


* Introduction

© 2008 run

¢ Liquid Xenon y-ray Detector

-calibration
-light yield

-stability
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MEG Experiment

Lepton flavor violation is forbidden in the standard model (SM)
Physics beyond the SM predict observable B.R. (105 - 103
Current limit is given by MEGA(1999) (B.R.~1.2 x 10™
Backgrounds

— Prompt : Michel decay with high energy e+ and y.

— Accidental : High energy e+ and y (radiative muon decay, AlF...)
Precise energy, time and opening angle measurement is important.
Approved in 1999 at PSl in Switzerland

Japan, Italy, Switzerland, Russia, and USA, ~ 65 collaborators . .
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The most intense DC muon

beam at PSI in Switzerland. _ —
(1.8 mA proton current) COBRA magnet with gradient field
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, JEg— Liquid Xenon
COBRAMagnet . , v V/ Scintillation Detector
Thin Superconducting Coil ‘
Liquid xenon
gamma ray
nter detector
e —
:DriftChlmbor
im
Plastic scintillator to measure
precise time of positron Very thin drift chamber to measure

low energy positrons
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*  Maintenance work

© Detector installation
* Evacuation, cooling, LXe transportation
© Purification

« Stability check

Cren o ESEERRREEE RS

«  Trigger setting

© MEG run
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High light yield (75% of Nal(Tl))

Fast response (t=45ns)

Short radiation length (X 0=2.77c¢m)
Homogeneous

No self-absorption of scintillation light

Challenge
- Low temperature (165K)

- VUV light

- Require high purity (Resolution strongly depend on absorption
length) s Purification system : H,0 and O, contamination removal
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Detector Concept

Scintillation light from liquid Xenon
e Use scintillation process only

o High light yield, fast signal

e Uniform over large volume

~3 ton (880 liters) liquid Xenon
with 846 PMTs

e Unsegmented

Measure energy, position, timing at
the same time

|dentify pileup events by light

pattern, time distribution, and
waveform.




Measurement Principle

Energy
e Sum of all PMT output charge

Timing
*  Weighted mean of PMT time

Position N = R AT T S T RS
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* Bad PMT channels fixed (down to 3 currently)

* HV feed-through prob. solved
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Calibration and Monitoring : Various Ways

- { N
(u radiative decay h
Y e Lower beam intensity < 107 (rough)
R Is necessary to reduce pile-ups relative timing
v v : . calib.
. Better o, makes it possible to A
S take data with higher beam
intensity
A few days ~ 1 week to get
enough statistics ) @
W/

N/

\

w+p—+1+n
m° - yy (55MeV, 83MeV)

(0.

Higher V with ba
light att. :
Can be

m+p Yy +n(129MeV)
- 10 days to scan all volume precisely
= (faster scan possible with less
BN  pointis)
LH, target

Xenon
Calibration

repeated
frequently

\LXe

PMT QE & Ait. L
Cold GXe
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LiF target at COBRA
center

17.6MeV y

~daily calib.

Can be used also for
initial setup
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PMT Calibration

Daily PMT gain
CalibratiOn by ’/.Isig = Gain xexN, =M, xC
multiple LEDs 0y =N, = 0’ = Gain x M e xe/C

< (poisson)

Calculatlng ga|n [ LED gain calibration : PMT 489, Step 0 | %2/ ndf 80.88/51

” Constant 111.3-25
ot Sl e
from statistical 8% SRS

100[—

fluctuation of ol
detected o

40— PO 1.673e-05 £ 1.052e-05

n U m b e r Of E b F p1 0.0007582 | 1.44e-05

| LED gain calibration : PMT489 (U057) | %2/ ndt 5.972/5

20_— 0.0025—
photon electrons L0 S 0 A O A e
00015 Gain = 2.27 x 10°
-
soansh-
R e g et SHURE S

Q.mean
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Alpha

Q.E. measurement using alpha event in LXe
Reliable light source

Constant light emission

Using scintillation light from LXe

- Same spectrum

— Can monitor and correct LXe status

Am source on wire




How to calculate QE?

Charge fitting -

Using gain from LED

Comparison b/w Data and MC

Fitting with data from multiple alpha sources in different positions
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Light Yield

Light yield increased by
% compared to last year

Due to new filter system
that removes O,

Long absorption length
also achieved after over
100 hours of liquid phase
circulation

Li and o peak as a function of the Xe purification
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Stability

i History of gain mean value
x10°

c

®

Qooo .............................................................................................................................................................................................

Gain from térigger data
1800 _ f
-‘;....A..._...léni

1600 Gain frongRS data

1400
1200

.............................................................................................................................................................................................

1000

llIll!ll]]Ill[l|l.lIII'I




monitored using alpha,
CW and cosmic ray data

| Alpha and Litium peak as a function the date |
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» Stable within 1~2%
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Summary

Daily calibration of LED and alpha

Stability monitoring

After purification, light yield increased and long
absorption length achieved



