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Outline

• Summary of selection and further analysis;
• Consist of background;
• Cut number of total charged track;
• Analysis of data;



Change selection channel

 Before:
• 𝜏 → 𝑒𝜈𝑒𝜈𝜏 / 𝜇;
• 𝜏 → 𝐾∗𝜈𝜏; 
• 𝐾∗ → 𝜋𝐾𝑠;

 Now:
• 𝜏 → 𝑒𝜈𝑒𝜈𝜏 / 𝜇;
• 𝜏 → 𝜋𝐾𝑠𝜈𝜏;

 Contain all possibilities of which decays 𝜋𝐾𝑠𝜈𝜏 and get more events what we want;



Summary of cut selection

 Dynamic analysis:
• nGood charged tracks = 2;
• epratio for electron > 0.8;
• muon counter;
• invariant mass of ks is between 0.488 and 0.508GeV;
• invariant mass of 𝜋0 is between 0.115 and 0.15GeV;

 MVA analysis (8 varibles):
• E(tot) in EMC;
• number of neutral clusters;
• Pt(tot);
• magnitude of thrust;
• P(ks);
• P(𝜋+ks) and m(𝜋+ks);
• 𝜃(ks , 𝜋);



No k*

signal tau-

total events 2*10^5

step 1 59.12%

step 2 47.66%

step 3 29.61%

step 4 27.91%

total select 
efficiency

27.91%

0𝜋0 95.53%

1𝜋0 3.89%

2𝜋0 0.49%

>2𝜋0 0.086%



bhabha dimu hadrons DD ditau ISR qqbar digamma gammaXYZ dielectron

signal 
𝜏−

selected
number

224 25 745 16457 5734 2922 36030 7 136 184

total 
number

2.1*10^8 10^7 5*10^5 4*10^6 9.2*10^6 1.1*10^6 2.7*10^7 3.3*10^7 4.8*10^4 1.1*10^7

new 
efficiency

1.1*10^-6 2.5*10^-6 1.5*10^-3 4.1*10^-3 6.2*10^-4 2.7*10^-3 1.3*10^-3 2.1*10^-7 2.8*10^-3 1.7*10^-5

Efficiency selection of different backgrounds except cutting k*
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MVA analysis



MVA analysis

 1𝜎 for signal, cut 0.6:

number event 
selected

(LikelihoodKDE)

select 
efficiency

LikelihoodKDE

signal 46800 23.40%

qqbar 4005 1.48*10^-4

ISR 383 3.48*10^-4

ditau 2369 2.58*10^-4

DD 1901 4.75*10^-4



Consist of qqbar

 𝜋/𝜇:
•  𝑢𝜋−𝜋−𝜋+𝜋+(≥ 0𝐾𝐿)(≥ 0𝛾)

 𝐾/𝜇:
•  𝑢𝜋−𝜋−𝜋+𝐾+(≥ 0𝐾𝐿)(≥ 0𝛾)



Consist of ditau

 signal:
• 𝑒+𝜋−𝜋+𝜋−  𝜈𝜏𝜈𝑒𝜈𝜏 ≥ 0𝐾𝐿 ≥ 0𝛾
• 𝜇+𝜋−𝜋+𝜋−  𝜈𝜏𝜈𝑒𝜈𝜏(≥ 0𝐾𝐿)(≥ 0𝛾)

 𝜋/𝜇:
• 𝜋−𝜋−𝜋+𝜋+  𝜈𝜏𝜈𝜏 ≥ 0𝐾𝐿 ≥ 0𝛾
• 𝜋−𝜇−𝜋+𝜋−𝜈𝜇  𝜈𝜏𝜈𝜏(≥ 0𝐾𝐿)(≥ 0𝛾)



Consist of DD

 signal:
• 𝑒+𝜋−𝜋+𝜋−  𝜈𝜏𝜈𝑒𝜈𝜏 ≥ 0𝐾𝐿 ≥ 0𝛾
• 𝜇+𝜋−𝜋+𝜋−  𝜈𝜏𝜈𝑒𝜈𝜏(≥ 0𝐾𝐿)(≥ 0𝛾)

 𝜋/𝜇:
• 𝜋−𝜋−𝜋+𝜋+  𝜈𝜏𝜈𝜏 ≥ 0𝐾𝐿 ≥ 0𝛾
• 𝜋−𝜇−𝜋+𝜋−𝜈𝜇  𝜈𝜏𝜈𝜏(≥ 0𝐾𝐿)(≥ 0𝛾)

 >4 charged track
• 𝑒+𝜋−𝜋+𝜋−𝜋−𝜈𝑒𝐾

+c



Cut total charged track = 4

signal tau-

total events 2*10^5

step 1 48.06%

step 2 45.60%

step 3 28.35%

step 4 26.75%

total select 
efficiency

26.75%

0𝜋0 95.56%

1𝜋0 3.86%

2𝜋0 0.49%

>2𝜋0 0.088%



Cut total charged track = 4

DD ditau ISR qqbar

signal 
𝜏−

selected
number

11041 5286 2042 24806

total 
number

4*10^6 9.2*10^6 1.1*10^6 2.7*10^7

efficiency 2.8*10^-3 5.7*10^-4 1.9*10^-3 9.2*10^-4



MVA analysis



MVA analysis

 1𝜎 for signal, cut 0.6:

number event 
selected

(LikelihoodKDE)

select 
efficiency

LikelihoodKDE

signal 44989 22.49%

qqbar 2697 9.99*10^-5

ISR 260 2.36*10^-4

ditau 2232 2.43*10^-4

DD 1212 3.03*10^-4



Run data

data for 𝜏− MVA analysis

total
number

1.77*10^9
select

number
23198 4560



Total invariant mass in signal side

𝜋−𝐾𝑠 𝜋−𝐾𝑠𝜋
0 𝜋−𝐾𝑠𝜋

0𝜋0



MVA analysis



Run data

total number 1.95*10^9

𝜏−
preliminary 

select

MVA select

𝜏+
preliminary

select

MVA select



Next step

• Analysis the different number of 𝜏− and 𝜏+ in data;
• Give a decay-rate asymmetry;



BACK UP



Thrust definition


