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the cms collaboration is developing the pixel-shower
(ps) detector, a new fast timing detector for the high-

rate environment of the lhc, which will be installed
in cms in 2024. the ps detector consists of a time of

flight (tof) detector and a calorimeter. the tof
detector is made of gaseous chambers, with gas

mixtures of ar/ch4/co2/co/c2h6/sf6. to improve the
energy resolution, the tof detectors will use a high-

density readout, with a single-gap configuration with
large pads made of silicon on insulator (soi). in order

to realize the benefits of the 5g network, service
providers need to understand the performance of
the 5g mmwave radios and the link budget to the

base stations (bss). in particular, the radio receivers
have to be able to receive the transmissions from
the bss over the 5g mmwave frequencies, which

leads to the need for high sensitivity and low noise.
in order to meet these requirements, we are
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developing a novel mmwave receiver for the 5g
mmwave bands ( i.e., 28 ghz, 38 ghz, and 60 ghz )

using a combination of novel mcp pmts and state-of-
the-art receiver front-end modules. in this talk, i will

present our recent progress on the mcp pmts,
including the characterization results on two types
of mcp pmts, and the results of the receiver front-
end module test and design. the key technologies

being developed will be also presented, with a focus
on the mcp pmt and mmwave modules. the xenon1t

collaboration is a collaboration of more than 300
scientists from more than 100 institutions. its goal is

to search for new physics beyond the standard
model through the direct detection of dark matter.

the detector consists of approximately 3 kg of liquid
xenon (lxe) with additional layers of passive shields.

in this talk, the detector and the method used for
the shielding design will be introduced. the detector
will be installed in the start-up phase of the snolab
underground laboratory in canada. the shielding
concept of xenon1t is being developed with the
guidance from the successful operation of the

xenon10 and xenon100 detectors, aiming to extend
the shielding by more than a factor of two in terms

of mass and gamma-ray shielding compared to
previous experiments. the shielding design and the
results of background measurements will be shown.
we plan to install the largest mass of lxe (500 kg) in
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the future.
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