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Welcome to PIONEER

page at TRIUMF

- Webpage at PSlez
- elog

zPlease self register and Peter will approve
o slack

2 Contact Josh(jlab@uwedu) for invitation
- githup

7Organized by simulation group
« docdb userpienuxe_user
fogin information can be found here

Meetings

Every two weeks (alternating times -i.e.
once every 4 weeks at one of the following
two times)

Tuesday 7am (PST)
Chioé (cmalbrunot@
Tuesday 3pm (PST)
Satoshi (sateshimihara@kek Jp!

« DEI meetings,
First Tuesdays of the month 11am (PST)
Chioé (cmalbrunot@trium.ca)

Proposal and talks

« Proposal R-22-01.1 PIONEER

nd Beam requests

« PIONEER conference list
« PIONEER seminar list

« Related

Collaboration activities

« Collaboration work

Main switchboard to subgroup activities

« Pioneer workbook

Admin Documents

Admin, restricted

DEI

« DEI resources on public webpagec? DEI
main page
« PioneerDEI new page




DEI subcommittees

e Climate
o Deployed demographic survey at last collaboration
m Results from Ben in his talk
e Physics onboarding
o Developed document detailing the physics of PIONEER — meant to bridge the gap
between new members and technical documents
e Non-Physics onboarding
o Developed instructions/checklist for new members (mailing lists, elogs, docdb, etc.)
o Develop documentation for preparing computer for simulation and updating example

analysis scripts



Additional resources on the DEI page

List and contact of ombudspersons at PIONEER's member institutions

yrionnan.ca

YAT
Template text for funding agencies (dated Dec 20th 2024) EXPERIMENT

As a nascent collaboration, PIONEER is actively working to implement policies that promote diversity, equity and inclusion for the simultaneous

of EDI policies sets the groundwork for a diverse and equitable collaboration structure lasting the lifetime of the PIONEER experiment. One of th
Conduct (CoC). The CoC established standards for a respectful working environment and outlined concrete reporting procedures in the case tha
which consists of 12 members of the collaboration (out of 80) with representation of all career stages from undergraduate to senior faculty - . Su

ATLAS Diversity&Inclusion

Anonymovs Mescage Box

collaborators in EDI topics. We also want to keep abreast of the best EDI practices and be informed of the status of the research in these domai You can pass an anonymous message to the "ATLAS Contacts for Diversity & Inclusion” by
; ) i ) i ! Ry entering itin the box. Your message il be sent totally anonymous’y.

Director of the Center for Evaluation & Research for STEM Equity at the University of Washington, to present her work on how individuals and o i a6 ol 5 T i i i
interactive parts during which PIONEER collaborators brainstormed in small groups on various EDI-related topics and engaged in scenario-base e o D e oS Sperencen T ANl s I fachppensd thetl
Our 2nd collaboration meeting hosted Alexandra Petersen, Manager for EDIl Capacity Development at the McDonald Institute who highlighted tl Please notice, no record about the sender is collected when sending the anonymous

e e 1 message. Thus, we will ot be able ta reply to you unless you give us a mechanism to do 5o.
surveys in collaboration settings. Following up on this, the EDI committee developed a survey aimed at capturing a holistic view of our team’s di Pt o youana only ¥you wish we da 0, plesse provide
survey to better understand the areas where PIONEER can collectively improve as a collaboration. These data-driven initiatives will enable us to! You can also use the box to make suggestions for other actions the Contacts could be taking.
depth and precision. We also aim at implementing a mentorship program for students and early career re- searchers. Lack of role models and m Much more i s available on our ATLAS D& Twikd
particularly from historically underrepresented groups. To aid in the implementation of a mentorship program we are seeking feedback from form
We are planning to start the program in the Fall 2024. We are also committed to give maximum visibility to the work, concerns and needs of our If you have a problem or conflict while being at CERN you can also contact the

Ombudsp n.
also aim to provide funding to support the travel of early career researchers to the overseas collaboration meetings and the PIONEER conferenc| i A ; \
e nduct which all members of the personnel including Users should

career representative (and the DEI Committee chair) is a member of PIONEER’s Institution Board. We believe that a mid-scale international coll: i
opportunities for our HQP, allowing them to make connections in Canada and abroad to support their future careers, and we are committed to bu|
potential. Anonymovs Mescage

Please notice: emojis currently are not supported in this form; they will be sent as a weird

Training and EC involvement: Graduate students, postdoctoral researchers, and early-career scientists play a central role in PIONEER, contribut combination of characters to us (for example, we would see ‘8" instead of ).
the collaboration. Additionally, several undergraduate students participate in the collaboration’s activities and laboratory work. Beam tests and ot R
scientists and graduate students. This inclusive approach offers exceptional opportunities for professional growth, allowing emerging researcher:

specialists, graduate students, and undergraduates to interact regularly with the broader collaboration team, exchanging technical insights and c 4

Message:

‘Copyight 2002.2023, CEAN for the Beneft of the ATLAS Cossboration




Onboarding development

Goal: Develop documentation and a support system where new members of
PIONEER can get involved regardless of previous experience and background, as
seamlessly as possible.



Physics onboarding document

Overview of Technical Design Choices for PIONEER

This document provides an ovenvew of the technical design choices made for the PIONEER physics collsboraton, aimed 3t assistng
understanding the raionale behind these choies and the curent research and development (RAD) efods in implementing them. See
detaied paper on PIONEER.
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«+ DECAY MODES

modes are charge conjugates of the modes below.

For decay limits to partices which are not established, see the section on
Searches for Axions and Other Very Light Bosons.
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Fig: Pion decay to mucn and then mucn decay

urement of the two specira done by simply counting the amount of positrons out of the decay over (e.g.) 55 MeV is already quite an effective measurem

Patcle | Mass | Pathkngthatdecayenergy | Hatde | Calonm
positron energy
Pion | 139Mev i 205 S
Muon | 105 Mev T mm Tus 065 eV
Fostren | 05MeV Long 755 70 MeV

Tab. Detais of the paricies

This was made by the previous generation of experiments (PIENU, PEN) but s limied in precision. That is because 2 number of events are migrating between the two

specra e

Limited calorimeter anergy resolution (usually 3 few %)

Posiron energy loss in inactive material between dacay and energy measuremen

= Pion and Muon decay in fight introduce positrons with widly difierent momenta depending on the posiion emission dirsction and fiht direction of the decaying
particle.
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Fig: realstc postron spectra i the calorimeter for the two decay modes

All of these effects limited the precision of previous experiments that mosty refied on Calorimeter postron detection for the count. PIONEER's goal s to improve the
messuremant to resch the same level 33 the theory c3leulation Using 3 new ‘active target ides: the ATAR

Gives brief overview of each detector at a level accessible by those not familiar with the detector
Explains current design choices with pros/cons/development status for each detector

More to be added relating to the beam and other aspects of the experiment

Can be found: https://docs.google.com/document/d/1r-3iD0OganWipj2kNVtH_FgpYZPj9kQFOnHIOHRWTtgQ/
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Fig: Current measurement of R, _ theory calculation and PIONEER's goal

With messurements at the 0.01% level in precision. new physics up fo the PeV scale may be revesled. Such precision would contribute to stringent tests of LFUina
context where several intriguing hints of LFU violation (LFUV) have emerged. In addition, it will allow extended searches for exotics such as heavy neutral leptons and
dark sector processes. The ATAR will be 3 high-granularity. fast-timing. and fully active Siicon target. The temporal and spatial precision will allow the detection of the
path of the muon decay (about 1mm in lengeh). permiting the disambiguation of between T — #v and T — v decays. The ATAR. combined with an improved. large

sofd angle (3%) and radiation length (207, calorimeter, wil provide the best measurement of R to date
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Fig. ATAR decay dstection, lines are the ATAR planes

econd and third Phases, PIONEER will study the pion beta decay = — X' V() . ultimately aiming at an order of magniude improvement in precision to
mine Viud in 3 theoratically pristine manner and test CKM unitarity. for which there is prasently 3 32 tension
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Technical onboarding checklist

Icon legend:
« “’:Action you have to perform (sign up for a service, etc.).
« [: Gives you pointers on how to use a resource.
« A Highlight important points and pitfalls.

Community

¥ Register to the mailing list and Slack:
« Slacke?
* Mailing listrz
¥’ Synchronize the PIONEER calendar with your own:
* Meeting Schedule (including corresponding Zoom7 links)

Document Management

F1 We use Elog7 and DocDB to archive our work. Presentations, reports, etc. go in DocDB. Day-to-day lab work should be documented in Elog. You can log in to DocDB with the username pienuxe_user. Login instructions are detailed in
the following Google Docr#

¥’ Self-register on the Elog webpage, your account will be manually approved by Peter Kammel (pkammel@uwGaryHolman.edu):
¢ Eloge?

¥’ Create a GitHub account if you don't have one or if you prefer a dedicated work profile:
¢ Githubez

Contributing to the Software Framework

Below is a general overview of the software infrastructure and setup steps. Please note that technical instructions may become outdated as the software evolves. You are invited to read the various README.md files present in the different
repositories; they might contain more up-to-date information.

Getting Access to the Code

We use GitHub# to manage source code related to the experiment (https://github.com/PIONEER-Experiment/ 7).

« ¥ Request access to the GitHub organization by contacting Patrick Schwendimann (schwenpa@uwGaryHolman.edu) or Josh Labounty (jjlab@uwGaryHolman.edu).




Additional other onboarding resources

Includes, but not limited to:

Explanation of the simulation and its structure aimed at new users

How to set up environments in preparation for simulation compilation
o ldeally, we can revise and improve our documentation such that anyone who can open a
terminal can install the simulation (up to more difficult problems such as conflicting
dependencies etc.)

Remote development and event visualization documentation
Jack’s DAQ user manual
| have written, but not yet pushed to the main simulation a code skeleton that

loads in simulation root files and does some basic analysis

o ldeally, this skeleton saves new users some of the difficulty in trying to get started
o Most of our current example scripts are years old and may not work w/ current simulation



Part of an example code skeleton

In [ s

# This creates a list of all the root files in a user specified directory
file_directory = '/path/to/root/files' # Change this to the path to your root files
file_list = []
for filepath in glob.glob("/{}*.root".format(file_directory)):

file list.append(filepath)

# This creates a ROOT TChain with the sim tree of the ROOT files and adds the files to the chain. This essentially adds the
information contained in the sim tree from multiple root files together into a single object. This allows you to iterate over a
single object rather than having to iterate over each file with a seperate Lloop.
chain = ROOT.TChain("sim"
for file in file_list:

chain.Add(file)

# Print out the number of events from the files in your directory
print(chain.GetEntries())

In E 3z

# This will create a histogram of calorimeter energy deposits that we can fill when we Loop over calorimeter information
hEnergyDep = ROOT.TH1F("hEnergyDep","Energy Deposition; Energy [MeV]; Counts", 109,6,75D

In [ I

# We will now loop over all of the events in our chain

for event in chain:
# We have now loaded in a single event. From this single event we can Look at the detector information.

# We can now define variables that we want to be at the event level. Interesting variables could be the time of the first
hit in the calorimeter and the total time coincident energy in the calorimeter.

firstHitTimeInCalorimeter = 1e9

energyTotal = @

# Let's Llook in the calorimeter information. Every individual calorimeter volume is a seperate entry in event.calo -- in the
case of LYSO, each crystal is a seperate volume whereas the liquid xenon case is a single calorimeter volume.
for crystal in event.calo:

# Here, we use "getters" to get information about what has happened in our calorimeter volume (in this case crystal).
Each object/detector has its own header file in the shared directory that can be found: https://github.com/PIONEER-
Experiment/shared/tree/main/include. In the case of the calorimeter, the header file is: https://github.com/PIONEER-
Experiment/shared/blob/main/include/PIMCCalo.hh; the public commands in this file can be called on the calorimeter object (in
this case we have called it 'crystal') to extract information.

# Here, I want the energies deposited in the crystal. Energy deposits separated by more than 2 ns in a single crystal
will appear as different entries in the energy vector we get.



Mentorship Program

e Ve are exploring the creation of a mentorship program
o Request for mentors/mentees only resulted in responses from potential mentors despite broad
interest from potential mentees in survey— please let us know if you are interested:
obeesley@uw.edu or cmalbrunot@triumf.ca
o Further inquiry into the role of such a program
m  What do potential mentees want?
m  What can we realistically expect to implement?

e Early career members: Expect slack messages in the EC slack channel soon
and we intend to informally discuss at the EC dinner
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Concluding Remarks

If you know of any new members joining, please contact me at
obeesley@uw.edu

o It would be great to get feedback on our onboarding documents so that we can figure out what
works and what doesn’t (and what needs to be added)

o Onboarding documents/resources are actively maintained by DEI committee members and we
are welcome to feedback

o Additional code skeletons will be written and pushed to the simulation

Document for funding agencies is available on twiki page

Add additional resources (paper library, PSI computing information + more)
Exploring mentorship program

Deploy climate survey soon
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