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Analytical Calculation of Reaction Cross Section of
e"e”>W' W~ with Correction of Hybrid Chain Propagators

CHEN Xue-wen', ZHANG Jia-wei's, FANG Zhen-yun®

1. School of Mathematics, Physics and Data Science , Chongging University of Science and
Technology s Chongqing 401331, China ;
2. School of Physics, Chongqging University , Chongging 400030 , China

Abstract: The framework of ¥ and Z hybrid chain propagators which are formed by photon and intermedi-
ate boson, respectively, is analyzed in the electroweak standard model (SM). The corresponding series ex-
pressions of the hybrid chain propagators are obtained by re-classifying and combining the propagators of
each loop propagator, and analytical results of renormalized chain propagators are obtained through the in-
troduction of the counter terms in the on-shell renormalization scheme. Based on the same treatment, the
renormalized electron neutrino chain propagator is obtained. Furthermore, this result is applied to the par-
ticle reaction of e" e =W "W, and the reaction cross section is obtained under the hybrid chain propaga-
tors’ correction. The numerical results show that the reaction cross section of hybrid chain propagators has
a suppression effect on the tree-level cross section. Finally, the effect of W boson’s mass near the W' W~
threshold on the total cross section is discussed. Combined with the Circular Electron Positron Collider
(CEPC) experiment, the numbers of W' W™ that can be generated near the W' W™ threshold and in the
region of 240 GeV collision energy are discussed, respectively.

Key words: standard model; hybrid chain propagator; radiation correction; reaction cross section
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