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It is established that particle identification of charged hadrons with
& 5 GeV momentum plays an important role at future 𝑒+𝑒− Higgs
factories to achieve outstanding precision in Higgs and electroweak
physics, which can be covered by dE/dx (or dN/dx) in a gaseous
tracker or RICH. However, at low momentum these methods become
inefficient, while also some detectors don’t have a gaseous tracker or
RICH in their designs at all. Modern Si sensors technologies that can
achieve time resolutions of 10 – 30 ps, such as LGADs, allow us to use
the time-of-flight technique to identify 𝜋±, 𝐾± and 𝑝 at low momen-
tum by placing fast timing layers in the ECAL or as an outer tracker.
This should enhance the particle identification at the future Higgs fac-
tory. Thus, achievable time resolutions of the LGADs together with
time-of-flight particle identification technique are interesting points to
investigate for the future detector R&D.

In this talk, we present test beam measurements of time resolution
of LGAD samples with an electron beam at the DESY II test beam
facility, the latest developments of the time-of-flight technique as well
as its realistic momentum reach and limitations of integrating it into
the detector at a future 𝑒+𝑒− Higgs factory, using the International
Large Detector at the International Linear Collider as an example case.
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