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Vacuum assisted filtration

Pure Mo

250  C + He

Mo precipitates as MoO
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Increase heat to raise acidity and reduce volume
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R7 R8 R9 R10 R11 R12 R13 R14 R15 R16

R
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R1 = R3 = R4 = R5 = R14 = 402 k

R2 = R13 = R16 = R17 = R19 = R21 = R22 = 301 k

R5 = R6 = R9 = R10 = R11 = 200 k

R8 = 324 k R12 = 237 k

R15 = R18 = 475 k

R20 = R24 = 49.9 

R23 = R25 = 10 k

Ω

Ω

Ω

ΩΩ

Ω

Ω

Ω

K G D1 D2 D3 D4 D5 D6 D7 D8 D9

Sh

D10 D11 D12

C

C

A

Signal

0 1 1.6 1 1 1 1.2 1.5 2 2.4 3 33.9

C1

Eurofarad capacitors

C = 22 nF / 250 V

C1 = 3.3 nF / 2 kV    

type SP1792

type SP2488

with R3
with R3 and R4
with R3, R4 and R5

Ω
Ω
Ω= 6628 k

= 6226 k
= 5925 k

a)  Base for 3’’ Hamamatsu R6091 PMT

HV

HV decoupling capacitor

acquisition board

K D1 F1

C

1
F3 F2 D2 D3 D4 D5 D6 D7 D8 D9

C

C

A

C

D10

Signal

C1

2.432.11.51.2111.50.850.1700.188 ou 10.5
ou 12.5

Bourns resistors type CR1206−FX Eurofarad capacitors

C = 22 nF / 250 V

C1 = 3.3 nF / 2 kV    type SP2488

type SP1792

= 4784.7 k
= 5283.7 k
= 5685.7 k Ω

Ω
Ω with R3

with R3 and R4
with R3, R4 and R5

b)  Base for 5’’ Hamamatsu R6594 PMT

R1 = R3 = R4 = R5 = R6 = 402 k Ω

R2 = 499 kΩ R7 = 35.7 kΩ

R8 = 169 kΩR8 = 34 kΩ

R10 = R15 = R17 = R18 = 301 kΩ

R11 = R12 = R13 = 200 kΩ

R14 = 237 kΩ R16 = 422 kΩ

R19 = R22 = 49.9 Ω

R20 = 475 kΩ

R21 = R23 = 10 kΩ

HV
HV decoupling capacitor

acquisition board

Bourns resistors type CR1206−FX
1 nF / 2 kV put on
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VME

board

(2 boards per sector)
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trigger
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Distribution board (4*3 PMT)
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PMT
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signal
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board
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8 boards/sector

Acquisition

ALPHA TIME

HV
2 boards

Distribution
board
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8 boards/sector

board
10 analog ASIC
10 digital ASICanode

low cathode
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1 HV for internal layers
2 HV for external layers
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physical mode
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Tb = it1botg
Th = it2topg
T   = islotdcgα

Ta = ifastdcg
Tb = it1botg
Th = it2topg
T   = islotdcgα

Ta = ifastdcg
Tb = it1botg
Th = it2topg
T   = islotdcgα

Ta = ifastdcg
Tb = it1botg
Th = it2topg
T   = islotdcgα

Τα (17bits) = Ta(12bits)

Ta = ifastdcg

Th = it2topg = Stop−Meas − Anode = 0

Acquisition

Anode 

Stop−A 

α

T   = islotdcgα = 0

Ta = ifastdcg = Stop−A − Anode

T   = islotdcgα = 0

Ta = ifastdcg =  Stop−A − Anode

T   = islotdcgα = 0

Ta = ifastdcg =  Stop−A − Anode

Description of anode, cathode and alpha times

PMT trigger

Low cathode 

High cathode

Alpha meas. Fixed delay of 710 microseconds

Beta−type event description Stop−Meas

Alpha−type event description

T   = islotdcgα = 0

Ta = ifastdcg =  Stop−A − Anode
Tb = it1botg =    Low Cath. − Anode
Th = it2topg =    High Cath. − Anode

Tb = it1botg =  Low Cath. − Anode

Th = it2topg   = High Cath. − Anode

Ta = ifastdcg = Stop−Meas − Anode (12bits)
Tb = it1botg  = Low Cath. − Anode
Th = it2topg  = High Cath. − Anode
T   = islotdcg = Stop−Meas − Anode (17bits)

Trigger PMT trigger + layers of fired Geiger cells

trigger given by the number of fired PMTs

Start beta acquisition waiting for PMT anf Geiger cell signals

6.14 microsecondes (307 channels) after Trigger

Beta measurement allowed Delayed alpha measurement allowed

a) Beta event status 1

b) Beta event status 3

c) Beta event status 5

d) Beta event status 7

e) Delayed alpha event status 1

Alpha time inhibition

Alpha time inhibition

Alpha time inhibition

Alpha time inhibition

Th = it2topg =  Stop−Meas − Anode = 0

Tb = it1botg   = Stop−Meas − Anode = 0

Tb = it1botg = Stop−Meas − Anode = 0
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3

(−50  C)

filterair

µ0.01   m

(−50  C)

buffer
tank

µ0.3   m

filterair

NEMO 3

Electronics

15 Bq/m

3

0.15 Bq/m

0.015 Bq/m

fresh air

air cooler

carbon column

compressor

(7 bars)

dryer
air

cooled charcoal

2 x 450 kg

airtight tent
50 m  of air3

NEMO 3

3150 m  /h
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