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Design of the veto detector around beam axis
for the KOTO experiment
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ABOUT KOTO EXPERIMENT
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» Observation of the rare decay K = TTOVV 5l G N

* Cs| Calorimeter detects 2y

¥'3Gev Y00 RO §

to reconstruct TTV S D,

cCot FB CC0Z2 MB BCvV Cv CsI CCO3 CC04 CCO5 CCO6 BHCV BHPV

IlLL\L L\JJ\IJ\' ( // ; :
R LIS

3.5 m

125 m

20115F12819HAEH



BACKGROUND

» Other kaon decays with particles escaping detection
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BACKGROUND

» Other kaon decays with particles escaping detection
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VETO DETECTOR (CC04)

» Default CCO4 design

59cm
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» 30X /x/cm Csl crystals

» 30x3%x/cm Csl crystals

» need redesign!

Today, shift to

downstream
(about /.4mm)
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SIMULATION METHODM

plate

» particles which don't decay
of total beam particles
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BEAM SIZE

» 2416652 neutrons which hit on the CCO04 rear position
of 4678099 total beam
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SIMULATION METHOD®)

* only Ky =101tV plate
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DIRECT HITS ON THE CCO4

» statistics of K = 119110 are 6x [0
» |/1000 of 3 years run

 vertex cut 3000<z+<5000mm

almost hits are within = 140mm
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Entries 138326
-§1500 B Mean x 0.01122
= B Mean y -0.05024
— - RMS x 63.01
1000— RMS y 63.32 300
500 —
o
-500—
-1000[—
1 50 B 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
-'P500 -1000 -500 0 500 1000 1500
x[mm]
CCO04 hit h2
Entries 138326
—300 Mean x -0.002543
E - Meany -0.05245 I220
— - RMS x 62.58
> 200 RMSy 6288 |200
B —180
100 . —160
- —140
o 120
- —100
-100 :_ —80
B 60
-200 :_ 40
C 20
- 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1
3%100 -300 -200 -100 0 100 200 300 400 .
X[mm]

250

200

150

100

50

0

20115F12819HAEH



DIRECT HITS ON THE CCO4

Entries "2 239220
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CSI GAP PROBLEM

Csl surface h2
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PUNCH THROUGH(CCO03)

» the probabllity for a particle not to

suffer an interaction in a distance x
x punch through

P(x) =e 2 A:mean free path
fory A= g[XO] » P(x) = e , X[ X0}

probability of punch through
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HITS(PUNCH THROUGH CCO3)

* vertex cut

3000<z,1=x<5000mm

* vertex cut

3000<z1x<5500mm
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SUMMARY

ERRRERdole size of the default CCO4 Is enough

» Considering CCO3 punch through,
wider coverage (~x400mm) may be required

* [here are some Ys that pass through the gap of the Csl crystals

10 DO

* Jo estimate the background number using inefficiency of CCO04

* o study Ys that pass through the gap
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