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DL Production

in B Decays §
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® observe all these channels and measure branching fractions

# D, produced from well-defined initial state
=> determine D ;(2460) spin through angular analysis
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The BaBar Detector

¥

Electromagnetic Calorimeter Instrumented Flux Return
6580 Csl crystals 19 layers of RPCs

Cherenkov Detector
144 quartz bars

e" [3.1 GeV]

Drift Chamber
40 layers

Silicon Vertex Tracker
5 layers (double-sided Si strips)
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Analysis Overview

® reconstruct D mesons:

D — D0, DYy D% > Knr, Knn?, Knnw
Dt —> Dy D! — on, K*K
D** — D'zt, Dt D+t — Knn

o

construct 3-body final states
B—D.* D’ ; B—D," Dy
select one B candidate per event
determine signal yields from m(D,y) and m(D; =) fits
calculate branching fractions
perform angular analysis for DD, (2460)*, D_;(2460)" —>Dy
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DE? Mass Resolution

¥
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Backgrounds

no significant peaking background except for

cross-feed between signal modes

® D™ reconstructed as D0
B’ D_(2317)D""* reconstructed as D.,(2460)D?
B D (2460)D° reconstructed as D;;(2317)D™

relative contributions typically small (well below 10%) or
negligible except for D*0D_"y (~20%) and D**D_1% (~40%)

obtained from simulation and taken into account in BF measurement
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Systematic Uncertainties

main branching fraction systematics

®  tracking efficiency : 1.3% per track
®  y/nY efficiency . 2.5% per photon
®  Am resolution : 5% per D°
®  AE resolution . 6%
# D widthused infits : 5-10%
®  fit model : 5%
[...]
>  total : 10-24%
B intermediate D branching fractions

(dominated by c(BF[Ds— ¢nt]) ~ 25%) given separately
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Branching Fraction Results §

Branching fraction x 103

Decay Mode this analysis BELLE
1 |B°—D%(2317)*D~  [D5,(2317)* — Dfn’ | 1.8+0.4+0.3%9910.940,3703
| B®—D%(2317)*D*~ [D%,(2317)* — D{n°] | 1.5+0.4+0.2793
M | BT—D%,(2317)TD°  [D},(2317)" — D{n° |1.0£0.3+0.1794|0.8+0,2103
IV | B*—D4(2317)*D"  [D},(2317)* — Din’] | 0.940.6+0.2403 %
V| BY—Dy(2460)tD~  [Dy;(2460)t — D10 | 2.840.8+£0.5700 [ 2.3+0,7107
VI | BY —Dy(2460)*D*~  [Dy;(2460)" — Di*n% | 5.54+1.2+1.01 15
VII | B*—Dy(2460)™D°  [Dyy(2460)" — D] | 2.74£0.7 £ 0.5702 | 1.24+0,470¢
VIII B+—>DS 1(2460)"D™  [Dyy(2460)t — Dt x0] | 7.6+ 1.7 418120 @%
IX —>DS J(2460)*D~  [Dy;(2460)T — Dyl | 0.8+£0.240.1795 0.8 0 3102
X Dy;(2460)tD*~  [Dy;(2460)t — Dyl |2.3+£0.3+£0.379%
X1 B+—>D (2460)TD’  [Dyy(2460)" — Dy |0.6+0.24£0.1792 | 0.6+£0,2192
XIl | Bt—Dy(2460)"D  [Dy,(2460)" — Dyl | 1.4+0.4+0.3103 new.
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D.,(2460) BF Ratio

BF(D,,(2460) > D,y )
— =0.274 £ 0.045 +0.020
BF(D,(2460) > D)
0.38 +0.11 + 004  +—o—o BELLE B decays 118 fb”"

0.55 £ 0.06 £ 0.08 —— BELLE e'e” —> cc 87 fb™

0.274 + 0.045 £ 0.020  +—e— BaBar B decays 113 fb™

Preliminary

0.375 £ 0.054 £+ 0.057 —+—o—+ BaBar e'e” —> cc 125 fb™"
| Preliminary
| L |

0.15 0.425 0.7/
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B'—>D_;(2460)'D"and B* — D;(2460)" D?

| J=1 0 e J=2
x2/ndf : 4.0/4 x*/ndf : 36.4/4

D, is polarized
B compute helicity angle O,

® fit D ; yields in cos(0,) bins
B compare with prediction
for D ; Spin J=1 and J=2

(with D,(2460)—D.y )
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(no m(Dy) cut) cos(0,)

data strongly favors J=1 (confirms earlier BELLE result)
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Summary

# D observed in B decays based on 113 fb! (122.1x10° BB)

= B > D, (2317) D™ [D_(2317)—>D '] BF ~ (1-2) x 10
= B> D (2460) D® [D_,(2460) —>Dn"] BF ~ (3-8) x 10
= B> D (2460) D® [D_(2460) >D y] BF ~ (1-2) x 10

# B — D{)D" decays observed for the first time
B — D{)D BF agree with earlier BELLE results

® helicity analysis of B — D_(2460) D [D, (2460)—D.y]
=> J=1 hypothesis is favored for D (2460)

(in agreement with earlier BELLE result)

all results preliminary; submitted to PRL (hep-ex/0408041)
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