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Data set and MC samples

Control sample: j/ψ → KsK
±π± → π+π−K±π±

Data sets:

• 2018,2019 j/ψ data.

Boss Version:

• 708

MC samples:

• 2019 inclusive MC

• 2019,2018 DIY signal MC
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Event selection
Good charged tracks:

• |cosθ| < 0.93

• |Vz | < 20 cm, Vr < 5 cm for the tracks from Ks

• |Vz | < 10 cm, Vr < 1 cm for the tracks from j/ψ

• NGood =3,
∑

Qtrack = ±1 for K±. NGood =4,
∑

Qtrack = 0

Vertex Fit:

• Using the second vertex fit to reconstruct Ks

• Retain the combination with the mass closest to Ks .

• l/σl > 2

• |Mπ+π− − Ks | < 10MeV

PID:

• Tracks from Ks and the negative track from j/ψ:
ProbK < Probπ&&Probp < Probπ
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Event selection
Kinematic Fit:

• χ2
1c < 5

• Changing K and π, and χ2
1c < χ2

Exc

Further Selection:

• For the events with NGood = 4, the angle between the reconstructed
Kaon track and the recoiled track should be smaller than 2◦.

Then tracking the Kaon as the nominal ISRKK selection:
tracking method:

• |cosθ| < 0.93

• |Vz | < 10 cm, Vr < 1 cm

The event number got without tracking the Kaon is N1 and the event number
after tracking Kaon is N2. The tracking efficiency is:

ϵ = N2/N1, and the error is errϵ =
√

ϵ(1−ϵ)
N1
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Topology without match angle cut

• Control sample: not clean enough (about 4%)!

• The main background are caused by the K , π misjudgments.
And also many π0 background.
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Efficiency (2D)

• The weight factor is too large near cosθ = 0.
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Topology after match angle cut

• Control sample: Cleaner than before (just about 1.5%)!

• Most four π background and π0 background have been cut off.
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Efficiency 1D
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• Match well at the region we are interested in.
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Efficiency (2D)
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• The large weight factors near cosθ = 0 decrease to nearly one.
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weight factor varies with MKK
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How to get the weight factor varying with MKK :
• Get the cosθγ and Eγ 2D distribution of different MKK bins.

• Then calculate the ratio of each 2D bin to the total event number of the
MKK bin and get the corresponding weight factor.

• Sum over the product of the weight factor and the ratio, then we can get
the weight factor of the MKK bin. The error of it is calculated as:
err =

√∑
(ratio ∗ errweight)2
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Systematic uncertainties of tracking efficiency
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• For now, we take the error of the weight factor as the systematic

uncertainties. Below the 1.2 GeV/c2 the systematic uncertainty is taken as
0.08% for one track. Above 1.2 GeV/c2, the systematic uncertainty is
taken as 0.4%.
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