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What is GRACE ?

GRACE is  a  system  to  calculate  tree  and  loop cross 
sections  automatically based  on   SM and  MSSM.
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Sum

0 -2.574700372998826429857313203204018E-2

100 -2.574700372998826429857313203204014E-2
10000 -2.574700372998826429857313203204028E-2

-21 -2.574700372998826429883309145117605E-2

-25 -2.574700372998826429857313203204018E-2

-29 -2.574700372998826429857310603609845E-2

0,0,0,0,0 -2.574700372998826429857313203204018E-2

10,20,30,40,50 -2.574700372998826429857313203204021E-2
100,200,300,400,500 -2.574700372998826429857313203204016E-2

Nmerical Check
(non pol)

w=500GeV,
kc=10^-3 GeV

Cuv

l GeV

NLG

32 digits22 digits

Numerical   check    non-pol   case



e+e- ->t t-bar  w=500 GeV

e- e+ Tree Loop+Soft Hard Total

R L

kc=10^-3

6.1294E-01

-8.1541E-01 8.9924E-01 6.9677E-01

kc=10^-5 -1.1783E+00 1.2615E+00 6.9617E-01

check -8.1541E-01 8.9924E-01 6.9677E-01

L R

kc=10^-3

1.4285E+00

-2.0934E+00 2.0960E+00 1.4310E+00

kc=10^-5 -2.9357E+00 2.9353E+00 1.4280E+00

Numerical   check    non-pol   case

Soft/Hard  photon  separation (Kc)  check
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Histograms
Events



top-pair productions @ ILC

Refs



K.H. Pham, et al, European physical journal. C, Particles and fields 73 (4), 1-7

Full electroweak correction on top-pair productions @ ILC



K.H. Pham, et al, European physical journal. C, Particles and fields 73 (4), 1-7

Full electroweak correction on top-pair productions @ ILC

Full electroweak correction



K.H. Pham, et al, European physical journal. C, Particles and fields 73 (4), 1-7

Full electroweak correction on top-pair productions @ ILC

Full electroweak correction

QED  corrections



K.H. Pham, et al, European physical journal. C, Particles and fields 73 (4), 1-7

Full electroweak correction on top-pair productions @ ILC

Full electroweak correction

QED  corrections

Full  ELWK  - QED



K.H. Pham, et al, European physical journal. C, Particles and fields 73 (4), 1-7

Full electroweak correction on top-pair productions @ ILC

Full electroweak correction

QED  corrections

Full  ELWK  - QED

Full  ELWK  - QED
-running  coupling 



K.H. Pham, et al, European physical journal. C, Particles and fields 73 (4), 1-7

Full electroweak correction on top-pair productions @ ILC

Full  ELWK  - QED
-running  coupling 

Pure weak correction : 7~10%



Full electroweak correction on top-pair productions @ ILC

K.H. Pham, et al, European physical journal. C, Particles and fields 73 (4), 1-7



Full electroweak correction on top-pair productions @ ILC

e- : 80%
e+ :  30%

K.H. Pham, et al, European physical journal. C, Particles and fields 73 (4), 1-7





Examples   of 
loop-diagrams

Pol.   Independent

Pol.   Dependent
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SUSY Signal  in  Loop @ ILC











non-pol.



Summary

• GRACE : Automatic Full o() ELWK correction w/ SM & MSSM
• Beam   polarization   is  implemented   in  GRACE-system,   but  

Still  Preliminary.
• Polarization  of  “e-

L e+
R” gives  smaller  O()-corrections 

than “e-
R e+

L” , however  change  AFB

• SUSY  signals  can  be  seen  through  loop-effect . 



Sum

0 -2.916207534804507738009635715444534E-2

100 -2.916207534804507738009635715444526E-2

10000 -2.916207534804507738009635715444606E-2

-21 -2.916207534752326707057241445514167E-2

-25 -2.916207534804507738009635715444534E-2

-29 -2.916207534856688768993031867460595E-2

0,0,0,0,0 -2.916207534804507738009635715444534E-2

10,20,30,40,50 -2.916207535341148199477787565285640E-2

100,200,300,400,500 -2.916207587320318894457550601640950E-2

Nmerical Check
(LR case)

w=500GeV,
kc=10^-3 GeV

Cuv

l GeV

NLG

31 digits

8 ~ 10  digits

Numerical   check    pol   case

Still   not   enough!
But   after   phase-space   integration,   no parameter-dependence   is   observed.


