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Our sessions
Our group covers a variety of intensity frontier topics, we tried to include sessions which reflect this:

PPHI: Precision Physics using Muons and Pions (new results and proposed measurements)

PPHI: Understanding the muon g-2 anomaly

PPHI: Anti-hydrogen and n-nbar oscillations 

PPHI/DM: Dark Matter at High Intensity experiments (new results and projections)

PPHI/HF: Rare Decays

PPHI/HF: Charged Lepton Flavor Violation/Lepton Universality (new results and projections)

PPHI/EW: Symmetry Tests

PPHI/QCD: Proton Radius

~ 40  talks in total!!



Precision Physics using Muons and Pions



LFU searches using pions at PIONEER Effective Theories and Muon to 
Electron Conversion

Recent results from AlCap

Future experimental searches for 
muonium-antimuonium oscillations

See : https://arxiv.org/abs/2109.13503

Nam Tran

Evan Rule
& Frederic Noel

Alexey Petrov

Patrick Schwendimann



New results from AlCap
Nam Tran

Prediction on pion flavor violating channels based on 
muon to electron projections that are reachable in next 
generation of CLFV experiments from Frederic Noel



Understanding the muon g-2



The field measurement and systematics in g-2

J-PARC muon g-2/EDM experiment Hadron Vacuum Polarization from lattice QCD Kalman SzaboYutaro Sato

Kyun Woo Hong



Kalman Szabo: reported on BMW’20 lattice QCD calculation of the hadronic vacuum polarization term

● Several improvements led to significantly reduced uncertainty in lattice-based determination of HPV 
● Disagreement with HPV determinations from e+e- R value data



Anti-hydrogen and n-nbar oscillations 



Pulsed production of antihydrogen in the AEgIS 
Experiment

Precision Studies with Trapped Antihydrogen

Searches for Neutron Oscillations with 
HIBEAM and NNBAR

Baryon Number-Violating Amplitudes on a Lattice

Leah Broussard

Will Bertsche

Sergey Syritsyn

Michael Doser

> Trapped antihydrogen at CERN 
> Done spectroscopy measurements on the 
antihydrogen hyperfine spectrum as a CPT test. 
> Preparing test to measure the gravitational 
acceleration g for the antihydrogen atoms.

> Demonstrated production of 
pulsed beam of antihydrogen
> Expect improved rate due to an 
upgrade in the antiproton 
deaccelerator.  



Leah Broussard: Chance coming up at European Spallation Source (ESS) to significantly improve on search 
for relatively unexplored neutron-antineutron oscillations

Search for n-nbar oscillations in 
a free neutron beam at the ESS; 
can reach up to 
 (2-3)x109 sec.

1000 times improved sensitivity search for n-nbar 
oscillations.



Charged Lepton Flavor Violation



Prospects for CLFV in the Tau Sector from S. Banerjee



Latest Results on CLFV in the Tau Sector from S. Banerjee



Projections for CLFV in the Tau Sector from S. Banerjee



Projections for CLFV in the Muon Sector from R. Bernstein



Status of upcoming searches for CLFV in the Muon Sector from R. Bernstein



Results from NA62  P. Cooper



Results from NA62  P. Cooper



Dark Matter Searches with HI



Theory Overview Yu dai Tsai

APEX Results Oliver JevonsHPS and LDMX Matt Solt

CERN Based Experiments Matt Citron



Results from BABAR Visible dark photons

Presented by B. Echenard

Invisible dark photons

Muonic Dark ForcesLeptophilic Dark Scalars

Plus many others.
Analyses still on 
going



Results from Jefferson Lab

HPS results by M. Solt
APEX results (coming soon) by O. Jevons



Symmetry Tests



Neutral Weak Form Factor Measurements from the 
PREX-II and CREX Experiments

Parity-Violating Electron Scattering as a Test of 
the Standard Model

Neutron Measurements to Probe the 
Hadronic Weak Interaction

ZOMBIES: An Experiment to measure nuclear anapole 
moments

Murad Sarsour

Devi Adhikari

David DeMille

Allison Zec



Dave DeMille: ZOMBIES: Nuclear spin-dependent parity violation in atoms and molecules (NSD-PV); Measure 
nuclear anapole moments and more

● Proof of principle experiment  in 138Ba19F saw 
expected null result

● Achieved precision adequate for anapole 
measurements on many nuclei, including 
lighter isotopes, with < 10% uncertainty



Proton Radius



MUSE and the Proton Radius Puzzle

The PRad Experiment and the Proton Radius Puzzle
Lattice calculation of the proton charge radius Sungwoo Park

Tyler 
Hague

Evangeline 
Downie

Next: 13 gauge ensembles generated by the Jlab/W&M/LANL/MIT collaborations
with a range of the parameters



Thanks!

● We would like to thank all our speakers for accepting our invites!
● It has been a pleasure to help organize and convene the PPHI sessions and 

we thank the organizers for asking us to do that and for organizing the 
conference despite so much uncertainty, it has been a great success!



Patrick Schwendimann (University of Washington) - PIONEER: Precision measurements of rare pion decays



Evan Rule (UC Berkeley) - Nuclear Effective Theory of Muon-to-Electron Conversion



Frederic Noël (University of Bern) - Improved limits on lepton-violating decays of light pseudoscalars via 
spin-dependent mu -> e conversion in nuclei



Nam Tran (Boston University) - Measurements of muonic X-rays and gammas from Al and Ti



Alexey Petrov (University of South Carolina) - Muonium-antimuonium oscillations



Kyun Woo (Chris) Hong (University of Virginia) - E989 muon g-2; The Magnetic Field Measurement and 
Systematics



Yutaro Sato (Nigata University) - presented remotely - J-PARC muon g-2/EDM experiment



Kalman Szabo (Forschungszentrum Julich & University of Wuppertal) - Hadron Vacuum Polarizaton from 
lattice QCD



Michael Doser (CERN) - Pulsed production of antihydrogen in the AEgIS experiment



Will Bertsche (U. Manchester) - Precision Studies with Trapped Antihydrogen



Leah Broussard (ORNL) - Searches for neutron oscillations with HIBEAM and NNBAR



Sergey Syritsyn (Stony Brook U.) - Baryon number-violating amplitudes on a lattice



Yu-Dai Tsai (UC Irvine) - presented remotely - Dark Sector at the High Intensity Frontier: Theory Overview



Matt Citron (UC Santa Barbara) - Future LHC Based Dark Sector Searches



Matthew Solt (University of Virginia) - Dark Matter at Accelerators - The Heavy Photon Search and the Light 
Dark Matter eXperiment



Bertrand Echenard (Caltech) - Dark Sector Searches at BaBar



Oliver Jevons (University of Glasgow) - APEX: A Dark Matter Search at Jefferson Lab Hall 
A



Allison Zec (University of New Hampshire) - Neutral Weak Form Factor Measurements from the PREX-II and 
CREX Experiments



Devi Adhikari (Virginia Tech) - Parity-Violating Electron Scattering as a Test of the Standard Model



Murad Sarsour (Georgia State University) - Neutron Measurements to Probe the Hadronic Weak Interaction



Dave DeMille (University of Chicago and Argonne National Lab) - ZOMBIES: an experiment to measure 
nuclear anapole moments



Evie Downie (George Washington University) - presented remotely - The MUSE Experiment and the Proton 
Radius Puzzle



Tyler Hague (Berkeley Lab) - The PRad experiment and the Proton Radius Puzzle



Sungwoo Park (Jefferson Lab) - Lattice calculation of the proton charge radius


