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/_ Overview of Problem
e Measure D — 770 (SCSD)

W+,
C > AN d
D+ Vea 0
d b d

— CLEO measurement (CBX 92-111): BR(D" — 7«7 7%) = (2.5 £ 0.6 - 0.5) x 1073
— Significant for SU(3) symmetry breaking

o Also measure Dt — KTK " (SCSD)

K+
W+, S
C > AN S
d < d

~ CLEO measurement (CLNS 96/1449): (D" =/0Ks) — (994 4.1 4 1.9)%

— PRL 88 p041602 (FOCUS - 2002):33111((1;:K:§0; — (19.96 + 1.19 =+ 0.96)%

— Also significant for SU(3) symmetry breaking
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e Attempt to measure D™ — K% (DCSD)

Vus<i[’ K+

W+, S
C > AN d
Ved
DT ‘ 70
d h d

— Theory predicts Branching Fraction on the order of 10~*

— There are currently no limits that have been published
— BR(D® — K*n™) = (1.48 £0.21) x 107%; 22X = 2,55 = 3.77 x 10~
D
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Description of Analysis

Analysis Strategy:

e Use CLEO Il and |.V data sets

o Look for D*t — D7 = Dt = KT7% o7, K, KT

e Use normalization modes to reduce systematics:

- Dt - K—ntn™t for KTn0 ntn0

- Dt - K.t for KK+

e Use Likelihood Fitter (FELIX) to extract yields from data
Fit Variable Determination:

e Need to choose variables to use in FELIX

e Use variables with differing shapes for signal and background

— D™ mass, Zpp«, and cos Opelicity

e Define Preselection Cuts on the fit variables:

— 50 on DT mass
- Zp,, > 0.6
— |cosOheticity| < 0.8
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( Define Cuts:

— Define track cuts:
x TRACKMAN >0
x KINCD >0
x No z-escape or dredge tracks
x |[DBKL| < 0.005
x |ZOKL| < 0.05
* Dirack > 100MeV
— Particle ID:
x+ |SGKADI(K?)| < 2.0
x+ |SGPIDI(n%)| < 3.0

— CCFC 7 selection:
. m 77) must be within 2.50 of nominal 7% mass

x E9/E25 cut at the 99% level
* %2 on the kinematic fit of the v — v pair had to be greater than 0 and less than 10

— K, selection:

x K from KNVF package
* Use only “gold-plated” candidates (KINCD = 2)

— Use D* tag with slow 7°
x 2.5 0 cut on m(D**) —m(D™)
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e Create PDFs which describe the signal and background shapes for each mode:
— Signal: D" mass, z,,., cosOpeiicity for Dt — wtx0

0.8

NAL MC




— Signal: DT mass, x,,., c08Oheiicity for DT — KT Kg

T -

mw

200 — _
830 1.850 1.870 Leo0 1.910 o Tomo 080 550 oo 24 o e
D* mass -- SIGNAL MC Xnn=- SIGNAL MC COS Oneiirin- SIGNAL M
— Corresponding Background:
240 ——— — — ] 120
200 7‘*“ i 100
160++ ++ { 80
120:— + —: 60

—| 40

soj + + 7
w0l +++ i 20
L o . " 1 L
O 1w imm 1em 0l L Mt -88“-04“‘00“‘04‘ 0.8
~ D*mass -- BKGD MC Xnne- SIDEBAND DATA COS Oheaiicin- BKGD MC
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e Signal: DT mass, x,,., coSOhelicity for DT — K70

I Pyl St |
ol ' + ]

: so? + *; 50 — N
100 B 40} } {
L * 1

""D* mass - SIGNAL MC " e SIGNAL MG 7 COS Oneneine- SIGNALMC

e Corresponding Background:

500 ———— ————————— ——— 500

240 — T

ol v v ol v v . 07\\\\\\\\“‘\“‘:
" D*mass -- BKGD MC Xnnr- SIDEBAND DATA COS Oheicin- BKGD MC
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e Calculate Efficiencies for Fitter using Generic MC from staged tapes:

— Create samples of varying amounts of events from signal MC

— Corrected generic background MC z,, .

— Combined each signal MC sample with the corrected background MC and fit
— Plot fit yields to a line to obtain efficiency

— Resulting Efficiencies for Each Mode:

Mode Efficiency Offset
AR (6.20 £ 0.11)% | —2.87 +10.21
KtaY% | (6.08 £0.22)% | —2.874+6.43
KTK, | (3.44 £0.00)% 4.26 + 8.66

Fitter Efficiency for D+ —> pi+ pi0 Fitter Efficiency for D+ —> K+ pi0 Fitter Efficiency for D+ —> Ks K+

eff = (6.20 +/- 0.11)% eff = (6.08 +/- 0.22)% eff = (3.44 +/- 0.04)%
4000 , ; : : : :
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e Run on Data:
— Yield for D — 7#t79% = 171.32 +£ 2.07
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— Yield for DT — K+7% = 34.31 £ 20.88

40

160 —

0 | | 1
1.75 1.84 1.93 0.60 0.80 1.00
150 I
COS G)helicity

Cabibbo-suppressed Dt Decays to xt 7r0, Kg, KT , KT 70 (page 12)

Chul Gwon
Oosu



Systematic Errors

e 2% from charged tracks (1 charged track in signal mode, 3 in normalization)

e 3% from 7

reconstruction

e 1.0 - 2.2% from error on efficiency calculation

e PDF systematics:

— Modify all PDFs simultaneously using MINQOS errors from shapes

— Fit data with new PDF definitions

— Repeat 1000 times and create distribution of yields from fitter
— Calculated 68% limits for each distribution of yields
— Sys Error on DT — K~ ntnt = £74.73 (0.54%) :
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MINUIT X2 Fit to Plot 100&0

File: /disk5/cgwon/felix/felix_sys/yield_distribution.dat
Plot Area Total/Fit 1000.0 / 1000.0
Func Area Total/Fit 971.69/971.69

AREA 972.14 + 31.22 - 31.22
MEAN 12762. + 2.443 - 2443
SIGMA 74.732 +*

60

40

20

(0]

12470 12570 12670 12770
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( — Resulting Systematic Errors:

Decay Mode | Mean + Stat Error | Systematic Error
0 171.32 + 22.07 +8.09

i K*r° 34.31 + 20.88 +10.66
KTK, 277.70 £ 20.76 +7.100
K-ntxt 13856 + 152.25 +74.73
Tt K, 1470.1 + 47.53 +41.61
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Preliminary Results

e Dt — 7t70 -

+ ot
_ Bg(fl%)(f_);fwf;)ﬂ — (1.44 £ 0.19 £ 0.09)%

— BR(DT - n77%) = (1.31 £0.2 £0.1) x 1073

— CLEO 1992: BR(D" — 77 = (2.5 £0.6 £0.5) x 1072

— Qur studies using only 4s2 and 4s3 have agreed with the previously published result
o« DT 5 KK

— BRIDTOKTK,) _ (1874 4 1.53 4+ 0.85)%

BR(DT—ntK,) —
BR(DtT—SKTK
— CLEO 1996: 27275 = (2.2 4.1 +1.9)%
— FOCUS 2002: ZAD°=CKs) — (19,96 +1.19 + 0.96)%

° 1)+ — K+7T0 :
¢}
BR(Dt K+ %) (2.94+1.8+0.9) x 1073

~ BR(DT>K-ntnat) —
— BR(DT - Kt7%) = (2.6 £ 1.6 £0.8) x 10~*
- BR(D® — Ktn~) x 225 =377 x 10*

D
— Need to calculate upper limit
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Preliminary Upper Limit on Dt — K*7"

e Confirmed that Correlations were not significant between fit parameters

e Created 500 new “datasets” using Signal and Background Yields from FELIX:

— Created 34 “Signal Events” by generating random numbers for each fit variable as
defined by the signal PDF shapes

— Created 1711 “Background Events” by generating random numbers for each fit
variable as defined by background PDF shapes

e Varied each PDF systematicaly 40 times, refitting with each variation
e Created histogram from all resulting yields

o DIoK'm 00046 = BR(DV — K+7°) < 4.2 x 10~* @ 90% C.L.

Dt—K—-—rntn+

Distribution of Yields for D* — K* 1
400 T T T T ‘ T T T T ‘ T T T T

300

200
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100

0 50 100
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SU(3) Symmetry Breaking

(‘

To study SU(3) symmetry breaking, need results from D° — 7w(KK) as well as
Dt — mr(KK)
e For DT — 7t 7V:
— CBX 92-111 gave the following results:
« |42] = 0722017

Ag
x* cosd =0.14+0.16 = 6 = 81.95
— Qur results:
« |42] = 042 0.04
0]

x cosd = 0.04 £0.19 = § = 87.71
o For D" - K. K™:
— CLNS 96/1449 gave the following results:

Ao
* cosd = 0.87 £0.08 = 6 =29.54

x |4t =0.6110 14

* cosd = 0.881078 = 6 = 28.36
— Qur results:

* ‘A—‘ — 0.52 4+ 0.03
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Conclusion

e ALL results are still preliminary!

o Bg(%(fi;f;i?ﬂ = (1.44 £ 0.19 £ 0.09)% inconsistent with CLEO 93 result

gﬁ&%ﬁ:f:gj)) = (18.74 +1.53 + 0.85)% consistent with CLEO 97 and FOCUS 02

results
e BR(DT — Kt7nY) < 4.2 x107% @ 90% C.L. consistent with theoretical predictions
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Extra Slides

e Systematic Error on D — 7t 7% = 48.09 (4.7%):

MINUIT X2 Fit to Plot 100&0
File: _sysiyield_ dat 18-DEC-2002 13:11
Plot Area Total/Fit 1000.0 / 1000.0 Fit Status 3
Func Area Total/Fit 968.21/ 968.21 E.D.M. 2.570€-22
°= 35.0for 50- 3d.of., C.L.=90.2%
Errors Parabolic Minos
Function 1: Gaussian (sigma)
AREA 968.55 + 3119 - 3110 + 3119
MEAN 174.41 + 0.2648 - 0.2648 + 0.2649
SIGMA 8.0915 + 0.2214 - 0.2206 + 0.2225
T
80 (— —
60 (— —
40 — + + —
20— —
o S L R R B .. ...
147 157 167 177 187 197
MINUIT X? Fit to Plot 100&0
File: __syslyield_c dat 19-DEC-2002 11:02
Plot Area Total/Fit 1000.0 / 1000.0 Fit Status 3
Func Area Total/Fit 947.32 / 947.32 E£.D.M. 1.589E-14
x?= 53.6for 50 - 3d.of., C.L.=23.5%
Errors Parabolic Minos
Function 1: Gaussian (sigma)
AREA 947.57 + 3080 - 30.80 + 30.80
MEAN 36.696 + 03532 - 03535 + 0.3532
SIGMA 10.658 + 02758 - oz7s7 + 02762
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e Systematic Error on DT — KT K, = + 7.10 (2.6%)

MINUIT X Fit to Plot 100&0

File: _syslyield_c _dkzk.dat 26-NOV-2002 14:36

Plot Area Total/Fit 998.00 / 998.00 Fit Status 3

Func Area Total/Fit 951.14 / 951.14 E.D.M. 8.426E-22

x°= 52.8for 50- 3d.of., C.L.=26.0%

rors Parabolic Minos

Function 1: Gaussian (sigma)

AREA 56161 s 3142 - a4z + 3142

MEAN 27812 L 0zaz0 * 02430 * 0zam

SIGMA 7/0ss8 L 03117 * 03000 T 03146

T T

80— -
OHH\HH\HH\H**- -\*P-.

262 272 282 292 302 312

e Systematic Error on DT — 7T K, = + 41.61 (2.8%)

MINUIT )(2 Fit to Plot 100&0

File: _syslyield_c _dkzk.dat 26-NOV-2002 14:36
Plot Area Total/Fit 998.00 / 998.00 Fit Status 3
Func Area Total/Fit 951.14/ 951.14 E.D.M. 8.426E-22
)(2: 52.8 for 50 - 3d.o.f., C.L.=26.0%
Errors Parabolic Minos

Function 1: Gaussian (sigma)

AREA 961.61 + 3142 - 3142 + 3142

MEAN 278.12 * 0.2429 - 0.2a30 + 02431
SIGMA 7.0958 * 02117 - 0.2090 + 02146

80 — —

‘+H‘\HH\HH\H**- -\*P-.

)
262 272 282 292 302 312
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( e Yield for D" — K—ntnt = 12898 4+ 157

Data (after cuts) for PDF D+ mass Data (after cuts) for PDF Norm mom D*

1500 T ‘ T ‘ T 200 T T T ‘ T T T
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500 400

0 | | 0
1.9000.60 0.80 1.00

January 25, 2003
CLEO Plenary Talk osu

Cabibbo-suppressed DT Decays to 7T« ©, Kg, KT, ktx0 (page 21) Chul Gwen



January 25, 2003
CLEO Plenary Talk

200

100

0

( e Yield for D™ — K™ = 1434.7 + 48.0

Data (after cuts) for PDF D+ mass

Data (after cuts) for PDF Norm mom D*
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