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Decay

e’, M* M,_=139.6 MeV
E.=69.3 MeV

Ve) V, E,=4.1MeV

R = Fm=ev)+(m=evy) _ (1.2352 + 0.0002) - 104

T TP )+ (T—p v y))

V. Cirigliano and | Rosell, JHEP 0710 005 (2007).



Experimental Status

Rexp = (1.2327 +0.0023) - 10 TRl

| Czapek _#_
Britton s

Good agreement but ~10 - E Bryman L

- Theoretical

times less precise , region

DiCapua

" Anderson

Still one of the best tests of
lepton universality

1.25 1.3
. . -t
anclung rato (= 1077)

Decay Mode 9,/ 9e Year
T—>u/T—>e€ 1.0018 £ 0.0014 2010
m—>py/m—>e 1.0004 + 0.0012 2015
K—>puy/K—>e 0.996 + 0.005 2011
K—>mu/K—>me 1.002 +0.002 2007
W—>p/W—>e 0.997 £0.010 2008



Neutrinos

PIENU stops pions to make a precise measurement
of the rate for the rare decay m — e v.

It Is also sensitive to m — e v, for 60 < M,, < 135
MeV/c? and sets impressive limits on the coupling of

a v, to the electron (|U,|?)

Positron Energy (MeV)
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A. Aguilar-Arevalo et al., Phys. Rev. D 97, 072012 (2018)




Experimental Technigue
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.B1 rate 50-60 kHz
Acceptance ~ 20%

.Energy Resolution 2.2%
(FWHM) at 70 MeV

.19 radiation lengths of Nal,
9 of Csl

Sub-ns time resolution from
waveform fits of plastic
scintillator PMTs

.Event time Tpos defined as
T1time - Bltime

.Wire chambers & silicon
strips for m* beam and
decay e* tracking

Detector

Csl Rings




Muon Neutrinos

—+— Data Muon energy spectrum in target
Sum of bacltgrnunda

ceeeees U P=1.6:10 at T =2.0 MoV
(1]

counter

Causasiun function )
A heavy neutrino could cause an extra

peak to appear

Bryman and Numaa

Abela et al. N
Resulting limits on the mixing \‘t/‘x‘"‘"“f‘.ﬁm a"u"*"'/ »
parameter of the heavy Bt "---T-h-l--"".
neutrino n”“ﬂﬂm%ﬂﬂ ﬂugccﬂﬂumﬂ“na CFQ.P T, :1‘3“::;\"
OpgP @
Result submitted to PRL; also This work, 7, > 1.2 MeV
on arxiv:1904.03269 24 26 28 W AR

Neutrino mass {MeV/c’)




Raw Branching Ratio Extraction

IIIIII|T| TTT f|.II'IIIIIf|r
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Energy (MeV)

. Data from 2010-2012

. 2x 10%clean T —> e v events

. Fitting time spectra simultaneously gives raw
branching ratio:

R, = [1.2xxx = 0.0012 (stat)
+ 0.0010 (syst)] - 104
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Radial dependence

-
o
E-Y

-
N
(3]
=

T
<
=
2
§1.238
o
c
=
Q
c
2
m

80 90
Radius (mm)

The branching ratio should be stable as we vary the radius in which we accept events

In November 2017, a dead layer present in the detector was found to be missing from
the simulation code

The red points are before the maodification, the black points are after

Error bars are on the change from the point at 30 mm



)r Budget

0.1%

0.04%

0.06%

0.05%

Other corrections | 0.03%

Total 0.13%

Stay tuned for unblinding!




