January 8, 2025

To the Institutional Board of the PIONEER Collaboration

Asking to join the PIONEER Experiment: University of Hawaii at Manoa

The new research group on particle physics instrumentation at the University of Hawai’i at Manoa
(“UH” in the following) would like to express their strong interest in joining the PIONEER Experiment
Collaboration.

The group is led and mainly represented by Assistant Professor Jennifer Ott, formerly postdoctoral
researcher at UC Santa Cruz and collaborator on PIONEER since its initial proposal acceptance at PSI.
She expects to be joined by graduate student(s) and postdoc(s), to be named in the future. Technical
support is envisioned through Department of Physics electrical engineer Matt Andrew.

Collaboration with the other institutions working on the ATAR and DAQ, and the respective technical
leads — primarily with the University of Washington, UC Santa Cruz, University of Kentucky, and
Cornell University — is established.

UH is already involved in the recently submitted NSF Mid-scale pre-proposal. Other potential funding
sources in the near term include a DoE EPSCoR proposal in the Nuclear Physics program area with
submission later in January 2025. During the first 3 years, start-up funding can be used flexibly to
fund personnel, summer salary, equipment or travel.

In the PIONEER Demonstrator and PIONEER Experiment, UH intends to contribute the following:

e Provide and qualify high-bandwidth waveform digitizer for ATAR analog readout front-end

The technology envisioned for use in the ATAR is the High-bandwidth Digitizer System-on-Chip (HD-
SoC) from Nalu Scientific LLC. A current 32-channel version is under testing in the laboratory and at
small-scale test beams. UH will leverage the previous testing experience at UCSC, and the close
proximity to Nalu Scientific LLC, for characterizing the new 64-ch version of HD-SoC and qualifying
the required performance for the PIONEER Experiment.

e Characterization of integrated readout & digitization chain: sensor + ASIC + dig + DAQ

UH would like to continue on sensor R&D, i.e. the characterization of strip sensors for the ATAR and
DTAR, under lead of UCSC/Simone Mazza. This includes sensor testing in the laboratory at UH if
feasible, as well as potential participation in test beams at SSRL, CENPA or other user test beam
facilities. In particular, UH will collaborate with UW/Quentin Buat on the evaluation of the full
readout chain with sensor, analog front-end amplifier, digitizer and potentially output trigger.



e Integration of ATAR datastream (HD-SoC output) into global PIONEER DAQ,

The readout of the digitized ATAR data will be implemented through a PCle, multi-Gbps connection
to the MIDAS framework. UH will contribute to readout synchronization, initial signal processing and
data compression under lead of Tim Gorringe/UKy. UH will also work towards the firmware/software
development for multi-chip FPGA control in the Demonstrator and later the PIONEER Detector. The
scheme of the integration of the ATAR with the global DAQ and Trigger is to be finalized with
Lawrence Gibbons / Cornell.

e Integration and commissioning of demonstrator

UH intends to provide the abovementioned hardware, firmware and software components for the
Demonstrator, and participate in commissioning and beam testing, at PSI and/or TRIUMF in the
years 2025-2027.

e 4D/5D reconstruction, test beam and Demonstrator data analysis

The new research group at UH intends to establish presence and expertise in 4D/5D Tracking
instrumentation across Nuclear and High-Energy Physics. The PIONEER ATAR detector and its
prototypes present one of the first truly 4- or 5-dimensional tracking systems. As personpower and
priorities permit, UH will also contribute to the reconstruction and tracking algorithm and
performance studies development for PIONEER. The digitized waveform data provides a good
opportunity for the implementation of ML/Al in FPGA, which would be synergistic with the EPSCoR
proposal currently in preparation.

Yours sincerely,

Jennifer Ott
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