
Study of A_LR using radiative 
return events at ILC250

MIZUNO, Takahiro 
The Graduate University for Advanced Studies, SOKENDAI  



Estimation of ALR precision (1)

The error of the ALR can be expressed as

L/R : 100% polarization
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-/+ : Polarization at ILC



Assume Δ|P-| and Δ|P+| are independent, then

As for the error of ALRobs, defining N: number of events 
η: selection efficiency 
L: integrated luminosity

3Estimation of ALR precision (2)
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Correlated parts of the error of α and β cancel in ALRobs. 
-> Δα and Δβ below only refer to uncorrelated parts.
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Correlated parts of the error of α and β cancel in ALRobs. 
-> Δα and Δβ below only refer to uncorrelated parts.

ΔALRobs = 6.81 × 10-8 × Δcorrelated



Results
If errors of η, L, and polarization are negligible, 
ALR = 0.22815 ± 0.00017 

If Δα/α = Δβ/β (uncorrelated) = 0.00006 (i.e. 0.006%), 
Absolute error = 0.000218 (cf. Abs. error at SLC = 0.00219)
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If we add polarization error Δf/f = 0.001, 
Absolute error of ALR  = 0.00021

In order to achieve 10 times better precision than SLC, we 
need to keep the uncorrelated part of the error on product 
of efficiency and luminosity below 0.006%.
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Number of events with (Pe-, Pe+) = (-0.8, +0.3) polarization

Number of events with (Pe-, Pe+) = (+0.8, -0.3) polarization

Efficiency = 0.75134

Efficiency = 0.75141

B/S= 0.02151 for (-0.8, +0.3)

B/S= 0.00655 for (+0.8, -0.3) 

Cut Table

±0.00026

±0.00028
Binomial error Increasing samples

-> can concatenate the nTuple??

(0.037%)
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Future Plan

Presentation at Snowmass EF04 tonight. 

Refine the draft of thesis. 

Include the all backgrounds.


