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u—e+y decay

Lepton Flavor Violation

Prohibited in the Standard Model et
® Sensitive to New Physics, e.g. )
SUSY, GUT, Seesaw, et. " /
Two body decay ‘
® 180° opening angle '/
® Fe=Fy=52.8MeV ""
Y

® Simultaneous
BG
® radiative decay

® accidental overlap
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MEG experiment

Target r | Xe calorimeter
Drift chamber ]?

® (Gamma Detector

- 8504 Lig. Xe as scintillator

- 846 PMTs

® Positron Calorimeter

- Gradient B-field SC magnet
— 16 low mass drift chamber

- Plastic scintillator timing counter

Plastic scintillator

Tm
< >
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Plastic

scintillator
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2008 runs
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2008 runs

May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
L e S B E— —

« >
Calibration and test runs for trigger setup

< piO run > 10 run

meg run

® During Calibration period

® alpha, LED runs : everyday

® CW, CR runs : once per 2days

® pi0runinAug., end of Dec.
® meg run
Total time 49 days
live time 39 days
LED, cosmic ray data taken together with meg data
alpha, CW run : once per 2 days
LED run w/ beam on everyday
radiative decay dedicated run
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Xe detector conditions
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Purification and light yield monitoring

i ! ! 1
04/09 18/09 02/10 16/10 30/10 13/11 27/11

Z009-035-04

Gas phase purification
Liquid phase + gas phase purification
CR data with muon beam off

CR data with muon beam on
CW data
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Light yield monitoring

|
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Liquid and gaseous purification

k
Q
)
Q

=
’E
1
3

‘. rds Gaseous purlflcatlon Ime 95

Preset mode a

=
=
0
=
=
@
%
D
o
=Ty
o
D
70

200903

Molecular sieves

Liquid phase purification line
and O2 getter
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Replaced diaphragm for
gaseous purification :
circulation pump teflon

\ rubber

65000 — %
o®
e 0 %
‘..‘.

| 04/09 | 18/09 | 02/10 16/10 30/10 13/11 27/11 11/12
Gas phase purification time
Liquid phase + gas phase purification

meg run
CR data with muon beam off
CR data with muon beam on
CW data
Light yield is monitored with good accuracy < 1%
During meg run, light yield correction by CW run data
CW run is take once per 2 days
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IN meg run
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Difference between & and y
T 24TAm o source on wire

“ :
D 5source x 5wires : total 25 B
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Difference between & and y

Xe scintillation photon
generating processes

excitation process(fast):
Xe+ Xer = Xe, = 2Xe+hv

recombination process(slow):
Xet+Xe—*>XehH
Xehl+e 2> Xe'+Xe

X e = X e*+ heat

Xe+Xex = Xex2 = 2Xe+hV

Ratio of these two is different
for & and y events

110400
110200
:10000
Aigaou
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9400

19200

9000

8800
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Purification and wavetorm shape

: XEC Template Waveform hxectemplate
0.03— ‘ Entries 1024
= — ‘ Mean 6.334¢-08
E 3 0 |RMS  6.463¢-08
0.025— o -.
0.02—
0.015—
0.01
0.005—
of

5 55 6 65 7 715 8 85 9
Q/A of sum waveform

y A
Ly

./ Xe waveform for y event
x10°°

® Only the waveform for gamma signal changed

0.02 0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
® There exists impurity which prevent [sec]
recombination process?
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Purification and light yield
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Still going up
Room for improvement
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Problem on cooling pipe
May Jun. Jul. Aug. Sep. Oct. Nov.  Dec.

Calibration and test runs for trigger setup
) pi0 run g

meg run

® Lightyield decreased with LN2 pipe
operation inside

® might be leak when used in low
temperature

Used LN2 cooling pipe inside detector [ JERAUYEES(elo]olleR(eNTEIRi ) TENeelol N gTeg o] oISRET

Liquid phase + gas phase purification that time

® New SUS cooling pipe will be used in
2009

64th JPS Spring meeting 29/Mar/2009 @ Rikkyo University

18



1610

64th JPS Spring meeting 29/Mar/2009 @ Rikkyo University

Gain vs date

DRS gain
TRG gain
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History of gain value PMT024 |
i0 _

2100

> ', Nal mover,.

T+p—2>a’+n
n° = Y'Y (55MeV, 83MeV)
T +p =Y +n(129MeV)
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Gain vs date
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16110 3010

® With high intensity beam, Gain decreased
® During meg run gain decrease is small

® Photo cathode material is blow up by photons?
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Gain vs date

DRS gain
TRG gain
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ain calibration : PMTA89 (U0S7)

Gain = 2.27 x 10°

[ History of gain value PMT024
A0 ]

2100 |-

2000 |

DRS gain
TRG gain

Absolute gain : average this period

LED signal peak fluctuation < 0.3 % T .
Gain shift : use LED signal peak
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Gain shift

1

0.99

Closed beam blocker V90 s
097 \Opened beam blocker

17h45 17050 17h55 18h00 18h05  18h10 22h45 22hS50 22hS5 23h00 23005 23h10 23h15

qQsum2/647473 185650 time

In muon beam
1.05

Vo High
1.03 6x107
® : ; : Low Normal
Gain shift observed with beam on and off 1.02 Teromey | R L
1.01
in stabilize after few d f mi .
® (ain stabilize after tew dozens of minutes 1 . S 11.85%

® Depend on beam rate

07-15h 07-16h 07-17h
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Amount of shift reproduce
Some shifts a lot, some do not

There seemed some correlation
with lot number

Investigation for the cause of
the problem on going

For meg run gain : use LED
with muon beam on data

Correct time development of
gain with time after beam
blocker open/close

24

64th JPS Spring meeting 29/Mar/2009 @ Rikkyo University



Gain shift

muon beam on
~‘ " vy J&! " ‘ &/é‘ 4
muon beam off

.

- —
" %Y, 0 Am AR e R AN la.&\’..-.;‘..!

Y e ey

individual PMT

Amount of shift reproduce
Some shifts a lot, some do not

There seemed some correlation
with lot number

Investigation for the cause of
the problem on going

For meg run gain : use LED
with muon beam on data

Correct time development of
gain with time after beam
blocker open/close

25
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Conclusion

We could do meg run

Accuracy of light yield correction : <1%
Accuracy of gain shift correction : < 0.3%
meg data quality : good

Still remains room for improvement ( light yield )

64th JPS Spring meeting 29/Mar/2009 @ Rikkyo University

26



