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Detector development for uncoverin? mysteries in neutron spectra through
next-generation electron-hadron collisions
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This research was aiming for developing basic technologies to measure
forward neutrons from high-energy electron-proton scattering in two future accelerators, EIC in US
and LHeC in Europe. The study is motivated by disagreements among the neutron spectrum measurements
in the past. The achievement for the LHeC is a) the confirmation of the location for the ZDC, the
zero-degree calorimeter in the very forward direction of the scattering with accelerator designers;
b) the conceptual design of the entire LHeC detector and c) sensitivity study to physics of the the
two-photon scattering at the LHeC, which is tightly related to the forward scattering. As for the
EIC, the expected dose from mid-spped neutron in the ZDC was estimated by simulation and was found
that it reaches to 10 . The detailed design was made to make the ZDC detector at EIC to stand for
that. The key component there is compact photo sensors for ZDC. The radiation tolerance of the
silicon photomultiplier was studied.
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radiation dose at each energy

14 = 3
)
Jefferson Lab = e
EIC 2 F
4 1x g L .
10 neutrons (1 MeV ) § [
(a) |
(b) ; ‘ ‘ ‘ J T l“lf!eulmnem’:v [GeV]
(C) 9y
4
EIC-zDC
EIC-zDC
ZDC (300 MeV)
(PbWO4,LYSO )
5: EIC
ZDC
5
EIC
ZDC
2023 3 [6]
EIC-zDC
APD PM
APD PM
APD 102
PM ZDC
PM
P. Agostini, Y. Yamazaki , “The Large Hadron-Electron Collider at the

HL-LHC”, Journal of Physics G: Nuclear and Particle Physics 48 (2021) 110501.
Y. Yamazaki, “ Forward Detectors”, ELECTRONS FOR THE

LHC: Workshop on the LHeC, FCC-eh and PERLE, 2019 10 24,25 Chavannes
de Bogis, Switzerland

Y. Yamazaki, “The Updated LHeC Detector”, 40th International Conference on
High Energy Physics ICHEP2020 ( ); Yuji Yamazaki, “An Experiment for
Electron-Hadron Scattering at the LHC”, Offshell-2021 The virtual HEP conference on
Run4@LHC ( )



Y. Yamazaki, “The LHeC and FCC-eh Detector Design”,
ELECTRONS FOR THE LHC: Workshop on the LHeC, FCC-eh and PERLE, 2022 10
26-28 , 1JCLab-Orsay, France
Krzysztof Piotrzkowski(Louvain U., CP3), Yuji Yamazaki, “New electroweak
challenges and opportunities at the LHeC”, Proceedings of Science EPS-
HEP2021(2022)486 ( )
Y. Yamazaki “ZDC Overview”, EIC Asia Workshop, 2023 3
16-18



3 2 3

Krzysztof Piotrzkowski(Louvain U., CP3), Yuji Yamazaki

New electroweak challenges and opportunities at the LHeC 2022

Proceedings of Science EPS-HEP2021 486 (3
DOI

10.22323/1.398.0486

K.D. J. Andre, Y. Yamazaki 24 C 82

An experiment for electron-hadron scattering at the LHC 2022

European Physical Journal 40 (26
DOI

10.1140/epjc/s10052-021-09967-z

P. Agostini, Y. Yamazaki 335 48

The Large Hadron-Electron Collider at the HL-LHC 2021

Journal of Physics G: Nuclear and Particle Physics 110501

DOl
10.1088/1361-6471/abf3ba

5 1 4

Krzysztof Piotrzkowski(Louvain U., CP3)

New electroweak challenges and opportunities at the LHeC

European Physical Society conference on high energy physics 2021

2021




EIC

77 (2022 )

2022

Yuji Yamazaki

An Experiment for Electron-Hadron Scattering at the LHC

Offshell-2021 The virtual HEP conference on Run4@LHC

2021

The Updated LHeC Detector

40th International Conference on High Energy Physics ICHEP2020

2020

Forward Detectors

ELECTRONS FOR THE LHC: Workshop on the LHeC, FCC-eh and PERLE

2019




Brookhaven

Jefferson Laboratory

DESY

INFN

AGH

CERN




