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Forbidden decay in'the Standard Model
Extremely low probability even with v oscillation

Well motivated new theories (SUSY etc.)
predict sizable probability (1012 ~ 10-14),

Latest result
Phys. Rev. Lett. 110, 201801 (2013)

2009 - 2011 data
B(ut - et +y)<57X101 (90%CL)

We finished data taking 2013, and
analyze all data in this study with
doubled amount of statistics.

® Obtained 90% UL
Expected 90% UL (MC)
Median (sensitivity)|]
Median = 1o
Median * 2¢
3o discovery (MC)
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It is taking longer time than expectation

@ Refinement of improved analysis

« et annihilation in flight
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@ Target alignment issue

Ut stopping target turned out to be slightly deformed

Strategy is decided.




Accidental coincidence of y from AlF and e*from normal u*decay,
About 1/3 of all y are from AlF which have possibility to detect by our
tracker. The fraction of AIF y is higher than RMD y near signal region.
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AIF Observables

ABpr, Ay, Aty

Comparison of e* &y

Raies Zair air:
Where AIF occurred
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AlF observables are implemented to the likelihood function via MVA.

x10°* [BDTeB. 7 co8G | Red : BA":
<« AI F'like '\RII,\e,férl ‘a Blue : SAlF & RAlF

No-AlF-events are stored

ﬁ in the exceptional bin

N
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MVA (BDT) index

Correct AlF pair

Expected improvement in sensitivity is 5 =10%.




— The relative position of target and tracker is very important

MEG muon stopping target

r=10cm, Ap=1m
— 10 mrad

Alignment is done by
Target hole : by positron track data
Cross mark : by theodolite survey



® Target cross measurement with theodolite

]Icn 20d12 arI;d 310%3 dat;, target —— Parabolic fit of target cross measurements
ound to be deformed. :

In 2009 and 2010 it was X and Y coordinates of 4 central target holes
consistent with flat. In 2011, ‘ gt ofr ot __

deformation was small.

Survey by theodolite and
hole analysis are in good
agreement.

target major axis ¥indf  1773/2 |  tergem inor axis
p0 -0.001292 + 0.0008444
pl 0.5427 + 1.409
0.09514 + 0.03839
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asure arget
scannerin 2014 (after DAQ finished) =l

Result is basically consistent with
survey, but found to be more
complex shape.

Target shift and bowing is corrected

A¢ey o qb(le‘)a/w + ApO ¢ey + Aparaqbey

We introduced two new nuisance parameters, and profile with the parameters.

Hp = Ap¢ey + (A3D¢ey 0 Aparad)ey) S
Ho = Apeey + (ASDeey - Aparagey) S




We are analyzing data for final physics result with all data amount.

Expected sensitivity is 5X 1013 (last result 7.7 X 10-13)

Newly developed items and problems are being finalized.

2-3 months before unblinding

We would like to present our result by summer of this year.

~1 month to calculate confidence region, etc.







An example of SUSY seesaw
S. Antusch, et.al. JHEP 0611 (2006) 090

10" GeV, my, = 10" Gev

my; =107 eV
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RMD

B AIF not from TAR MC

AIF TAR 0-th turn Photon yield per muon decay
B AIFTAR >| turn
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SIS B

Ap |
true assumed

position position

Ay =tanp X Ap

Y-hole [cm]
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hole #2 c?/ndf 4555/6
Prob 0.602

Y-hole [cm] -0.272 + 0.01098
DP[cm] -0.2357 + 0.02644
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4.973/2
-0.001284 + 8.261e-05

0.4653 +0.1432
0.09958 + 0.003806
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- Decide MVA

« PDF preparation

@ Target (3weeks)

- Review PDF parameters
- Test modified fitting

turn (2 weeks)
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— Re-process data (2-6 weeks)

@ Check before Unblind (1-2 weeks)

— Unblind data

enc

3lmonths

2




Aun 51646, Event 1938
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Aun 51646, Event 1938

Sometimes positron runs more
than 1 turns before exit drift
chamber.

If 1stand 2"d turn are
reconstructed asindividual et,
the |n|t|al vector of the 2ndturn



