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Motivation

• Obvious difference between MC and data on the distribution of χ2
4c and

pulls are observed in most analysis.

• The traditional method: using control samples to estimate the
systematic error of this difference.

• Disadvantages: Firstly for most channels, it is hard to find appropriate
reference channel with the final states and momentum distribution similar
to the analysis process. Furthermore, it is difficult to select pure control
sample without using kinematic constraints or selection criteria correlated
with kinematic constraints such as total energy, total momentum and so on.

• Method: Correct the track helix parameters to reduce the difference
between MC and data.

• The control samples used for µ and K corrections are:
e+e− → j/ψπ+π− → µ+µ−π+π− and e+e− → K∗K±π∓ → K+K−π+π−
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Selection of e+e− → j/ψπ+π− → µ+µ−π+π−
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Selection of e+e− → K ∗K±π∓ → K+K−π+π−
Good charged tracks:

• |Vz | < 10 cm, Vr < 1 cm and |cosθ| < 0.93

• NGood =4,
∑

Qtrack = 0

PID:

• For K :
ProbK > Probπ&&ProbK > Probp&&ProbK > 0.001,NK+ = NK− = 1

• For π :
Probπ > ProbK&&Probπ > Probp&&Probπ > 0.001,Nπ+ = Nπ− = 1

Vertex Fit:

• Successful vertex fit for the two charge tracks

Kinematic Fit:

• Successful 4c kinematic fit, χ2
4c <60

• One of MK±π∓ should in the K∗ window:[0.8, 1] GeV/c2.
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The pull distribution

• One charge track of BESIII can be described by 5 parameters.

• The pull distribution is defined as: pulli =
αi−α0i√

|(Va0)ii−(Va)ii |

αi :the i th track parameter. V:the covariance matrix.

• Theoretically, the distribution of pull is a standard Normal distribution.
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The pull distribution
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Correction of the track parameters of MC

simulation

• Actually the pull distribution obeys a Normal distribution with mean µi

and standard deviation σi .

• To reduce the difference between data and MC: enlarge the resolution of
α0i by smearing it with a Gaussian, and the mean and sigma of the smeared
Gaussian is:

α0i + (µdata
i − µMC

i ) ∗ (Va0)ii and
√
((σdata

i /σMC
i )2 − 1) ∗ (Va0)ii
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χ2
4c distributions after distribution
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efficiency after corrections of µ+µ−
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• The situation of kinematic fit efficiency still exists.
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