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logχ2
IP modelling

Bukin function, a modified Novosibirsk function with extended tail
parameters
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Illustration of Bukin functions

Influence of asymetry and tail parameters with
µ = 0, σ = 1, ρ1 = 0
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Fit to MC sample of D0 → K−K +π−π+

Fit with all parameters free
Prompt component (left) and secondary component (right)
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Fit to data sample in decay time bin [1, 2] ps

Step 1
• Fixed parameters: all parameters free
• Gaussian constrains: Total number of D0 from mass fit
• Error matrix not positive-definite
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Fit to data sample in decay time bin [1, 2] ps

Step 2
• Fixed parameters:

I Prompt: ρ2
I Secondary: ρ1, ρ2, ξ

• Gaussian constrains: Total number of D0 from mass fit
• MIGRAD error matrix not positive-definite HESSE error matrix

accurate
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Fit to data sample in decay time bin [1, 2] ps

Step 3
• Fixed parameters:

I Prompt: ρ2, ρ1, ξ, σ
I Secondary: ρ1, ρ2, ξ

• Gaussian constrains: Total number of D0 from mass fit
• Both MIGRAD and HESSE error matrix accurate

)
IP
2χ(

10
log

4− 2− 0 2 4

E
ve

nt
s 

/ (
 0

.0
9 

)

0

500

1000

1500

2000

2500

3000

3500

4000

Data
Fit
Prompt
Secondary
Background

)
IP
2χ(

10
log

4− 2− 0 2 4
4−
2−
0
2
4

Ao Xu, Tsinghua University Lifetime measurement 7



Next to-do

Cross check fit projections
• Check whether the combined prompt and secondary log(IPCHI2) pdf

is a good description of the overall yields of D0 as a function of
log(IPCHI2)

• Split sample into bins of log(IPCHI2) and perform the mass fit
Test the statistical precision and probe possible biases
• Generate samples according to the fitted mass and log(IPCHI2)

shapes for prompt, secondary and combinatorial components
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Backup



IPCHI2 in different decay time bins

Binning: [ -0.005, 0., 0.001, 0.002, 0.003, 0.005, 0.01 ] ns
Signal IPCHI2 distribution
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