
PIONEER Collaboration Meeting:
Welcome and Goals

Current Collaborators (we are smaller than it might look):

David Hertzog; University of Washington

Organization
• Bylaws
• Organization Chart structure (Spokes, some 

teams in place)
• Institutional Board (every institute)
• Technical Board (just starting)
• DEI Committee
• Onboarding new collaborators (launching)

Documentation
• DocDb document server
• Elogs for each effort
• Twiki page to steer
• Webpage



June 13, 2024

Beam team
Kammel (UW)

Calorimeter team
Mihara (KEK)

LGAD option
Mazza (UCSC)

PIN option
Qian (BNL)

DAQ & Online
Gibbons (CU)

ATAR Region Team
Mazza (UCSC)

Beam Modelling
XXX (Inst)

Beam 
Instrumentation

XXX (Inst)

PSI Liason Langenegger (PSI)
Mech Engineering XXX (Inst) 

Custom Elements
XXX (PSI)

LGAD Electronics,
Cabling, Mechanical

XXX (Inst)

DTAR 
XXX (Inst)

LXe detector
tbd

LYSO crystals
TBD

Photosensors
XXX (Inst)

Calibration 
XXX (Inst)

Mechanical Eng 
XXX (Inst)

Electronics/Digitizers
Gibbons (Cornell)

Triggers
XXX (Inst)

FAST DAQ
Gorringe (Ky)

Institution Board
Chair: Shumm

DQM Online
XXX (Inst)

Tracker
Datta (SUNY) EXAMPLES with a few 

filled in for now

Other Admin
See next page

Physics Coordination
Buat (UW)

Simulations
Schwendimann

(UW)

Reconstruction
XXX (Inst),

R- Analysis
XXX (Inst)

PiBeta-Analysis
XXX (Inst)Nearline/Offline

XXX (Inst)

Technical Coordinator
Schumm (UCSC)

Spokesperson: Hertzog (UW)
Deputy Spokes: Mori(Tokyo) , Malbrunot

(TRIUMF), Soter (Zurich)



PIONEER approved at PSI addressing 3 Physics Questions

https://arxiv.org/abs/2203.01981Jan. 2022 Approved with high priority @ PSI

Snowmass 2022 White Paper

Pion Spot Size

PSI Progress Report 2023

• Lepton Flavor Universality  

• Cabibbo Angle Anomaly

• Sterile neutrinos and exotic decays

10 x 

Improvements 

in precision

PSI Progress Report 2024

https://arxiv.org/abs/2203.01981


Many parallel, goal-driven efforts
• Beam test in piE5 (rates, spot size, purity)

• CENPA RBS-1 LGAD strip tests;   (RBS-2 next month)

• PSI LYSO test beam

• CENPA p-Li gamma run

• Simulation Framework !
• Geometry (multiple versions) in GEANT;  realistic
• Multiple Physics Channels + Particle “Guns”
• Event Mixing to simulate our high-rate environment and data products
• A growing user group studying a wide variety of topics

• Proto Analysis efforts
• Certain rare channel studies
• Material studies
• Calorimeter parametric optimization, KPPs, …

• Short list of hardware efforts 
• MANY LGAD studies;  (the most?)  See the talks
• LYSO extensive studies
• LXe plans for prototype
• Migration of Muon g-2 Digitizers and DAQ for successful test beam runs and lab bench systems
• Lots more …
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Low Bin High Bin

Reveal the Tail
Deal With:
• Michel
• Muon DIF
• Pion DIF
• RBM

Deal With:
• Pileup
• Time Fit
• Acceptance

Reverse Tail

Deal With:
• Resolution Leakage (Michel)
• Radiative Decays
• Muon DIF

Unresolved Pileup (<10 ns)

(no segmentation)

Pi-enu Radiative: p  eng

Deal With:
• Pileup
• Radiative decays
• Acceptance

Fiducial volume, 5 – 55 ns after Pi Stop

To date, we have concentrated on the Re/m measurement … 
and have fleshed out a lot of subtle issues …



Strategy for 10-4 precision experiment
(from Proposal days… where are we?)

• Analysis

– fit high/low energy 𝑒+ time distributions 

• 𝜋 − 𝑒

• 𝜋 − 𝜇 − 𝑒

• background, pileup, etc

• Statistics

– 2x108 𝜋 → 𝑒ν events 

in 2-3 years with 3x105 π/s beam 

• Systematic improvements

– intense, high quality 𝜋+ beam

– active target with key new ideas

and technology

– calorimeter: ~3π, 20X0, high res., fast
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normalization & background



Working (mostly) well: Generic Experiment to Design
Design Simulation
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• Low-energy pE5 Pion Beam
• Upstream:  Challenging;  ML/PSI/Expertise needed

• Downsteam:  Can we design a compact double focus 
beamline extension for our simulation effort?

• ATAR: Active Stopping Target
• Detailed geometry in

• Need response function

• Need RECON effort, track finding

• LXe or LYXO Calorimeters
• Basic size, etc optimized vs cost

• LXe needs recon/pileup conclusion

• LYSO recon more mature (see talk by Omar)

• Tracker, DTAR, Vetos …
• Not much done yet on hardware side so Simulation is 

not accurate

• Effort needed on “what does each thing do”



What should go here?

g

Some things to work on advancing this week

• Tracker region and use in events

• How these stack mechanically

• Where are the Vetos in this drawing?

• What is DTAR and who is building it?

8

Layered SciFi Tracker



Some things to work on advancing this week
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• Impact of Dead (and active) Materials on 
Resolution of Calorimeter
• Very much depends on polar angle

• LXe challenges 
• Pileup and single event simulations
• Safety engineering
• Calibration plan?

• LYSO challenges
• Tapers
• Impact of radioactivity
• Boundaries and wrapping

• Cost estimates of Calorimeters

0.1                      0.6                    1.2 
MeV

beta decay of Lu-176

q = 70° q = 

110°



Goals and Challenges
• Timeline recall with updates by blanking off missed / changed issues

• To keep the project moving, we need to make use of Pre-shutdown time
• Large LXe prototype 
• 10-Plane ATAR test
• Ideally, combined ATAR + Calo + Electronics + DAQ  + TRACKER test

• Must secure a funding path, with an “international” combined approach
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Large LXe Today 10-Plane ATAR



Near-term Goals to discuss and set milestones

• Calendar for a CDR document and content
• Solid simulations to support our precision goal on pienu channel
• Approximate simulations to support whether we can or cannot do pibeta, and 

simulations to show exotics sensitivity with “our”detector;  same for Rad Decay

• Hardware decisions must be made
• Calorimeter choice is critical as it impacts almost everything in the plan

• Segmented is very different than now; channel count, recon, pileup, etc
• Because of the cost and the relatively extensive development / procurement time, sooner to 

know is better

• Tracker choice
• Defines how it will be used in Recon

• LGAD technology and electronics
• this is less critical now, unless the performance is worse than plan 
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(mostly) Missing in inaction … 

• Can we actually do a next-gen Pi-Beta Decay experiment?
• Implications for ATAR, for CALO, for DAQ, for Beam …

• So far, just some simple running in our Sim 

• Bradley studying PiBeta Systematics and will present on Friday.

• How sensitive is our Exotics program … in our detector?
• Wolfgang to remind us of physics and talk about new ALP generator

• This project is open to someone to tackle and evaluate

• How well might we measure Radiative pion/muon decays and can we 
add to the literature on this?
• Patrick has presented a bit on this and has more to talk about
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Some Collaboration topics … 
• Positives…

• More young Pioneers!  Grads, postdocs, ..

• Early Career Group, DEI, lots of positives here; many involved in PSI test beam

• Advertised to HIKE last week to recruit new groups … not sure yet of their 
interest, but >55 attended the session for 1.75 hours. Slides on DocDb

• Challenges…
• FNAL can’t participate;  BNL effort reduced until funding can be established

• US Agencies are in a tight spot for this and next year’s funding

• A Request to the IB … fill in the PersonPower Google Sheet so we can 
determine our approximate numbers of FTEs
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Vaues are percent of your research 
time, (or, if better for you, % of an FTE 
you can provide in case you're a 
workaholic) DD

PSI OFF

NAME Institute Position % 2024 % 2025 % 2026 % 2027 % 2028 % 2029 % 2030
David Hertzog UW Prof 80 80 50 50 50 ? ?
Peter Kammel UW Prof 70 50 50
Quentin Buat UW Prof 50 50

Erik Swanson UW Scientist 25 tbd

Patrick Schwendimann UW PDRA 100 100 tbd
Josh LaBounty UW PDRA 50 80 100 tbd
Omar Beesley UW Grad 100 100 100 tbd
Jessie Yang UW Grad 100 100 100 100
Ryan Roehnelt UW M.Eng 20 20 20

David & Tim / Elec Shop UW Electronics 40 40 40

Bruce Schumm UCSC Prof

Simone Mazza UCSC Scientist
Jenny Ott UCSC PDRA
Adam Molnar UCSC Grad

Tim Gorringe UKy Prof
Sean Foster UKy PDRA
Jack Carlton UKy Grad

Lawrence Gibbons CU Prof 50 100 100 100
David Tarazona CU PDRA 10 100 100
Wren Osar CU Grad 0 100 100 100
New Postdoc CU PDRA 0 0 50 100

Douglas Bryman UBC Prof 50 50 50 50 50

Chloe Malbrunot TRIUMF Res. Sci. 80 80 80 80 80

Ben Davis-Purcell TRIUMF PDRA 100 100 100 100 100
Emma Klemets UBC Grad 100 100 100 100 100

Aleksey Sher TRIUMF P&S 25 25 25 25

Bob Velghe TRIUMF RA 10 10 10

TBA TRIUMF PDRA 10 10 10

YOUR GROUP HERE

Started a %Res Time estimator by group ..



Let’s Meet !!

156:30 PI dinner @ PIATTI6:30 EC dinner @ ???

• CDR
• $$
• Collab
• AOB


