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PIENU Experiment

Test m-e universality at 0.05 % level via p+-e+v /p+-𝜇+v  branching ratio.

Sensitive up to 1000 TeV mass scale for PS interactions.

Before 2005:

Exp = 1.230(4)     x 10-4

SM  = 1.2352(2)   x 10-4 Other physics beyond SM:

-Massive neutrinos

-Leptoquarks

-Extra Higgs…



History:
2009-2012  Data taking  (clean >5 M 𝛑⟶e𝛎 events)
Partial analysis for massive neutrino,  Phys. Rev. D (2013)
Partial analysis of 2010 data for the BR, Phys. Lett. (2015)
Full analysis for massive neutrino, Phys. Rev. D (2018)
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PIENU Experiment

Goal: 0.1 > % measurement of BR.



Status of BR measurement:

Partial analysis of 2010 data:  
R=(1.2344±0.0023±0.0019)x10-4. 
ge/gm=0.9996±0.0012.

Final Analysis: 

-Trying to achieve  uncertainty of <0.1 % .  
Careful studies of the data and intensive 
Monte Carlo  before  unblinding the data.

-Some by-products are also expected to
come out with a similar time  scale.

Resource
PIENU analysis group        3 staff,  1 student, 3 off-site 
Financial                             NSERC for FY2017
Computing                          WestGrid 

.

PIENU Experiment



NA62: K+
p+ decays

-Uncertainties come from that of the CKM matrix.

-Uncertainty in the charm contribution in K+ decay is 5 %.

u,d Tree diag. prohibited

BR(K+-p) = (8.4 ±1.0)⨉10-11



K-p beyond the Standard Model

MFV: Minimal Flavor violation

LHT: Littlest Higgs with T-parity

SM4: SM with sequential 4th generation

RSc: Randall-Sundrum

Straub, arXiv:1012.3893[hep-ph]

Heavy Z’ Boson

Up: Left Handed Scenario

Down: L+R Scalar Scenario

Buras..., arXiv:1408.0728



K+ decays

Present = (1.73 +1.15-1.05)×10-10

BNL E787/949

Decays at rest.



K+-p+ experiments

NA62

Decays in flight

Signature: a single p+

Requirements:

K⟶𝜇𝛎 (63 %)
-Particle ID   107

-Kinematics  104

K⟶𝛑+𝛑0 (21 %)
-Kinematics   104

-Photon veto  108

R1      R2



NA62@CERN

PK,PIDK

-veto           Pp PIDp Ep veto

“Beam line”

Decay length  L = 65 m

Vacuum = 10-6 mbar

Divergence = 100 𝜇rad

Size = 60x30 mm2

Beam:

P = 75 GeV/c

K:𝛑:p = 6:70:24
K rate = 50 MHz
K decay = 5 MHz

Detector:

T resolution = 100 ps



For 2016 run:

Nk = (1.21±0.02)x1011

Tot.Acc. = 2.6 %

SES =  (3.15±0.01±0.24)x10-10







Status of Massive neutrino Searches



Present Activity of the Canadian Group: 

Data taking 

Analysis 

-Photon veto efficiency, Particle  ID (muon suppression) 

-K+⟶𝛑+𝛎𝛎 analysis
-K-e𝛎/K-𝜇𝛎 (?)

R&D 

Purity monitor for the LKr calorimeter 

-Convert the Liq.Xe TPC prototype

-Work in progress.

Resources:

2 Staff,  2 RA, Student(?)



Status/Schedule

2015 Engineering run

2016 First run with full detector

Lower intensity…  Sensitivity 10-10~10-11

2017-2018  K+⟶𝛑+𝛎𝛎 data taking + 2 years of analysis

2021- More? Beam-dump mode, ALP, LFV, 𝛑0 decays ?
2026- Neutral kaon decays ?


