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PIENU Experiment

Test u-e universality at 0.05 % level via n*-e*v /n*-u*v branching ratio.
Sensitive up to 1000 TeV mass scale for PS interactions.

l Mode ge/gu
T—eV/T—UV 0.9996 + 0.0012
Vv K- ev/K—pv 1.0022 + 0.0018
n  L(m—ev) g Rtheory T—evVv/T—pvv 0.9982 £ 0.0014
Rew= ['(m—>uv) g7
* ve/Vyu scatt. 1.10 =+ 0.05
W decays 1.008 =+ 0.009
Before 2005: K- mev/K— muv 0.9979 + 0.0025
Exp=1.230(4) x10+4 -
SM =1.2352(2) x 10 Other physics beyond SM:

-Massive neutrinos

-Leptoquarks
-Extra Higgs...
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Goal: 0.1 > % measurement of BR.
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2009-2012 Data taking (clean >5 M mt—ev 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)




PIENU Experiment

Status of BR measurement:
Partial analysis of 2010 data:
R=(1.2344+0.0023+0.0019)x10-4.
9¢/9,=0.9996+0.0012.

Final Analysis:

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

-Some by-products are also expected to
come out with a similar time scale.
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PIENU analysis group 3 staff, 1 student, 3 off-site
Financial NSERC for FY2017

Computing WestGrid



NAG62: K'=>7wtvv decays 5,

u.d Tree diag. prohibited
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-Uncertainties come from that of the CKM matrix.
-Uncertainty in the charm contribution in K* decay is 5 %.
OP. .
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BR(K*-nvv) = (8.4 =1.0)X10-1




101 x BR(K [, — n%vp)

1010 x BR(K+ — ntuvp)

MFV: Minimal Flavor violation

LHT: Littlest Higgs with T-parity

SM4: SM with sequential 4" generation
RSc: Randall-Sundrum

Straub, arXiv:1012.3893[hep-ph]
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Heavy Z’ Boson

Up: Left Handed Scenario
Down: L+R Scalar Scenario
Buras..., arXiv:1408.0728



Arbitrary units

K* decays

BNL E787/949
Decays at rest.

/ mefv (0048\

muwr (0.032)

PNNZ

= Vl |7'|' . ] >

(0.63

|

25 50 75 100 125 150 175

M &L

200 225

( GV/C>

Range (cm)

=
(2]

=
o

20

10

30

25

15

Arbitrary units

50 7'5 |(’>0 |;5 150 175 200 22!
Momentum (Me\/ic)

rerryprrrt I LU ]EI7|I8]77E§4I9II rrrrprrrt I LU

[ [ This analysis

- /A E949-PNN1 J
-V E787-PNN2
- @ E787-PNN1

——————————————————— = 5

- m P

v i

. :

:l L1l I 1111 l 1111 l L1l l L1111 I L1111 l | [ L1111 l | l L1l I:

50 60 70 80 90 100 110 120 130 140 15(

Energy (MeV)

Present = (1.73 +1.15-1.05) X 10-10




K*-nt*vv experiments

Signature: a single =+

NAG2
Decays in flight
p L S— Requirements:
= . B
\P\' K—>‘UV (63 %)
Jd E o -Particle ID 107
Adok -Kinematics 10*
? K—ntn' (21 %)
o -Kinematics 10*
b -Photon veto 108
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NAG62@CERN
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Beam: “Beam line” Detector:
P=75GeV/c Decay length L=65m T resolution = 100 ps
Kim:p =6:70:24  Vacuum = 10° mbar

Krate =50 MHz  Divergence = 100 urad

Kdecay=5MHz  Size = 60x30 mm?



é K*— n’ decays ® Data Control Sample

I Minimum bias

D MC Control Sample

For 2016 run: [ Juoxeesn

Nk = (1.21+0.02)x10%!
Tot.Acc.=2.6 %
SES = (3.15%£0.01%0.24)x10-10

dN/(0.00065 GeV*/c?)
S

"""M.L

WMM

-0.04 -0.02 0 002 004 0.06 0.08

m2, [GeV¥/c?]
Process Expected events in R1+R2
K+ — ntvi (SM) 0.267 & 0.0014¢0¢ & 0.020,y5¢ + 0.032¢z¢
Total Background 0.15 £ 0.09,,¢ £ 0.01,,; I
K+ — n*tn%(y) IB 0.064 + 0.007s4¢ £ 0.006,s;
K* — ptv(y) IB 0.020 + 0.003 40t = 0.003,5¢
K* - atnetv 0.0187 5037 stat 0.009ys¢
Kt —atntn 0.002 + 0.0015¢0¢ £ 0.002,5
Upstream Background 0.050° 20 ...
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NAG2

- Further NA62 K Physics Program

Decay Physics Present limit (90% C.L.) / Result NA62
Ttpte” LFV 1A EF I
atpet LFV 5.2 x 10710 0.7 %1022
x ptet LNV 5.0 x 10710 GF I
n etet LNV 6.4 x 10710 P 18R
- utpt LNV 1.4 T0 0.4 x 10712
pvetet LNV/LFV 2:0:3:1072 4 x 10712
e~ vutpt LNV No data o=

xt x° New Particle 5.9 x 107 myo = 0 1o

atyy Newr Particle ~ 104
atate v AS # AQ W =t
atatu v AS # AQ 3.0x 107 o

aty Angular Mom, 2B 1072 1~

wrvy,, v, o vy Heavy neutrino Limitsup tom,, = 350 Mel
Ky LU (2.48840.010) x 1075 >x2 better
atyy vPT <500 events 10° events
7on%etv vPT 66000 events O(108)
mlaluty vPT - O(10%)



Status of Massive neutrino Searches

KEK (1984)
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Present Activity of the Canadian Group:

Data taking

Analysis
-Photon veto efficiency, Particle 1D (muon suppression)
-K*—m*vv analysis
-K-ev/K-uv (7)
R&D

Purity monitor for the LKr calorimeter

NA62 / 2014 Layout SAC
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Tracker

-Convert the Lig.Xe TPC prototype
-Work In progress.

Resources:
2 Staff, 2 RA, Student(?)



Status/Schedule

2015 2016 2017 2018 2019 2020 2021
Q11Q21Q3104(Q11Q21Q31Q4|1Q11Q21Q3104|Q11Q21Q310Q4(Q11Q21Q31Q4|Q11Q21Q3104 |Q11Q2 33!Q4|
LHC HL-LHC Civil engineering
Injectors LS 2 LIU installation
2022 2023 2024 2025 2026 2027 2028
Q1iQ2i{Q3;Q4|Q1i{Q2;Q3;Q4(Q1;Q2iQ3i{Q4|Q1;Q2i{Q3iQ4|Q1iQ2{Q3;Q4|Q1 ;03 .Q4|Q1;Q2;Q3Q4
LhE Run 3
Injectors

2015 Engineering run

2016 First run with full detector
Lower intensity... Sensitivity 10-19~10-1

2017-2018 K*—mtvv data taking + 2 years of analysis
2021- More? Beam-dump mode, ALP, LFV, t® decays ?
2026- Neutral kaon decays ?



