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Feynman Diagroms




Whatis GRACE?

#write =<‘name’ .f:=

#write <‘name’ .f= ztd = ccl1™
0 e rOCQSS #write <'‘name’ .f= CALL snprpdn(pphase,ztd,vn7,ama**2, ama*aga)"

#write <‘name’ .f:= CALL snprpdc(pphase,ztd,vn7,ama**2,ama*aga)"
#if ( *CCCCf == 0 |

#write =<‘name’ .f:= ztd = 'XCP’'1l/=ztd"

#telse

#write <‘name’ .f= ztd = cecl/ztd"

#endif

#write <'‘name’ .f=

Fleynmon Diagrams - R FORMsource

Sigma = + 3

*ufp(f10,pl1, *‘amel’)
*ffve(‘daell’, ‘dael2’  f10,pl,p2,gl3,n8c)
*vip(f10,p2, ‘amel’)
*ffvn(‘caell’, ‘cael2’ , f£10,p2,pl,gb,ndc)
*ufp(fll,p3, ‘amtg’)
*ffvn({‘cwbgl’, ‘cwbg2’ ,fl1,-p3,-18,16,mbéC)
*sfn(fl1l,-18, ‘ambqg’)
*ffvn(‘cwtgl’, ‘cwtg2’ ,f11,18, -p4,-k7,m7c)
*vip(fll,p4, ‘amtqg’)

® *ffve(‘datgl’, ‘datgz2’ ,f11, -p4,-p3,-gl3,noc)
ym O 'C O es *nlawwn (‘caww’, -gb,nbka,-16,meb, k7, mbkc)

*dvn (n5a,n4c,gs, ‘ama’)
*dvn (msb, mec, 16, *amw’ )
*dvn (m7c, m5c, k7, *amw’ )
*dvc (n9c,n8c,gl3, ‘ama’) ;

#call greform(l)

.clear: *NAME’ ;
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ztd = ccl

i ]
CAI.IL Snprpdrl |FP1-].E_ P ...tj.; VI ' a:l’ * Fl.=l '-l'-’.

CALL snprpdc (pphase, ztd, wn7, =1m=1**.-:, ama*aga)
FortranCodes
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Numerical check

0 [ 57470037299882642985731 32032040}
Cuv -2 5747003729988264298573132032040]1
Nmerical Check 10000 ~2.5747003729988264298573132032040

(non pol) ~2.574700372998826429883309145117605E-2

w=500GeV, | A GeV _ —2.574700372998826429857313203204018E—2

kc=10"-3 GeV —2 2747003729988264298b67310603609845E—2

0,0, o o 0 -2.5747003729988264298573132032040
NLG 10,20.30,40.50 ~2.5747003729988264298573132032040
100,200,300,400,500 |-2.5747003729988264298573132032040




Numerical check
Soft/Hard photon separation(K.) check

e+e- ->t t-bar w=500 GeV
Tree Loop+Soft Hard Total
-8.1541E-01 8.9924E-01 6.9677E-01
6.1294E-01 -1.1783E+00 1.2615E+00 6.9617E-01
-8.1541E-01 8.9924E-01 6.9677E-01

-2.0934E+00 2.0960E+00 1.4310E+00
1.4285E+00

-2.9357E+00 2.9353E+00 1.4280E+00
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Date: 14/ 3/ &
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coded by 2.HKawabata EEX, March 1554

I AR R RS RS R E AR R SRR R R R S SRR R RS SRR RS R R R R T E R R SRR R}

Parameters for BEASES i

imensicns of integration etc.
of dimensicns - Kdi 2

of Wilds : 3 1

-
*
-
-
-
ES EB L
-
-
-
-
-

{ 50 at max.)
{ 15 at max.)

of sample pﬂinEn : 1 EQ00 (re=al) 5000 {given)
of subregicns : 50 / wariable
of regions : Hreqi Z5 J/ wariable

of Hypercubesn : 25

About the integration variables

0 _00dD0D0E= 00 1. DDOODESDD
0. 00000D0Es D00 1. 00D000E+DOD

S — S T $———

Parameters for the grid optimizationm step
Max.$ of iterations: ITHEXL = 5
Expected accuracy : ACcl = o.2o000 &

Paramsters for the integration step
Max.§ of iterations: ITHEZ = 5
Expected accuracy : ACcZ o= 0.0100 &

Computing Time Information

(1) For BAEEE M
Overivead : : D= 0
drid optim. Etep : : D= 0.
Integration Etep : o: 0
do tim= for all o= 0

Expacted svent generation time
Expected time for 1000 esvents

————f——————

13:35

FortranCodes

Numerical Integration

late: d
Comvergency Behavior for the Grid Optimizatiom Etep

— B=gult of =ach it=ratiom -» =- Cumulative= RB=gult
IT Eff E_Heg Estimate= RAcc ¥ Estimate{+- Error jorder

1.151E-01 ©.024 1.151194({+-0.000273)E-01 D.D24
Date: 147 3/
Comvergency Hehavior for the Integration Etep

B=gult of =ach it=ratiomn -» =- Cumulative= B=gult —n =
Estimate= RMec ¥ Estimate({+- Error jorder RBoc | O

0.00 1.151E-Q0L ©0.013 L1.151258L5(+-0.000145)E-01
0.00 1.151E-Q0L ©0.013 L1.151370(+-0.000L103)E-01
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Fullelectroweakcorrectionontop-pair productions@ILC
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Full correction -~
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Fullelectroweakcorrection

QED corrections
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Full ELWK - QED

Fullelectroweakcorrection
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Full ELWK - QED

Full ELWK - QED
-runhing coupling

Fullelectroweakcorrection

QED corrections
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Full ELWK - QED
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Polarized Cross sections
ete” o>t t

R L
21873x107'° 4.1824x10™"

1.9516x107"  2.1873x107'°

Parameters
\'s = 1000 GeV
o = 1/137.0359895
m, = 0.51099906 MeV
m, = 174 GeV
m, =91.187 GeV




Exomples of
loop-diagrams

Pol, Independent

Pol, Dependent




Total Crosssections

Preliminary




Full Correction

Preliminory
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Angular Distribution
Preliminary




SUSY Signal in Loop@ILC



Signatures at One-loop Order of
Split Stops Scenarios using

GRACE/ SUSY
D A P Tt ST L ot LA A = TR AT PR e e SN s W0 = O 2t b1
Y.Kouda, K .Kato, TIshikawa, Y.Kurihara, M Jimbo
and M .Kuroda
LCWS13

Nov 2013, Tokyo
(Revised at Feb 2014)




LCWS13

Simple split scenario Nov 2013, Tokyo
(Revised at Feb 2014)
tanﬂ 30 m, |126 GeV Ap 0 7’3gx10—4
LS00 Ge¥ 8:=210251x10°°
/\42 380 GeV |x, /6| 0.05 Br(b—sp)|() 349 x 10>
Ml 177 GeV Br(B, — uu) 1X10_13
Mo 174 GeV| M; | 1.5TeV Solit st .
G e e plit stops scenarios
' @l Lovw Energy / LEP Constraints (g
mz 1334 GeV| My, | 1.57TeV G Kane et al. tan 3 30 m, 126 GeV A - - 4
m. |394Gev| m; | 15Tev hep-ph/0310042v1 U 400 Gev 3 : f) : 8335 s 18—8
el il ' 09) .
e oIV i STV M, |380GeV|x,/\6| (09) e
M, 177 Gev 58— 41011

myo |174Gev| m; | 15Tev
m. 1337Gev| m; | 1.7Tev
m; |365Gev| m. 033 Tev: e
m. 336 Gev| m; || 2172V |
ms 1393 GeV| "; \| 0.8 TeV /
m, | 1.5Tev| m; \21Tev
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LCWS13

.\/; =420GeV Nov 2013, Tokyo

(Revised at Feb 2014)
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QCD correction ee 2t 30 diagrams
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ELW & QCD correction
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Nov 2013, Tokyo
(Revised at Feb 2014)




Summary

« GRACE:Automatic Full o(a)ELWK CO '
. omaic pull rrection
Beom polarization is implemented in GR:ACE\Yéfgf&eTnSSbMuT

. Dolorizati < A
lorization of e ey’ ¢ives smaller O(a)-Corrections

W Ao- +
thanes, e’ ,however change A

« SUSY signals can be seen through loop-effect



Numerical check

0 |- 291620753480450773800963571544 534E-2
Cuv ~2.916207534804507738009635715444526E~2

Nmerical Check 10000 —2.916207534804507738009635715444606E—-2

(LR case) 21 [-2.916207534[752326707057241445514167E-2

w=500GeV, | A GeV | 25  [-2.916207534804507738009635715444534E-2
ke=10"-3 GeV _ —2.916207534856688768993031867460595E-2
NLG

100,200,300,400,500 (-2.916207/5 8732031 8894457550601640950E-2

Still not enough!
But after phose-space integration, noparameter-dependence is observed,



