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Method of considering ISR/BS photons 

Collinear approximation :  

Photons are emitted on the beam directions 

 

 

 

 

 

 Add 𝑘𝑒− , 𝑘𝑒+ into minimization parameters 
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Before ISR/BS 

After ISR/BS 

4-momenta of 

electron/positron 



Comparing with the last time 

Change the range of k’s 

       -1<k<1                            0<k<1  
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Comparing with the last time 

Deviation distribution of k   

Physics Meeting 0120 4 



Backup 
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𝝌𝟐 algorithm : General 

1. Define the 𝝌𝝁
𝟐 ; 

 𝝌𝝁
𝟐 = 𝝌𝝁+

𝟐 + 𝝌𝝁−
𝟐 ,  𝝌𝝁±

𝟐 =
𝑬
𝝁±
∗∗ 𝜽𝒕,𝝓𝒕,𝒎𝒕,𝒎𝒕 ,𝒎𝑾+ ,𝒎𝑾− −𝒎

𝑾±/𝟐

𝝈 𝑬
𝝁±
∗∗

𝟐

 

The energy of 𝜇± in the 𝑊± rest frame, 𝐸𝜇±
∗∗ , must be equal to 𝑚𝑊±/2 . 

2. Define the 𝜹𝒃
𝟐 ; 

𝜹𝒃
𝟐 = −𝟐 𝐥𝐨𝐠𝑳𝒃 − 𝟐 𝐥𝐨𝐠 𝑳𝒃 ,   𝑳𝒃= 𝐂𝐁 𝑬𝒃

𝐦𝐞𝐚𝐬. − 𝑬𝒃
𝐫𝐞𝐜. 𝜽𝒕, 𝝓𝒕,𝒎𝒕,𝒎𝒕 ,𝒎𝑾+ ,𝒎𝑾−  

The likelihood function is obtained from the assessment of b-jets energy. 

3. Compound 𝝌𝐭𝐨𝐭.
𝟐  ;  𝝌𝐭𝐨𝐭.

𝟐 = 𝝌𝝁
𝟐 + 𝜹𝒃

𝟐 

One minimizes the 𝝌𝐭𝐨𝐭.
𝟐  to obtain the optimal solution; 𝜃𝑡, 𝜙𝑡, 𝑚𝑡, 𝑚𝑡 , 𝑚𝑊+ , 𝑚𝑊− . 
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𝝌𝟐 algorithm : Optional 

The direction of b-jets is obtained by thrust axis method. 

 Add 4 angles 𝜃𝑏 , 𝜙𝑏 , 𝜃𝑏 , 𝜙𝑏  to the minimization parameters 

 Add constraints of 4 angles 𝜃𝑏 , 𝜙𝑏 , 𝜃𝑏 , 𝜙𝑏  to 𝜒tot.
2  as follows; 

𝜒direction
2 = 𝜒𝜃𝑏

2 + 𝜒𝜙𝑏

2 + 𝜒𝜃𝑏 
2 + 𝜒𝜙𝑏 

2 , 𝜒𝜃𝑏
2 =

𝜃𝑏
meas. − 𝜃𝑏
𝜎 𝜃𝑏

meas.

2

 

(𝜒𝜙𝑏

2 , 𝜒𝜃𝑏 
2 , 𝜒𝜙𝑏 

2  are same as  𝜒𝜃𝑏
2 ) 

𝜒tot.
2 ′ = 𝜒tot.

2 + 𝜒direction
2  

We can use 𝜒tot.
2 ′ instead of 𝜒tot.

2  to get the optimal solution, 

which is written in 𝜃𝑡 , 𝜙𝑡 , 𝑚𝑡 , 𝑚𝑡 , 𝑚𝑊+ , 𝑚𝑊− , 𝜃𝑏 , 𝜙𝑏 , 𝜃𝑏 , 𝜙𝑏  
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Method of considering ISR/BS photons 
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Boost the vectors to 

the e+e- rest frame 

with 𝒌𝒆− , 𝒌𝒆+ 


