
Comparison of Exact Results for the
Virtual Correction to Bremsstrahlung
in e+e− Annihilation at High Energies

S.A. Yost

Baylor University

with C. Glosser S. Jadach, and B.F.L. Ward

We have compared the virtual corrections to e+e− → ff + γ
as calculated by S. Jadach, M. Melles, B.F.L. Ward and S.A.
Yost to several other expressions. The most recent of these
comparisons is to the Leptonic tensor calculated by J.H. Kühn
and G. Rodrigo for radiative return. Agreement is found to
within 10−5 or better, as a fraction of the Born cross section.
The massless limits of the results are all found to be analytically
identical at NLL order.
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Complete β1 Comparison with Mass Corrections
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Comparisons of the YFS residual β1 for the complete cross section e+e− →

ff + γ, normalized with respect to the Born cross section, as a function of

the cut vmax on the maximum energy radiated into the photon relative to the

beam energy. The functions are compared in the KK Monte Carlo for 100M

events.
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Order (α2) β1 Comparison with Mass Corrections
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The order (α2) virtual correction to β1 as a function of the cut vmax on the

maximum fraction of the beam energy radiated into the emitted photon. The

functions are compared in the KK Monte Carlo for 100M events.
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NLL β1 Comparison with Mass Corrections
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The residual part of the cross sections after subtracting common “LL” (or-

der (α2L2)) terms is compared for four different expressions, for cut vmax on

the maximum energy fraction carried by the emitted photon. The last data

point is off-scale on this graph. The functions are compared in the KK Monte

Carlo for 100M events.
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NNLL β1 Comparison with Mass Corrections

0.25 0.50 0.75 1.00
0.0 · 10−4

1.0 · 10−4

2.0 · 10−4

3.0 · 10−4

4.0 · 10−4

¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦
¦ ¦

¦

×××××××××××××××××××××××××××××××××××××
××

×

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
? ? ? ?

?
?

σ
(2)
β1

−σ
(2)
β1NLL

σβBorn

vmax

¦ O(α2) PRD 65 Exact

×O(α2) NPB 288

? O(α2) NPB 297

O(α2) EPJ C22

The residual part of the cross sections after subtracting common “NLL”

(order (α2L)) terms is compared for four different expressions, for cut vmax

on the maximum energy fraction carried by the emitted photon.
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NNLL β1 Comparison with Mass Corrections
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Closer view of the residual part of the cross sections after subtracting

common “NLL” (order (α2L)) terms is compared for four different expres-

sions, for cut vmax on the maximum energy fraction carried by the emitted

photon. The last data point is off-scale on this graph.
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