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KOTO experiment

Search for rare decay of K-long (KL—n%v v)
Measure CP-Violation Factor n
Searching for New? Uncovered physics.
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KOTO Detector
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Csl Calorimeter

5X5X50cm 25%X25%X50cm

Large Crystal(bcmXbcecm)x376ch
Small Cryatal(2.5cmX2.5cm)x2240ch
2716ch in total.

Stack up Csl crystal was ended

@Feb. 8th
The installation of PMT &Base was
mitsanssaaninanns ' i aImOST_ end
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Light Yield Uniformity
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x=0 x=b0cm

Y = LY(x) : x = Position of Cosmic Ray injected.
Definition of LY Uniformity

= 1 =output peak Up Stream( x < 10cm)
-Z2=output peak Down Stream( x > 40cm)

L.Y. Uniformity := E2/ET1~1 Is expected in ideal.

Monday, December 19, 2011



L.Y. Uniformity Distribution(source)

Distribution of L.Y. Uniformity(source)

a0 . Ihe uniformity of each
!2.2 crystal was adjusted to 1.
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...

If, there was some damage on crystal by earth
quake, How survey it?
->Unitormity is useful tool to survey damage

Secause ...
/

JE1———el Csl

/ )
=2/ | [P
v

N/

v

It there Is some damage on the crystal, the
output of upstream place In crystal decrease

(E1->el).

In definition of L.Y.(:=

=2/

- 1), LY. Is Increase when

crystal taken damage.
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Setup of Survey | )
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Collect Cosmic Ray Event
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- - - . From DC power supply problem, total
= . o o =, B # of survey CH per one survey is

00 ‘ 200 o:n .

! restricted to ~500ch.

200 4‘ 200 0.4

400 l‘ -400: 0.3

. ] -t R il « We read (all) channels of Csl

calorimeter for the first time.
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Result of measurement

OutputUpstream
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Number of read out channel:
267/5/2716

Mean Output of Small crystal:
2215 ADC count

Mean Output of Large crystal :
2378 ADC count

|deal output of crystal~2200
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Compare Data sets.

There Is three Uniformity data sets.

Before earthquake, using Rl source
Before earthquake, using Cosmic Ray.

After earthquake, using Cosmic Ray.
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Uniformity(R.l. Source)

. Uniformities(Light yields) of
crystals measured with R.l. source

2009~2010 at Osaka Univ.(before
build Csl Calorimeter)
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Uniformity(C.R.:Nov,2010)

. Uniformities of Crystals were meast| Uniformity NOV2010

after beam test at Nov. 2010. ; T ~
800 | I2.4
. Cosmic ray trigger position was 600 ! 2.2
different from now. C Pt
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Uniformity (C.R.:May-Jul,201 1)

. Uniformities of large crystals

were 0.9~1.2.

. Uniformities of small crystals

were 0.85~1.8.
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. Crystals( Uniformity > 1.5)->
Compare with other raw data.
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Compare Unitormity

Compare with Before-Earthquake

data
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Uniformity Source

. The influence of earth quake on Csl calorimeter was limited for output and
Uniformity.

« Difference of Uniformities of each measurement are less than 20%.
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Compare Uniformity

LightYield0526 In the case of most of
LJpstream Down&?’tream crystals, three data set of
1 . Uniformity agreed in each
1.08— : — :

106 T data set.
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Compare raw uniformity result for each case.
Displayed Graphs are Uniformity > 1.5 @ survey in

2011
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Measurements of uniformity are consistent among R.l. source, C.R.
(before earthquake) and C.R. (after earthquake)
-> No significant damage on Csl crystal due to earthquake
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Summary

. We surveyed earth quake damage of Csl calorimeter by
measure uniformities of all Crystals.

. Compared with other uniformity data.

. Result of survey, there is (no) significantly damaged
crystal.
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Back up
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Setup of Cosmic ray trigger Nov.2010
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Uniformity source vs cosmic(201 1)
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PMT &Csl

PMT Linearity measurement

Monitor PMT
LASER /
I / Flber

Variable ND F11te6

Uniformity Measurement
with RI source

Move RI source with X stage, measure 20 Point

>
==

Csl Crystal:50cm

I3 : monitor
14 : clock for pedestal
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