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Perspectives at ILC

A threshold scan of the top-antitop electromagnetic production at
IL.C will enable the extraction of mtop with < 100 MeV. (exp)

accuracy.
For theoreticians to match this precision it 1s fundamental to fix the
O(as’) corrections the Nt matching coefficient for the vector

current production:
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Vertex graphs

Ingredients of the O(aas) vertex correction (calculated at threshold):

© The pure two-loop diagrams (sample shown) with a gluon and a eweak

boson: H, x, Z (neutral) and p, W (charged).

© Mass counterterm in the one-loop vertex (last two graphs).

© Two-loop correction (aas) to the wave function renormalization (Z2).
® Coupling renormalization (also implies one-loop diagrams).
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Integral types

Neutral integrals

Yoy Y, g

All these types arise in the pure 2-loop vertex diagrams (after partial fractioning) and only
some in the Z2 correction. The vertex ones show non-standard signs for the momentum.
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Example: one two-loop vertex graph

Diagrams are constructed using:

@ Form: indexes of the integrals arbitrary high/low.
® AIR: performs integration by parts. Indexes become -1,0,1. Anastasiou, Lazopoulos.
@ Identification work: minimal set of Master Integrals.
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Changing strategy: resorting to asymptotic
expansion

» The difficulty of this expressions does not come from its length.

 Also not from the large number of M.1. appearing.

» The problem is the intrins 1culty of two-scale ML.I. with 4/5

propagators = not calculated up to the date (non-standard signs).
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Change of strategy: for the physical problem it would be enough
having accurate, controlled expansions of the whole set of M.I. in
the following limits:

o Yh ;= m¢mn ~ 0,1, o,
o YZ :=mi/mMz ~ X, (accuracy below the % level)

o YW (= mymw ~ o (accuracy below the % level).



Testing ground: Zm and Z2 corrections

The method can be proved for:
e Zm (exact expression already known 1n the literature) and
e 72 (that we need anyway for renormalizing the two-loop
vertex diagrams).
The number of M.I. in these cases 1s much more restricted:

H, = H#(1,1,0,0,0), i R H, = H#{1,1,0,1,0), /\
Y1 =¥47(1,1,1,0,0), B (1.0,0,0,1), Yo = ¥iz{ledun, 0,1}, u‘[ral
o= 10,010 E=H(2,0,0,1,1); ¥, =4 1.1.0,1). V
/\ Hs = H%(0,1,1,1,0), H, = H%(0,1,1,1, -1}, Hs = HX{1,1,0,1,0)
Charged W, = Wa(0,-1,1,1,13, W, = Wa(1,1,1,0,1).
Wy =W5(1,1,1,0,0), W, = Wz(1,1,0,0,1}
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Accuracy in the reproduction of Zm®/Zm"

One-loop a expansion of the quotient

Higgs dependence: 1/yH = mh/mt

Two-loop aas expansion of the
quotient

Plots in agreement with the results of:
Jegerlehner and Kalmykov;
Faisst, Kuhn, Veretin;




Exact versus expanded
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Z2 plots

Higgs dependence: 1/yH = mh/mt

/2 one-loop O(a) correction

mix
2V

72 two-loop O(aas) correction - sl
constant term o




Z2 exact and expanded
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