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The bottom quark mass is one of the parameters of the Standard Model that must be determined by 
experiment. A precise determination is important to reduce the parametric uncertainties in Standard 
Model predictions of, for instance, Higgs boson couplings.

The current world average for the bottom quark MS mass is mb(mb) = 4.18 GeV[1], with a relative 
uncertainty slightly under 1%. The world average includes a large number of techniques, the most 
precise of which are based on relatively low-energy measurements that determine the bottom quark 
mass at the bottomonium scale (~10 GeV) or below.

Quantum Chromo Dynamics (QCD) predicts that the bottom quark mass evolves with the scale at 
which it is evaluated. Experiments at the Z-pole at LEP and SLC have extracted the bottom quark 
mass at mZ, comparing NLO predictions for three- and four-jet production[] with the observed rates.
These high-scale measurements have achieved a precision of approximately 10% precision and – 
within uncertainties - confirm the evolution predicted by the Renormalization Group Equations. 

We will assess the potential of a future electron-positron Higgs factory to provide further evidence 
for the “running” of the bottom quark mass. The study is based on a full simulation of e+e- → qq 
production at a center-of-mass energy of 250 GeV in the ILD experiment[4] at the International 
Linear Collider[5]. We plan to present a complete projection for mb(250 GeV), including estimates 
for the most important systematic uncertainties.

[1] M. Tanabashi et al. [Particle Data Group], Phys. Rev. D98, 030001 (2018).
[2] G. Rodrigo, A. Santamaria, and M. S. Bilenky, Phys. Rev. Lett. 79, 193 (1997), arXiv:hep-ph/9703358 
[hep-ph], W. Bernreuther, A. Brandenburg, and P. Uwer, Phys. Rev. Lett. 79, 189 (1997), 
arXiv:hep-ph/9703305 [hep-ph].
[3] P. Abreu et al. [DELPHI], Phys. Lett. B418, 430 (1998), A. Brandenburg, P. N. Burrows, D. Muller, N. 
Oishi, and P. Uwer, Phys. Lett. B468, 168 (1999), arXiv:hep-ph/9905495 [hep-ph], K. Abe et al. [SLD], 
Phys. Rev. D59, 012002 (1999), arXiv:hep-ex/9805023 [hep-ex], R. Barate et al. [ALEPH], Eur. Phys. J. 
C18, 1 (2000), arXiv:hep-ex/0008013 [hep-ex], G. Abbiendi et al. [OPAL], Eur. Phys. J. C21, 411 (2001), 
arXiv:hep-ex/0105046 [hep-ex], J. Abdallah et al. [DELPHI], Eur. Phys. J. C46, 569 (2006), 
arXiv:hep-ex/0603046 [hep-ex], J. Abdallah et al. [DELPHI], Eur. Phys. J. C55, 525 (2008), 
arXiv:0804.3883 [hep-ex].
[4] H. Abramowicz et al. [ILD Concept Group], International Large Detector: Interim Design Report, 
arXiv:2003.01116 [physics.ins-det], The ILD detector at the ILC, arXiv:1912.04601 [physics.ins-det]
[5] Ph. Bambade et al., The International Linear Collider: a global project, arXiv:1903.01629


