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1.3 KOPIO Detector
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0 1.8: KOPIO Detector 0 O O

1.3.1 Preradiator
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0 11: PROODOOODO

angular resolution 2bmrad
photon conversion efficiency 0.7 (O 2Xy)
shower position measurement 0.45cm

position resolution 150-200pm
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1.3.2 Calorimeter

Preradiator 0 000 000 vO0000D0D0OO0OO0DOO0O0O0ODOO0OOyO00O0ODOODODOO
0000000000000 0DO000DO0O00 PROOOODOOOOODOO Calorimeter O
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O sandwich detector DO 00 D000 0O0O00DOO0OO000O00O0O0O0OO0ODOOOODOOODOOOOO
O scintillator D 00 0000000000 1.20 Calorimeter 0 00000000 OO0O

0 1.2: Calorimeter 0 OO OO0
1. Time resolution: approximately 60ps//FE(GeV')

2. Enegy resolution: 3-3.5%// E(GeV')

3. Granuarity: 1lcm
4. Radiation lengths 15.0(17.0 including the preradiator)

5. Physical length: approximately 60cm

WLS fiber

O 1.11: Shashlyk OO OO OO0O0OOOOODOOO0OOOOOOOODOOOOOCODODOOOOODO
gobooboboooobooobuoboooooobooooboboobboobooon
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1.3.3 Barrel Photon Veto

Barrel photon veto N O OO 0O 1.1200000000000000000O000O0OO0O0O0O0ODO
0000 vetoOOOK; —» n7°(K,) 000000 y00000000000D000O0O0DODOO
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barrel photon veto D DO OO0 00000 13000000

Scn[at

Lead foil

Plastic scintillator slab

PMT

0 1.13: Barrel Photon Veto 100 000 UOOOO0ODOOO0O0O0O0OOOO0O0ODO0OOO0O0O0O OO
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O 1.3: Barrel Photon VetoO O OOO OO O

Parameter Value

Photon inefficiency 1.5x10~%

70 inefficiency 0108

energy resolution 5.0%/\/E(GeV)
timing resolution 60ps//(E(GeV))
position resolution 3-4cm

angular resolution | 250mrad (F, = 100MeV)

1.3.4 Barrel Charged Particle Veto O [0 [

goooooooooboooooooooobooooooooon
o K; =t 70 (Ki3)
o K —eftm vy (Kesy)

o Ki, wetm v (Kes)

Ks0D0OO0OOA'000000000000000000000000000000000D00
Ke37DK63DDe"'DDDDDDDDDDDDDD yOOOx- 0000000 (7 p — 7%) 0
0000000 "0 2y0000000000000000000000000000 et00
goboboboobouoobooooobbobboobobobooobooooooobobobog
gbboobobooboodobooboobououooooboboboboboobooooboobobobOobooaoon
0000 1hmmO000000 Inner 000000 bmm OO0 Ower 000000000000
0000000000000 0000 HPD(Hybrid Photo Diodes) 0 DO 000D ODODO 1.40
000000000000 114000000 BarrelOO OO vetoOd OO (Barrel veto) 0 00O O
00000000000 10 3Torr 000000000000

0 1.4: BarrelOO OO VetoOOOOODOOOOOO (P: pion momentum)

Particle Inefficiency

T 1.5%(10~* + 1072 /maz(200., P))
et 0.05/E(MeV)

nt 107°

e” 10~4
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moderate vacuum

high vacuum
= Vacuum chamber ¢ feedthroughs cooling
— vacuum window pumping

scintillator

O 1.14: Barrel DO OO vetoOD OO OOOOO0OOOO0ODOOODOOODOOODOOOODOOO
00000000000000000000 10 3Torr 00000000000
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1.3.5 DownStream Charged Veto
Magnet Veto

gooboobooooooobobboooooooboooooobbobobboooooboo
OO00D0OO0O000000O0O0OPreradiatord Calorimeter 0 D OO D0OOO00OO0O0O0OO0OO0O0O0O
000000000000 (0 1.1500)0000000000000O00O0O0O0OODODO0ODO
oooooobogoooobobobbbobooboboboon

2V
.
L&‘){j'

O 1.15: 00000000000 Sweeping magnet 0 00 O O Preradiator O Calorimeter 0 0 OO
00000000000 DooooDoOoU0oU0oDooOoODODOoDOooDDOoODOOOO

Eye-pipe Charged Veto

Jo0ddddbd0dd0oddoodbOobo0oooooo0obooDoDbOOo0ooDOooDooooDooDOon
00000000 000000D0000 Preradiatord Calorometer 0 0000000000000
000000D0O0D0O00O0d Preradiatord Calorometer 00 000 OO0 O0OO0OOODOODOO
ooooodo 2000000
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1.3.6 Beam Catcher

000000000 (catcher) 0000000000000 DODOD0OOODyODOOOODOOO
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Sinch PMT

Pb block|

Pb sheet
Beam

aerogel parabolic mirror

U117 000000000000000D000
oooooooboogoooogn 5inchPMT O
goo

15

U118 0000o00oogoooooboboon
gogoboooooooooobooon

Ols:0000boooooobooooon

photon efficiency > 99% above 300 MeV
neutron efficiency 0.3% at 0.8 GeV
false veto probability 11.9% due to neutrons
3.0% due to Ks in the aerogel catcher
1.7% due to Krs in the guard counter
single’s rate (max.) 1.8 MHz due to neutrons
325 kHz due to Ks in the aerogel catcher
175 kHz  due to Kps in the guard counter
1.8 MHz due to beam photons
efficiency loss by blindness 1.0% due to neutrons
1.7% due to beam photons
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[0 20 Eyepipe Charged Veto[ [ [

Charged particle background
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good
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0 3.6: Main LEDO Background LED OO0 OO OODOOO
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scaler 1 | scaler 2 | LED rate [Hz] | LED rate [Hz]
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50M 625 80 1k 625k
50M 806 62 1.00056k 806k
1M 999 1 1.001k 1M
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3.6 Position Dependence
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