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KEKB Accelerator and Belle

BELLE Detector E
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S 1, Silicon Vertex Detector
.| 2. Central Drift Chamber
3. Aerogel Cherenkov Counter
4, Time of Flight Counter
5. Csl Calorimeter
6. KLM Detector
7. Superconducting Solenoid
8. Superconducting Final
Focussing System

e ~ 900 pb—1/day(~ 1 million BB/day), ~ 280 fb—! on tape

e [ hese results use all available data
274 million BB events
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Theory Background

e use unitarity of CKM matrix and obtain two expressions

o ViV, + VeaVy + ViaVy =0
o $3(y) = arg(V})

e this study focuses on B* — DS})DOKi[M. Gronau and D. London, Phys. Lett. B
253, 483 (1991) and M. Gronau and D. Wyler, Phys. Lett. B 265, 172 (1991)]
— need a common final state
— A(B™ = DcpK~) ~ |A(B~ — D°K™)| 4+ |A(B~ — D°K™)|e'%:e®
— A(BT = DcpKT1) ~ |[A(BT = DOKT)| + |A(BT — DOKT)|e e
— CP even(D;), KtTK—, ntn™
— CP odd(Ds), K%, Kww, Kb, Kn
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Coupling Strengths for B* — DK* versus BT — Dn*
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Observables in B¥ — DopK=

e casier to measure double ratio(Ri12 = Ry _ and Ai1> = Acpy cp-)

RDcp
Ry = 7D

RDCP _ B(B_ — D]_,QK_) + C.C
B(B_ — D1,27I'_) —I— c.cC

=1+ 72+ 2rcos(8) cos(¢a)
where

A= B(B~ — D12K~) — B(Bt — D1,K™)
Y27 B(B~ = D12K-) + B(Bt — D1 oK)

r’ = (R1 + RQ)/Q
and

ARy = —A>R»

so we have 3 independent measurements and 3 unknowns

if we add another decay mode Dy, K we get another 3 independent observables

but these depend on ¢3, Rp«x and dp-

R and § can be different

now there are 6 observables and 5 quantities so should be solvable
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Event Selection

All cuts tuned on Dm mode, then same used for DK

e DO mass cut
— Km, KK, mm £30(5 MeV/c?)

— other modes have asymmetric cuts based on exp. distributions, around 1.84 — 1.89 GeV/c2
e Particle IDentification, KK PID > 0.2, = PID < 0.55

e intermediate states
— M(K?) within £8.5 MeV/c?
— 118 MeV/c? < M(yy) < 150 MeV/c?, E, > 0.03 GeV
— 0.757 GeV/c? < M(w) < 0.807 GeV/c?, m PID < 0.9
— 1.000 GeV/c? < M(¢) < 1.035 GeV/c?
— 0.495 GeV/c? < M(n) < 0.600 GeV/c?

for P —- PV modes, helicity angle cuts are applied

likelihood ratio optimised for each Dm and each DK mode

D* modes, |Am — 0.14201| < 3 x 0.9 MeV

fast = or K PID, < 0.8(> 0.8)
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Non-CP mode D° —+ K—7T Control Sample

BT — DOx* |eft, BT — DOKT right
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o ANF = ZEz - Ebeam
i
e uSing shape from generic mc, straight line fitted to 0.1 — 0.2 and double
gaussian for each peak
e D yield: 19283 £+ 150

e DK vyield: 1031 £+ 39

Nick Kent, Univ. of Hawai'i, Belle DPF 2004 August 2004



D
£ i i
BELLE

> i | >
) 60 - 7] )
= i 1 =
S | IS
— 40 " 41 —
2 ] 2
- ‘ -
S 20 ! [~
Ll [ ' % Ll
O_. Ll LN A O_. oo T
-0.10 0.00 0.10 0.20 -0.10 0.00 0.10 0.20
AE (GeV) AE (GeV)

e D1K yield: 114 £+ 21

e DoK vyield: 167 £ 21
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Peaking Backgrounds in D,

e background in B* - D(KtK~)K=, from B* - KTK-K=*

— 37 £ 6 events observed, consistent with [Belle-conf-0410 @
ICHEP]

e background in B* - D(xT#x~)K=*, from B* - r#ta— K=+

— 15 4+ 10 events observed, consistent with [Belle-conf-0410 @
ICHEP]

e yields also consistent with BaBar hep-ex/0408082
e subtracted from yields and asymmetries for D1

e NO peaking backgrounds observed for D»
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Preliminary BT — DYK= vyields

D mode total + - A

DK 1031 + 39 | 484 £ 27 | 549 £ 28 | 0.06 = 0.04
D1 K 114 £ 21 49 4+ 15 63 £ 14 | 0.07 £ 0.14
DK 167 + 21 94 £+ 17 75 +£ 16 | -0.11 + 0.14

A1 = 0.07 £ 0.14(stat) = 0.06(sys)

A = —0.11 + 0.14(s¢at) + 0.05(sys)
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First look at D’ = ~p Control Sample

D* plots, D*O7 left, D*OK right but more interested in D%° and D3P
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e D*r yield: 5762 + 101

e D*K yield: 284 £+ 23
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B* — D%+ and B* — DK+
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e Dim yield: 795+ 41
e DIK yield: 56 £11

e DJK significance 5.6¢0
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B* — D397+ and B* — D3K+=
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e Db yield: 715+ 37
e DK yield: 33+ 10

e D3K significance 4.5¢0
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Preliminary BT — D*OK=* vyields

D mode total + - A

DK 284 £ 23 | 158 £ 16 | 127 = 16 | -0.11 4+ 0.08

DiK 56 £ 11 33 £ 8 19 + 8 -0.27 £ 0.25
DK 33 £ 10 13 + 6 22 £ 7 0.26 £ 0.26

A1 = —0.27 + 0.25(stat) + 0.04(sys)

A> = 0.26 £+ 0.26(stat) + 0.03(sys)

_ DYK/D*n

R4 =
LT D*K/D*n

— 1.43 + 0.28(stat) £ 0.06(sys)

- D%K/D4x
D*K/D*r

= 0.94 £ 0.28(stat) £ 0.06(sys)
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Other ¢3 analyses on Belle

e Dalitz analysis using Bt — DK+, Bt — D*OK+ with D® — K0ntn~
— see Belle-Conf-0445, (YYan-Pan Lau will also talk about BaBar’s results)
— first measurement of ¢s3

— ¢3 = 7T7TL0 +13°(syst) + 11°(model)

— rp = 0.261017 4+ 0.03(syst) + 0.04(model)

e ADS method, utilises the maximal interference for BT — DO(Ktn~)KT
— Belle-Conf-0444
— B — Dypgm yield: 30.7 &+ 8.8 events, signficance 5.8¢
— B — DypsK vyield: 14.7 &£ 7.6 events, signficance 2.7o0
— rg < 0.28(90%C.L.)

e BY 5 DHMOKO first evidence of D*OK)
— Belle-Conf-0446
— update of B9 —» DOKO9 and B° — DOK*O
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Preliminary Conclusions

e update of DgpK with 3 times more data
DK

A1 = 0.07 £ 0.14(stat) £ 0.06(sys), A> = —0.11 + 0.14(stat) + 0.05(sys)
R1 = 0.98 + 0.18(stat) = 0.10(sys), Ro»

1.29 + 0.16(stat) £ 0.08(sys)

e first observation of DiK (5.60) and D3K (4.50)

—0.27 4+ 0.25(stat) + 0.04(sys), A2 = 0.26 4+ 0.26(stat) + 0.06(sys)
1.43 + 0.28(stat) £+ 0.03(sys), Ro = 0.94 + 0.28(stat) £+ 0.06(sys)

e Wwith values of rpx, rp-x With more statistics these measurements will constrain
®3
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