at production to study CP violation
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= A bit of theory
Decays of interests

Decays of interests are B’ 2 D’K™  with D’ D K*n*and K’ 2 K'm
B 2 DK™ with D’ 2 K*r*

analogously we have Bz > D’ Iz* 4 with K0 2 K-n*
and B’ 2> DV K™

Finally there are also the decays to CP eigenstates: D’ 2> K'K- or D 2 n*rr

e Extraction of y through CP modes originally proposed

by Gronau - London - Wyler: Phys. Lett. B253, 483 (1991)
 Possibility of using not only CP modes proposed

by Atwood - Dunietz - Soni Phys.Rev.Lett. 78 3257 (1997)
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A bit of theory

 LHCb cannot easily measure CP odd states > GLW alone is not enough
e Combining GLW and ADS solves problem (using also non CP modes)

DB’ — (K*7)pK™) = Nica(l+ (rs7o)? +2rs70 cos(@ +6p +17)
[(B" — (K~7")pK"™) = Ngx(rg + 1} +2rprpcos(6s — dp + 7))
T( 0 _. {f‘ir_?'+jmf‘ir*|}j — ;?""'Tf{fr(l -+ (? BI}_‘J} + 2rprpc DH{H}B -+ {"ID — 7))
r'(BY — (K+t7r ) p K*0) _-"E-Tlrx-ﬁ[?% + TD + 2rprpcos(dg — dp — 7))
1'(B° — DepK™) = Nep(l+ 1%+ 2rgcos(dp + 7))
T(B° > DcpKK*0) = Nep(l | 75 | 2rgcos(dp 7))

 We have 6 equations and 5 unknowns: rg, 0g, 0, y and N
* Ngpis determined from Ny _ taking in account the different BR and efficiencies
 Method described in LHCb note 2005-066.
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* Branching fractions involved all rather small
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PV

jwm

K’ T

DV — K7t D" — KK~ DY — =¥ n—
D" vertex maximum y*/ndof 20 12 20
K*? vertex maximum y2/ndof 20 20 20
BY vertex maximum y2/ndof 20 20 20
Maximum IPS of D? wrt K*" vertex h B 3
D or K* minimum P 1000 MeV/e 1000 MeV/e 1000 MeV/e
DY or K* minimum IPS 2.0 2.0 2.0
Maximum BY IPS wrt PV 3.0 3.0 3.0
Maximum final state h Py 300 MeV/e 300 MeV/e 300 MeV/e
B" momentum-flight vector = (0.9990 = (.9990 =(1.9999
Minimum Y loglhp, ) 29.0 27.5 29.0
Minimum ¥ loglhrps) 6.0 6.0 6.0

. DY t2(z)— B uix(z)
Minimum —————""—- (.0 0.0 0.6
Maximum K (from K*”) momentum 90 GeV/e - -
Analysis described in LHCb public note: 2007-050
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ket NV onte Carlo Selection Results

(on 2/fb of data)
Channel Annual yield B/S
B 2D(2K*m)K’* | 3350 <2.1
B’ 2D(2K*m)K’" | 536 <12.8
B’ 2DV(IK*K )K" | 474 <4.1
B’ 2D(2rtn)K’ | 134 <14

» Most of the background arises from n/K misidentifications, where we have a
pl instead of a K. Other background comes from D* resonances

eThe limits are calculated, assuming Poisson statistics, after none of the
original 34 M bbar passes the event selection
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OY MC Results: 1000 experiments (2/fb each)
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Appleton Laboratory
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Summary RaCk

o The B’ 2D'K’* decays offer a “penguin free” way to extract the
CKM angle y

e An event selection has been studied on Monte Carlo data, which
will allow LHCb to achieve a good S/B for all studied decay
channels. It was found that low background levels are crucial in
particular for B decays with D’ 2 CP modes. Therefore a tighter
event selection has been developed for these rarer decay modes.

e Using B 2D°(2hh)K’" decays, y can be determined with a
statistical error better than 10 degrees with one year of data at
nominal luminosity for rz > 0.3.
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article identification through RICH system LHCbI
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Sensitivity studies

» A TOY for the extraction of y in the B 2DK™ has been developed
e In the TOY the following equations are parameterized

F(BU — (ff_'_ﬂ'_)gff*u) = :\"Tlr(;rr(l -+ (TBTD) -+ )TB?QCOS(éB +dp + 1 ))
(B — (K 7N pK*™) = Ng.(rg+rH —2rgrpcos(dg —op + 7))
r(@% (ff_'_ﬂ'_)gfqo) = f\"rﬁ'ﬁ(l—k(i’g?’g) + 2rprpcos(dg + 0p — 7))
F(—U — (K7 H)pK*0) = f\-"}w('r‘% + 1% —2rprpcos(dg —0p — 7))

['(B" — DepK™) = Nep(l4rf+ 2rgcos(dp +7))
F(BO — DCPI{*O) = f\"l—cp(l + Té + 2'?‘5 C1081:55 — "}))

» We have 6 equations and 5 unknowns: rg, 0, 0y, y and Ny
cpls determined from Ny, taking in account the different BR and efficiencies
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