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Facility ILC ILC(LumUp) TLEP (4 IP) CLIC

Energy (GeV) 250 500 1000 250+500+1000 240 350 350 1400 3000R
Ldt (fb�1) 250 +500 +1000 1150+1600+2500 10000 +1400 500 +1500 +2000

��h/�h 11% 6.0% 5.6% 2.7% 1.1% 0.6% 9.2% 8.5% 8.4%

Binv < 0.69% < 0.69% < 0.69% < 0.32% < 0.1% < 0.1% tbd tbd tbd

�g�/g� 18% 8.4% 4.1% 2.4% 1.7% 1.5% � 5.9% <5.9%

�gZ�/gZ� ? ? ? ? ? ? ? ? ?

�gg/gg 6.4% 2.5% 1.8% 0.94% 1.1% 0.8% 4.1% 2.3% 2.2%

�gW /gW 4.8% 1.4% 1.4% 0.65% 0.85% 0.19% 2.6% 2.1% 2.1%

�gZ/gZ 1.3% 1.3% 1.3% 0.61% 0.16% 0.15% 2.1% 2.1% 2.1%

�gµ/gµ � � 16% 10% 6.4% 6.2% � 11% 5.6%

�g⌧/g⌧ 5.7% 2.5% 2.0% 1.0% 0.94% 0.54% 4.0% 2.5% <2.5%

�gc/gc 6.8% 3.0% 2.0% 1.1% 1.0% 0.71% 3.8% 2.4% 2.2%

�gb/gb 5.3% 1.8% 1.5% 0.75% 0.88% 0.42% 2.8% 2.2% 2.1%

�gt/gt � 18% 4.0% 2.5% NA 13% � 4.5% <2.5%

Table 1-10. Couplings as determined in a completely model-independent fit for di↵erent e+e� facilities.
The CLIC numbers are assuming increased WW cross sections above 1 TeV with (�0.8, 0) polarization
of (e�, e+) (a factor of approximately 1.8 above the unpolarized case). To add: model-independent
determination of B(H ! exotic) for decays that are undetectable at the LHC.

1.2.6 Projections for a muon collider operating on the Higgs resonance

A muon collider can produce the Higgs boson as an s-channel resonace, µ+µ� ! h ! X. By scanning
the beam energy across the resonance, the Higgs total width can be measured directly (see Sec. 1.5.3).
Combinations of production and decay couplings can then be extracted from measurements of the event
rates in various final states.

Sensitivities have been studied for an idealized detector design including full simulation in Ref. [28]. Impor-
tant components of the detector are tungsten shielding cones at high rapidity and precise timing to reduce
beam-related backgrounds.

The studies in [28] simulated Higgs events and Drell-Yan backgrounds for a beam energy scan over a 60 MeV
range centered on the Higgs peak using equal-luminosity scan points separated by 4.2 MeV, for a total
integrated luminosity of 1 fb�1 (⇠ 1 year running at nominal machine parameters). The beam was assumed
to have a 4.2 MeV-wide Gaussian energy spread (the beam energy spread should be measurable to high
precision using muon precession in the accelerator field). Perfect b-tagging e�ciency and purity were assumed.
Precisions on the µµ! h! X rates are given in Table 1-11.

These rates are proportional to BR(h ! µµ) ⇥ BR(h ! X) / 2

µ2
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h. Products of couplings µX

can be extracted using the direct measurement of the Higgs width �h from the lineshape scan, with an
estimated uncertainty ��h = 3.6–8.3% (see Sec. 1.5.3). Model-independent Higgs coupling measurements
are not possible unless µµ ! h ! µµ / 4

µ/�2

h can be measured. Making the assumption of generation
universality, µ = ⌧ , is not of much help because the uncertainty on the ⌧⌧ final state is O(100%).
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