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Based on this initial study:

1) Implement hybrid DR geometry in a full detector framework
a) to expand the number of groups benchmarking hybrid DR
b) to provide a code base to test hybrid DR particle flow approaches
c) to introduce additional benchmarks for calorimeter performance

2) Participate in test beams for crystal DR
a) contribute where possible to test beam data-taking
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Redoing figure 9 of this paper with a hybrid DR with PFA is the most important first step: 

https://arxiv.org/pdf/1308.6176.pdf
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TLEP-240  
1 year, 1 detector 
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e+e� → HZ with Z → e+e� or µ+µ� !

Fig. 9: Distribution of the mass recoiling against the lepton pair in the e+e� ! HZ channel, in the Z ! `+`�

final state (` = e, µ), taken from Ref. [35], for an integrated luminosity equivalent to one year of data taking with
one TLEP detector (assumed to be the CMS detector). The number of Higgs boson events (the red histogram)
obtained from a fit of this distribution is proportional to the inclusive HZ cross section, �HZ.

Table 4: Statistical precision for Higgs measurements obtained from the proposed TLEP programme at
p
s = 240

GeV only (shown in Table 3). For illustration, the baseline ILC figures at
p
s = 250 GeV, taken from Ref. [6], are

also given. The order-of-magnitude smaller accuracy expected at TLEP in the H ! �� channel is the threefold
consequence of the larger luminosity, the superior resolution of the CMS electromagnetic calorimeter, and the
absence of background from Beamstrahlung photons.

TLEP 240 ILC 250
�HZ 0.4% 2.5%

�HZ ⇥ BR(H ! bb̄) 0.2% 1.1%
�HZ ⇥ BR(H ! cc̄) 1.2% 7.4%
�HZ ⇥ BR(H ! gg) 1.4% 9.1%

�HZ ⇥ BR(H ! WW) 0.9% 6.4%
�HZ ⇥ BR(H ! ⌧⌧) 0.7% 4.2%
�HZ ⇥ BR(H ! ZZ) 3.1% 19%
�HZ ⇥ BR(H ! ��) 3.0% 35%
�HZ ⇥ BR(H ! µµ) 13% 100%

Finally, the `+`�H final state and the distribution of the mass recoiling against the lepton pair can
also be used to directly measure the invisible decay width of the Higgs boson, in events where the Higgs
boson decay products escape undetected. With the TLEP data at 240 GeV, the Higgs boson invisible
branching fraction can be measured with an absolute precision of 0.25%. If not observed, a 95% C.L.
upper limit of 0.5% can be set on this branching fraction.
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That number of 0.4% is used by this theory 

paper to quote 28% precision on the indirect 

measurement of the trilinear coupling of the 

Higgs to itself:  

https://arxiv.org/pdf/1312.3322.pdf

This figure predicts a ~ 3-sigma sensitivity to 

the indirect measurement of the Higgs 

trilinear coupling – similar to the LEP

delta_rho measurement used to constrain 

the Higgs sector to be made from doublets

I estimate this blue region could be reduced

with a better calorimeter and the

measurement improved from 0.4% à 0.2% 

or better.

This would provide 5-10 sigma sensitivity.

A much more complex benchmark involving mixing H and Z decays from PFA from Hydrid DR.
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