More on Wrong Sign D° Decays

Jonathan Link
University of California, Davis
June 9& 10, 2000



From Last Time: A Sideband Subtraction Method
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Use a sideband

from the D*-D°
mass difference
plot...

to subtract off the
background DO
from the signal
region.

Yield,s =VYieldg, - Yieldg ™ Ratiogg,



Remember: There are Two Types of Background
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Sideband Subtraction Hinges on the Ratio of Background Types
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If the ratio of background
typesisthe samein the
sideband region asitisin
the background portion of
the signal region then the
DOyield subtraction is safe.

But, It turns out
that theratio Is

not the same
under the signal!
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D* Backgrounds are Enhanced in Signal Region
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Look at D*’s from a monte
carlo ssimulation of DO
decayswith Kp, KK and
pp modes excluded

The dominate modes are
doubly mis-IDed:
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The Modified New Method
An Example D° Plot Fit
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Fit D in bins of mass difference and replot
fitted yields against mass difference.
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And the Mass Difference Plot Looks Like...
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Right Sign Mass Difference

Here all the background is
due to DgKp with arandom
soft p tag.

Y ou get an second plot for
the wrong sign.

The signal isfit to two
gaussians and the background
Is fit to:

A(x- m,)” +B(x- m)*



A Subtlety of the Fit

| found alarge systematic dependence of the yield to the binning. (Yikes!)

o L B 0 LR o B L LN I L M 2R
S ‘E‘:"’“ ] 350 E I
300 [ 4 0 F E
250 [ 4 20 F =
200 F 3 200 F =
150 E 3 1m0 F =
100 4 o0 B =
50 ;_ Mean = 175 _; 50 E_ Mean = 164 _E

0 : PR T TR N W SN TR T I N B ; 0 : PR T TR T N SN TR T A B B :

100 150 200 250 100 150 230 250

W3 Tield, Bin Centered WS Tield, Boundary Centered

Mini monte carlo with 10,000 throws and 163 WS events generated.

Solution: Integrate fit function over the bin instead of calculating the
function at the bin center.



Basaline Cuts

e Confidence Level of p or K asm< 1%
 Functional Kp Asymmetry:
P, >-160.+280" Asym
* Pionicity > -2.
e Kaonicity > 0.5
 Pionicity+Kaonicity > 8, in a4s window about pK mass



And The Branching Ratiois...
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|s this Method Double Mis-1D Proof?
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The monte carlo indicates that we
expect fewer than 2 Double mis-1D
events to feed through.
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The branching ratio is stable as the
double mis-ID cut is evolved.
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Preliminary Systematic Studies

Fit Variants:
| vaient [ YiddRS| viddws| BR (107 [Eror (109)
Nominal 35452.9 154.4 0.4355 0.0917
Count D's 35363.0 156.6 0.4428 0.0887
P1BG 35542.4 155.9 0.4369 0.1040
Shift Bins 35542.4 1415 0.3980 0.0948
Shift Refects | 35482.2 153.3 0.4321 0.0903
No pp 35583.3 139.9 0.3933 0.0909
No KK 35475.6 5.8 0.0165 0.0870




Conclusion

0 + pn-
D' ® K'P _ 00431+ 0.00094+ (¢ 0.0005)

D°® K p* '

| expect the systematic errors to be small.
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We should not be ashamed to
show our D*-D mass difference
vaue.



