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ES A precise theoretical prediction of ¢}/, at thres

— accurate measurement oy, m,, I'; at ILC. [talk by J. Fuster]

Future theory predictions with 3% uncertainty ino:
— Amy = £27¢xp £ 9nMeV 10fb™ ! pp!! [Seidel,Simon, Tesar,Poss 2013]

Todays (SM) predictions (NNLL): [Hoang, Stahlhofen 13]
do /o = £5% uncertainty
— NNNLO in progress [talk by J. Piclum]

= What happens with the total cross section when we use the MSSM as
underlying theory?

= How big can the contributions from SUSY particles become?
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Cross Section via Optical Theorem
owo(eTe” — ff) o %Im[CzG(E-I— il'y)].

QG

» 2-point Greens function of the Top Quark pair in S3-state.
» Top quarks are very slow after creation.
— Calculated in (p/v)Non Relativistic QCD.
» Contains resummed potential, soft and ultra soft QCD modes.
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Cross Section via Optical Theorem

Oo(eTe” — 1) x EIm[CzG(E+ ir'y)].
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Cross Section via Optical Theorem

_ 1
Oior(eTe™ — 1f) oc —Im[C*G(E + iT;)].
s

» 2-point Greens function of the Top Quark pair in S3-state.
» Top quarks are very slow after creation.
— Calculated in (p/v)Non Relativistic QCD.
» Contains resummed potential, soft and ultra soft QCD modes.

» Matching Coefficient of the creation and annihilation operator for $3
Top Quark pairs in NRQCD.

» Matches the NRQCD vector current to the full theory (SM or
MSSM).

» Contains all hard modes ~ m;.
— SUSY enters here.
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Extracting the Matching Coefficient in Full Theory

Order | Full Theory NRQCD
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gfs C can be understood as effective charge.
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SM

EW Contributions to C' are known. [Guth,Kiihn 92],[Hoang,ReiBer 06]
We reproduced the results (in t"Hooft Feynman Gauge). v/

- Divergences are regularized with Dimensional REGularization
(DREG) renormalized in On-Shell-Scheme.
® The pure 1L QCD contribution is well known:

8
g — S0
T

(CRIN-C calculated (up to singlet contribution)!!
[Marquard,Piclum,Seidel,Steinhauser 2014]).
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Known Parts of MSSM

1-Loop contribution to ~77- and Zi-vertex:

) Higgs sector of MSSM « THDM Type II.
— calculated in DREG (m;, = 0, CKM = 1)[Denner,Guth,Kiihn 92]. v/

) SUSY QCD Contributions are known [Su,Wise 01]. v/
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1-Loop Vector Boson SE Corrections: W

@ Calculated for oNLO above threshold in DREG [Hollik, Schappacher 98]. v/
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New parts of MSSM

A MSSM: Super symmetric theory.
Use Dimensional REDuction for regularization!

V SM processes @ 1L: C(OS,DRED) = ¢(OS,DREG).v/

<$> Contribution of EW SUSY-particles in e~ e™ /r7-vertex and box diagrams:

el

Synthesis:
™ MATHEMATICA package TQPAT.M.

= Numerical analysis using mMSUGRA scenarios. [Kiyo,Steinhauser,NZ 09]
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Correction to the Cross Section
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Correction to the Cross Section
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Correction to the Cross Section
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Correction to the Cross Section
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Correction to the Cross Section
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Correction to the Cross Section
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Work on TQPAT.m @ MITP
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Work on TQPAT.m @ MITP
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Work on TQPAT.m @ MITP
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Work on TQPAT.m @ MITP
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New Results

(] Light f-Scenario [Carena,Heinmeyer,Stal, Wagner,Weiglein 13]
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New Results

(] Light f-Scenario [Carena,Heinmeyer,Stal, Wagner,Weiglein 13]

light stop tan B = 20 (using SoftSusy 3.3.4)
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New Results

(] Light -Scenario [Carena,Heinmeyer,Stal, Wagner,Weiglein 13]
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New Results

(] Light -Scenario [Carena,Heinmeyer,Stal, Wagner,Weiglein 13]
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Summary

@ Hard 1L corrections (C'*) for ete~ — ti-Pair Production at threshold in
SM, THDM and MSSM are available. [Kiyo,Steinhauser,NZ 09]
Known results:

AR (= 13771 = +14%, A ~ —17%,
SUSY
ASEY < 1%.

@ Observation for mMSUGRA SPSx (my — my,):

ASUSY — AMSSM_ ATHOM < 1oy,

© Small SUSY effects < 1% expected (pathologic cases?).

<i£> Outlook

» Numerical analysis for up-to-date MSSM scenarios
» SUSY parameter space scan
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A(C‘A7 CV)

Ca  leptonic axial vector current.
Cy « leptonic vector current.

A = 2Re

ccy) +cPcl)

() + ()
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SUSYQCD-Effects
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SUSYQCD-Effects
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