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R L
step

R L �mh ��
tot

�B

0.01% 0.005 fb�1 0.5 fb�1 0.25 MeV 0.73 MeV = 17% 6.5%
0.01% 0.025 fb�1 0.5 fb�1 0.12 MeV 0.35 MeV = 8.3% 3.0%
0.003% 0.05 fb�1 1.0 fb�1 0.06 MeV 0.15 MeV = 3.6% 2.0%
0.003% 0.2 fb�1 1.0 fb�1 0.03 MeV 0.08 MeV = 1.7% 1.0%

Table 1-23. Expected Higgs mass and width measurements from a muon collider line scan, from Ref. [?].
The scan consists of 20 equal-luminosity steps with 3 MeV center-of-mass energy spacing (60 MeV total scan
range) and combines bb and WW final states (all WW decays are used). R is the assumed beam energy
resolution,

R
L is the total integrated luminosity used in the scan, and B ⌘ BR(h ! µµ) ⇥ BR(h ! X) is

the combined signal strength in the bb and WW channels.

LHC HL-LHC ILC250 Full ILC ILC LumUp CLIC TLEP (4 IP) µC
mh (MeV) 100 50 35 35 ? 33 7 0.03–0.25

��h – – 11% 5.6% 2.7% 8.4% 0.6% 1.7–17%

Table 1-24. Summary of of the Higgs mass and total width measurement capabilities of various facilities.
“Full ILC” is 250+500+1000 GeV with 250+500+1000 fb�1, while “ILC LumUp” is 1150+1600+2500 fb�1

at the same collision energies.

A direct lineshape scan of the Higgs boson in s-channel production will achieve sub-MeV precision on the
mass. This precision is unmatched using any other known technique.

The muon collider proposal [?] envisions running on the Higgs resonance at
p

s ⇠ 126 GeV with a luminosity
of 1032 cm�2s�1, corresponding to 1 fb�1 per year. The beam energy resolutions assumed are R = 0.01%
and R = 0.003%, corresponding to a spread in psµµ of 8.9 MeV and 2.7 MeV, respectively.

Finding the Higgs resonance is a challenge. Input from facilities running before the muon collider is
important.

Achievable precisions on the Higgs mass and width from a 20-step scan with 3 MeV step size (i.e., covering
a range of 60 MeV) from Ref. [?] are summarized in Table 1-23.

1.5.4 Summary

A summary of the Higgs mass and width measurement capabilities for the facilities is given in Table 1-24.
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1.6.1 Theory

Many well-motivated extensions of the SM contain a second Higgs doublet, including the MSSM. Including
a second doublet introduces an additional four scalar degrees of freedom beyond the SM-like Higgs boson h.
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