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9 July 2026
Dear Professor Collazuol and Professor Sozzi,

Request for INFN participation in the development and operation of new Trigger, Clock
Distribution and Data Concentration electronics for ND280

In agreement with the Hyper-Kamiokande management, and with the UK groups presently
responsible for the operation and maintenance of the ND280 Trigger, Clock Distribution and DAQ
electronics, we would like to express our strong interest in extending the Italian INFN contribution to
the ND280 near detector programme.

ND280 will continue to play a central role in the Hyper-Kamiokande era, as one of the two near
detectors supporting the long-baseline oscillation programme. Its reliable operation, together with the
long-term maintainability and evolution of its electronics infrastructure, is therefore of strategic
importance for the experiment.

The present ND280 Trigger and Clock Distribution system has served the experiment successfully for
many years. However, it is based on a set of legacy modules originally developed more than 15 years
ago, including the Master Clock Module and Slave Clock Modules, together with several detector-
specific interfaces and data-concentration boards. The system has evolved through successive
detector upgrades and currently includes a mixture of legacy and more recent electronics. As a
consequence, while the system remains operationally effective, it has become increasingly complex
to maintain, support and further develop. This is particularly relevant in view of the Hyper-Kamiokande
era, during which ND280 will be expected to operate reliably for at least a decade starting around
2028, while retaining the flexibility required to accommodate future upgrades and possible additional
sub-detector systems.

Several limitations are now becoming important for the long-term operation of ND280. These include
the limited availability of spare modules, the ageing of critical boards, the incomplete documentation
and maintainability of some firmware and hardware components, and the need to improve the
distribution of trigger and timing information to the upgraded detectors. In addition, some present
trigger functionalities require external workarounds or partial solutions, while future ND280 operation
would benefit from a more integrated and modern architecture, including enhanced trigger
management, clock distribution, busy handling, data concentration and DAQ interfacing.

At present, the UK Hyper-K groups carry the main responsibility for the operation, maintenance and
evolution of the ND280 Trigger, Clock Distribution and DAQ electronics. This is in addition to their
major commitments to the design, construction and commissioning of the overall Hyper-Kamiokande
DAQ system. In this context, sharing the responsibility for the ND280 electronics infrastructure with
the INFN groups would be extremely valuable and would significantly strengthen the long-term
sustainability of the near detector programme.



We therefore wish to invite your Italian INFN groups to join this effort and to take a leading role in the
development of new electronics for the ND280 Trigger, Clock Distribution and Data Concentration
system. The proposed activity would include the design, construction, firmware development, testing,
commissioning and operational support of new hardware modules intended to replace or complement
the present system, while preserving compatibility with the existing ND280 front-end and readout
electronics during the transition phase.

The INFN groups are particularly well suited to this task. They have developed unique expertise within
ND280 in the design and operation of modern FPGA-based electronics, fast timing systems, detector
readout, trigger logic, clock distribution and data acquisition interfaces. Their direct experience with
the upgraded ND280 detectors, together with their broader expertise in advanced electronics
developments for particle physics experiments, would provide an important and complementary
contribution to UK activities. This expertise is especially relevant for the development of a modern
system in which trigger, clock distribution, busy handling, data concentration and DAQ interfacing can
be implemented within a coherent hardware and firmware architecture.

We envisage this activity as a collaborative effort between the UK and INFN groups. In particular, we
propose that INFN take responsibility for the development and construction of the new ND280 Trigger,
Clock Distribution and Data Concentration electronics, in close coordination with the UK groups and
with the ND280 and Hyper-K DAQ coordination. We also propose that the future operation,
maintenance and possible upgrades of this system be shared between the UK and INFN teams,
ensuring continuity of expertise, robustness of operations and a sustainable long-term support model
for ND280 during Hyper-Kamiokande data taking.

This contribution would represent a highly visible and important role for INFN in the Hyper-
Kamiokande near detector programme. It would also address a concrete and urgent need of the
collaboration, while building on the established technical strengths and detector knowledge of the
Italian groups.

We would therefore be grateful if INFN could consider supporting this new activity within the Italian
Hyper-Kamiokande programme. The UK groups and the Hyper-Kamiokande management strongly
welcome your proposed INFN involvement and are ready to work closely with the Italian teams to
define the technical specifications, responsibilities, milestones and integration plan.

Yours Truly,
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