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Counts

Suppression of mt+—ut—et

m+—ut—et+ events could be suppressed

using target and trackers.

- M* had a kinetic energy of 4.1 MeV.

- 1 DIF events had larger angle than

T DAR In the target.
= There was no tracker

In the previous experiment.
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A Previous Experiment at TRIUMF

_]ij\ ~l/”+ - Previous experiment at TRIUMF in 1980’s
TINA  (NaD) HU \ | R=[1.2265+0.0034(stat)+0.0044 (syst)]x 104
€ Qﬁwxggm . Week points
wom &l 1 | . - Small acceptance (~2%)
o ﬂl : v Many beam positron contamination.
v Low statistics.

Target

| ey v Larger acceptance correction (later).
- Larger error on low-energy tail.
v Unsuppressed 7 DIF events.

(b) _ v Low statistics.

- Bad time fit
ney v BG were not precisely estimated well.
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Measured Branching Fractions

Table 1.3: Measured pion decay modes [16].

Decay mode

Fraction (I'7/I'™)

T 7 —=uy, 0.99987704-0.00004
5 mt—=pty,y (2.0040.25)x10~* (E, > 1 MeV)
T mt—ety, (1.230+0.004) <104
T at—etvey (7.394+0.05)x10~7 (E, > 10 MeV)
T atonletie (1.0360.006)x 10~
T atsetveete” (3.2+£0.5)x107Y
Table 1.4: Measured muon decay modes [If].
Decay mode Fraction (I} /T'*)
[V pr—eTver, ~100%
Iy pt—etv.rm,y (1.4+0.4)% (E, > 10 MeV)
Iy pt—etvpete”  (3.420.4)x107°
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The TRIUMF Beam Line for the PIENU

ai EXTENSION
500 MeV proton. || < T . 3
I g ‘\ "ﬁ"é\# ‘"‘ “70
Ry N
@iy ATV
\‘>\\ \ "\7':';\,!: ;s “ Qo L/ g
Beryllium ) \ e\ Q« B
Q1, Q2

production targe
Detector

TRIUMF M13 beam line.

To Increase the detector acceptance, the beam line was updated.
Added one more bending magnet—<1/10 of beam positron.
The detector was located at the exit—x 10 larger acceptance.

v Beam rate: 70 kHz
v Beam momentum: 75+1 MeV/c Nucl. Instrum. Methods., A

VI iu:e=84:14:2 009 102 (2009)
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The PIENU Detector
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assembly during beaf$ time. A. Sher (TRIUMF)




Event Selection Cuts

Csl Rings

Beam tracking in WC1 and WC?2

Energy in B1 and B2
Single hit requirement Iin
B1,B2, T1, and T2.
Radius cut at WC3, decay positron was - A J
reconstructed by S3 and WC3. | E—

10cm

WC1/2

m+ Beam Vigm -
..................................... Nal(TI)
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Photo-Nuclear Effect

Using 70 MeV positron beam to
understand low energy tail empirically.

There are additional bumps below peak.
= Photo-nuclear effect.

- ¥ was absorbed by iodine.

- Neutrons were emitted.

Binding energy ~8 MeV.

This process was confirmed by MC.
= First observation.
However, not completely reproduced.

Photo-nuclear effect was also present

when measuring m+—etve.
= Need empirical estimation.

40 45 50 55 60 65 70
Deposited Energy (MeV)
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