Status Update - Decoherence Fitter ...i

of HAWAI'T*
N=10000, dtBins=15, tminBins=3 MANOA

e 0,,=0.0ps

Fit Line a = 0.994 + 0.005, o - Mean bias = -0.013+0.0002

. b =0.0132 % 0.0002,
Otmin=0'0 pS

. —— Fitted A = True A

o

N
—_—

Fitted A
# of Toy Simulation
@)

DO
|| ' | ||

0 i
' | | | —0.0145-0.0140-0.0135-0.0130-0.0125
}\gen _ )\fit.

* Observe a constant bias for all

§? - simulated A values
| - ' ' * Need to find the error in the fitter
now!
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Simulated A
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Step by step analysis: At, 7., and st UNIVERSITY

of HAWAI'I®
MANOA

tl = np.random.exponential(scale=tau, size=N) x 1.04
t2 = np.random.exponential(scale=tau, size=N) x 1.04

deltaT = t2 - tl
MinimumTimeCM = np.minimum(tl, t2)

MinimumTimeCM_Error = 0.0
deltaT_Error_forGauss = 0.0

MinimumTimeCM_withGauss, MinimumTimeCM_withGaussError = AddGaussianNoise(MinimumTimeCM,
MinimumTimeCM_Error, mu=mu,
sigma=sigma)

deltaT _withGauss, deltaT withGaussError = AddGaussianNoise(deltaT, deltaT _Error_forGauss,

mu=mu, sigma=sigma)

SFProb, SFProb_error = CumulativeProbIkeyword='NSF', t1=t1, t2=t2, lam=theolam, dt=deltaT_withGauss,
bt_error=0, tmin=MinimumTimeCM_withGauss, tmin_error=0I
LogicalComparison = np.random.uniform(@, 1, N)

SameFlavorCM= SFProb > LogicalComparison
OppositeFlavorCM = ~SameFlavorCM
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tl = np.random.exponential(scale=tau, size=N) x 1.04
t2 = np.random.exponential(scale=tau, size=N) x 1.04

deltaT = t2 - t1
MinimumTimeCM = np.minimum(tl, t2)

MinimumTimeCM_Error = 0.0
deltaT_Error_forGauss = 0.0

MinimumTimeCM_withGauss, MinimumTimeCM_withGaussError = AddGaussianNoise(MinimumTimeCM,
MinimumTimeCM_Error, mu=mu,
sigma=sigma)

deltaT_withGauss, deltaT_withGaussError = AddGaussianNoise(deltaT, deltaT_Error_forGauss,

mu=mu, sigma=sigma)

SFProb, SFProb_error = CumulativeProd@keyword='NSF', tl=t1, t2=t2, lam=theolam, dt=deltaT_withGauss,
ht_error=@, tmin=MinimumTimeCM_withGauss, tmin_error=0Q
LogicalComparison = np.random.uniform(@, 1, N)

SameFlavorCM= SFProb > LogicalComparison
OppositeFlavorCM = ~SameFlavorCM

‘—10 0 10‘
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np.random.exponential(scale=tau, size=N) x 1.04
np.random.exponential(scale=tau, size=N) x 1.04

deltaT = t2 - t1
MinimumTimeCM = np.minimum(tl, t2)

MinimumTimeCM_Error = 0.0
deltaT_Error_forGauss = 0.0

MinimumTimeCM_withGauss, MinimumTimeCM_withGaussError = AddGaussianNoise(MinimumTimeCM,
MinimumTimeCM_Error, mu=mu,
sigma=sigma)

deltaT_withGauss, deltaT_withGaussError = AddGaussianNoise(deltaT, deltaT_Error_forGauss,

mu=mu, sigma=sigma)

SFProb, SFProb_error = CumulativeProb@keyword='NSF', tl1=t1, t2=t2, lam=theolam, dt=de1taT_wiEhGauss,
ht_error=@, tmin=MinimumTimeCM_withGauss, tmin_error=0m
LogicalComparison = np.random.uniform(@, 1, N)

SameFlavorCM= SFProb > LogicalComparison
OppositeFlavorCM = ~SameFlavorCM

Only same

i = = flavor events




Binning Strategy
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Binning Strategy

3.0
2.5 -
| - Errors of ¢_; - and At are calculated as the
| “Standard error of the mean”;
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— | LSZZNlizz . . .
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L
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&
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dtErrors[ind, mtind] = np.std(deltaT[FullCondition]) / np.sqrt(EvtPerBin[mtind, ind])

Lucas Stoetzer minTErrors[ind, mtind] = np.std(MinimumTime[FullCondition]) / np.sqrt(EvtPerBin[mtind, ind])



B2D*Inu —> 0.049
D*2Dpi0 —> 0.677
1) D2K+pi- —> .03947 or 2) D2K+pi-pi0 —> 0.144 or 3) D2K+pi+pi- —> 0.0280

Run1 data set —> 0.5abA-1

BBbar XSection —> 0.5346 nb ~ 0.5346e9 ab

Expected Number of events (no tagging efficiency):
1) 615379.71

2) 2553737.916

3) 496560.00

With hadronic tagging efficiency (~0.01):
1) 6153.8

2) 25537.4

3) 4965.6

With leptonic tagging efficiency (~0.10):
1) 61537.97

2) 255373.79

3) 49656.00
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