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Target: 

●e+ e-  t t b b f f f f   @ ILC 

●Full O(a) electroweak corrections 

●Beam polarization effects 

●Finite width effects of top-quarks 

●Matrix elements 

 

●Event generation ? 

●O(a2) electroweak corrections ??? 

Accuracy goal  <1% 



#diagrams 

Tree ~    3,400 

Loop ~ 90,000 







pol 

pol 

pol 

pol 



s  

(GeV) 


 
(
p
b
)
 

-L +R 

-R +L 

Tree 

O(a) 

Total   Cross sections 



s  

(GeV) 

-L +R 

-R +L 
Full   Correction 

C
o
r
r
e
c
t
i
o
n
 
(
%
)
 



cos 


 
(
p
b
)
 

-L +R 

-R +L 

Tree 

O(a) 

Angular   Distribution 

s=500  

GeV 



300 400 500 600 700 800 900

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

ELWK correction 

√s 

To
p

 p
o

la
ri
za

ti
o

n
 

% 

Tree 

e-
L e

+
R  top top 



-1 -0.5 0 0.5 1

0.01

0.1

1

10

0 50 100 150 200 250

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

Eb  (Lab.)   GeV costb 

e-
L e

+
R  top top √s=500GeV 

Top-Left 

Top-Left 

Top-Right 

Top-Right 



Future 

• Decay Loop 

• Decay-Loop connection 

• Effects of a top-width 

• Higher order estimation 

• Theoletial uncertainty  




