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CLEO-c Detector
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Leptonic Decays: D* — p*v,

D{>ww<

Br(D, — Iv)—gm Dm2(1- )fD|V|r q

——q
& m—Dq \ ¥~ Weak Physics
Strong Physics

Seek to measure fp,

* f5. provides “iron post of observation” for Lattice QCD
» fp.. useful for checking potential models
» “Calibrated” Lattice QCD (fg/fp) + fy = fg

* fg + B-mixing m’ments = |V, /V,| precision
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Single D* Tag

e*e- — Y(3770)

U
. . - _ /V H
Signal side v D*D- = ” | D-Tag side
o
Dt - u*v D-— K*nn-, K'nnn?, K,
1 track from event vertex, min_| in Csl K no, Ko no

* "small” (< 250 MeV) neutral E loss in Csl | _+/k+ |D: dE/dx + RICH

* no reconstructed K .
s 0 recon: y shower shape/location in Csl

* K, recon: n* kinematic fit
to displaced vertex

*» Key analysis variables:
>M2=EZ_ - (ZD)2

beam
> MM2 = (Epori— E2— (-Pp— P, )2 (Sensitive to v's in FS)

beam

< [L dt =57 pb—' @ Vs = ¥(3770)
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M, Distribution v. D Tag
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MM? Distribution v. D Tag

» Set search window in signal side MM2 distribution
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Leptonic Decays: Signal Region

8D - v evts ILdt = 57 pb-1 MC 1 fb-1
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Background + Results

Background estimates via MC

¢ D* Background:
Mode # of Events

D*—> n*n® 0.31 +£0.04

D*— Kor*  0.06 + 0.05

D*— t*v 0.36 + 0.08

D* - nu*v  negligible
+ DD° Background: 0.16 + 0.16 events

¢ ete~ — continuum: 0.17 £ 0.17 events

-. O’all Bkg: 1.07 £ 1.07 events (includes systematics)
Nsig

exN

Br(D* — p*v) = & ¢ = 69.9% for D* —>pu*v recon.

tag

Br(D* —> M+V) - (35 +1.4 + 06) x 104 CLEO-c Pre[iminary
£, = (201 + 41 + 17) MeV ILdt = 57 pb-1

Br(D* - prv) = (12 725 *1-0 yx 104

+121 +32 BES: hep-ex/0406027
fo. = (365 193 _55) MeV JLdt = 17.7 pb-1

'homas Coan/SMU V Vietham 04



CLEO-c Physics Reach forf D

> Large data sets planned for Vs = ¥(3770) and Vs ~ 4140 MeV

w/ 3 tb-1 & 3-gen CKM unitarity:

Decay Constant| Reaction | PDG CLEO-c
of/f of/f
f b D, - v 12% 1.9%
fos D, — v 33% 1.6%
fg D* > uv ~50% 2.3%
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Br(D) & s(ee—»>DD) @ Vs = ¥(3770)

® K*

X \ Single Tag o \ Double Tag
‘\ .50 .‘\ .50
R N\
e > I < e e’ > I < e
K- Tt K- Tt
S = 2Ny Be, D = Npp B2,
2D €4
B=%—|
S & i.e., L independent
g2
If &, ~ &7 Npp = 4D
— S2 . .
= o(DD) = — .e., B & ¢ independent
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Single and Double Tags

Q Determine 5 Br's and o(e*e~ — D9D%) & o(e*e~ — D*D")
0 10 Single Tag + 13 Double Tag modes

DO » Kr*, Kn*n®, Kn*tn =t + c.c.

D* - Kn'n*, Ksn* + C.c.
4 Event selection similar to fy, analysis

U Key analysis variables:
> AE=E, .~ ZE,

> Mg = VE2m — E0)?)

beam
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Single and Double Tag Yields

* N(single tags) from ML fitto M_BC
* Line shape parameters from MC and data
« D and D fit together: same signal param’s, indep. bkg.

05 GV

102t

Svents

10 ¢

183 ~ M_BC (GeV) 1.89 1g3 & 185 M_BC (GoV) ™
* N(double tags) from 2-D ML fit to 2-D M_BC
Km0 v. Kentn© 2
1.89 : | 600/ R

LBE;_ - Data §00§- 1] 1
wf o 100}
15?5_3 T T LT ':lu'n' S 18“3 : : i : 133 134 135 T — 1.89
1.83 M_BC (GeV) 1.89 ' M_BC (GeV) '

homas Cuaryomvid V Vietham 04 12



Fit for Br(D) and o(DD)

> 2 fit to account for correlations btwn single/double tags, bkg

> Fit Output: Br(D° —» K—=*), Br(D? —» K-n*rn9), Br(D? — K-n*n—=*)
Br(D* — K-n*r*), Br(D* — K_*) and N(D°D°), N(D*D-)

» Fit Input: S.T. & D.T. yields, ¢ _tag, € bkg + errors
> y?/ndof = 8.9/16, C.L. = 92%
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Fit Results for Br(D) and o(DD)

CLEO-c Preliminary

Br(D° — K—=*)
PDG

Br(D® —» K—n*n?)
PDG

Br(D® - Kn*n—n*
PDG

Br(D* > K—t*n*)
PDG

Br(D* — K, n*)
PDG

)

(3.92 + 0.08 + 0.23) %
(3.80 + 0.09) %

(14.3+0.3+1.0) %
(13.0 £ 0.8) %

(8.1+0.2+0.9)%
(7.46 +0.31) %

(9.8 +0.4 +0.8) %
(9.2 + 0.6) %

(1.61+0.08 +0.15) %
(1.41+0.10) %

N(D°D0) = 1.98 x105 = &(DIDP) = 3.47 + 0.07 + 0.15 nb
N(D*D-) = 1.48 x105 = o(D*D-) = 2.59 + 0.11 + 0.11 nb

o(DD) =6.06 £ 0.13+0.22 nb

o(e*e- » D*D-)/ o(e*e- — DODO) = 0.75 + 0.04 + 0.02
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CLEO-c Physics Reach for Br(D)

> Large data sets planned for Vs = ¥(3770) and Vs ~ 4140 MeV

w/ 3 tb1
Mode s (GeV) PDGO4 CLEO-c
(6B/B %) (6B/B %)
DO 5K r* 3770 2.4 0.6
D* - K n*n* 3770 6.5 0.7
D, >4 4140 25 19
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CLEO-c Outlook

Yr 1: y(3770) — 3 fb’!
18M DD events, w/ 3.6M ragged D decays
(150 times MARK III)

Yr2: \s ~ 4100 MeV - 3 fb-!
1.5SM DD, events, w/ 0.3M fagged D decays
(480 times MARK III, 130 times BES)

Yr 3: y(3100) — 1 fb'!
1 x10° J/y decays
(170 times MARK III, 15 times BES II)

* CLEO-c: precision charm absolute Br measurements

Leptonic decays — decay constants
Semileptonic decays —Ved, Vcs, V. CKM unitarity check, form factors

Absolute D Br’s normalize B physics
Test QCD techniques in ¢ sector, apply to b sector
= improved Vub, Vcb, Vtd, Vts

Physics beyond SM: where is it?

* CLEO-c: D-mixing, charm CPV, charm/tau rare decays.
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