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2x2 Purity Monitor Update
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The Need for a Purity Monitor
● This system monitors the electron lifetime in the cryostat’s liquid argon (LAr)

→ This helps to diagnose purity problems in the early stages of the cryostats 
operation, and immediately deal with them
→ At some point the TPC itself will be able to take over measuring the purity

M. Adamowski et al. The Liquid Argon Purity Demonstrator. JINST, 
9:P07005, 2014.
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How do we get the electron lifetime?
● A flashlamp is used to free electrons from the photocathode, 

which are then drifted though the Purity Monitor 

MICROBOONE-NOTE-1003-PUB
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Control Rack Assembly
This is a collective of 
equipment used for 
monitoring and 
controlling the Purity 
Monitor system.

This has all been put 
together and wired 
up at PAB. It has 
undergone an ORC 
and been approved.  
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Control Rack Assembly
These two pieces of 
equipment are 
standard and will 
appear in every rack. 

The Rack Protection 
System is in place to 
protect the rack in 
case of fire. 

The Surge-X is a 
power conditioning 
unit and surge 
protector. 
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Control Rack Assembly
Wiener Minicrate

This acts as the housing 
and mainframe for High 
Voltage modules. 

This module provides 
the High Voltage power 
to the system. 

It also houses a control 
module, which can 
receive signals from the 
PC. 
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Control Rack Assembly
NIMbin

This is another housing 
module in the rack. It 
provides the housing for 
the PreAmplifier module.

The PreAmplifier module 
takes in high voltage 
power, filters it, and 
passes it to the Purity 
Monitor, then receives 
and amplifies the 
signals, sending them to 
the Digitizer in the PC. 
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Control Rack Assembly
PC DAQ

This functions as the 
intelligence centre of the 
rack. It can be used to 
control different parts of 
the system.

It also houses the 
Digitizer module. This 
does all the useful things 
like trigger capture, 
recording, and setting off 
the flashlamp.
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Overall Cable Plan
Rack: Purity Monitor
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Purity Monitor System Testing

● We are now ready to start on some basic testing of the system to 
see how well it works

● On Friday we are planning to use a long Purity Monitor already 
set up with the vacuum/gaseous argon to connect to the rack and 
test data taking

● The status of the LUKE cryostat is also being investigated, as it is 
hoping that this can be used to take data in liquid argon    
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Conclusions

● The Purity Monitor rack has been set up, and passed ORC
● All cabling is in place
● We are now ready to try some testing in vacuum, gaseous argon, 

and liquid argon
● This is using a different Purity Monitor than the actual one 

however as the top flange and support rod have not yet been 
fabricated
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Backup
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Pre Amplifier Electronics

Fermilab Particle Physics Division 
Site Support Department 
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Purity Monitor Electronics Type 2, Two Channel  

FLARE 1 of 2

GND

750 pf
15 KV

10 M Ω 10 M Ω 10 M Ω 50 M Ω

750 pf
15 KV

7 3

9,  5

1

2,4  6,8

DZero Preamp
5 pf 20 Meg

16 Aug 2007

Amp 1 Anode

SHV

Negative
Cathode
Supply
2kV Max.

100 M Ω

499 Ω
*See Notes

LM317

7906

249 Ω 1N458

1.33 KΩ 22 µf
15 WVDC

0.1 µf

0.1 µf

0.1 µf

0.1 µf

1N4002

1N4002

0.1 µf 0.1 µf

+12 V

-12 V

COM

+8 V

-6 V

220 µf
10 V

220 µf
10 V

SHV SHV

SHV

SHV

To Anode

To Anode
Grid

To Cathode

Positive
Anode
Supply
10kV Max.
**See Notes

Amp 1
Test
Pulse

LEMO

Amp 1
Output

100 Ω
5 W

Sig

Gnd

Notes:
* Reduce this resistor value for lower noise but less protection
   of amplifier. This resistor effects both gain and low frequency roll off.  
** SHV connectors limit upper voltage to 5 kV unterminated,
     7.5 kV terminated.
*** Components matched in 1% pairs
External LV DC supply should be floating to avoid 60 Hz pickup.  
Mount all HV components rigidly.
Electrotatic shielding and corona dope required for lower noise.

TP3
1000:1

100 K Ω1000 pf
1 kV

TP5

TP4

1 KΩ

1 KΩ

GND
Ckt
Com

1 6

1 7

3 4

49.9 Ω

2 pf

Amp 2
Test
Pulse

LEMO

500 MΩ

49.9 Ω

2 pf

EC75X

+8V -6V

Amp 1 Cathode

Sig

Gnd

Amp 2 Anode

Sig

Gnd

Amp 2 Cathode

Sig

Gnd

GND

7 3

9,  5

1

2,4  6,8

DZero Preamp
5 pf 20 Meg

499 Ω
*See Notes

0.1 µf 0.1 µf

Amp 2
Output

LEMO

A1-1

A1-2

C1-1

C1-2

A2-1

A2-2

C2-1

C2-2

LEMO

T = 1 e-4 Sec.

T = 1 e-4 Sec.

500 MΩ

EC75X

0.01µf
3KV

0.01µf
3KV

0.01µf
3KV

0.01µf
3KV

1000 pf
1 kV

1500 M Ω

SHV

Anode
Grid
Supply
10kV Max.
**See Notes

1000 pf
1 kV

SHV

TP2
10,000:1

TP1
10,000:1

150 K

150 K

1500 M Ω

10 M Ω 100 M Ω 15 M Ω

10 M Ω 10 M Ω 10 M Ω 50 M Ω10 M Ω

1000pf
15KV

1000pf
15KV

1000pf
15KV

1000pf
15KV

1000pf
15KV

Jumper 
to Anode
Grid

1000pf
15KV

1000pf
15KV

0.01 µf
cerm. disc

Common Mode
Inductor ≈325 µH

Common Mode
Inductor ≈325 µH

Amplifiers matched to 1%
for Gain and Time Constant

Common Mode
Inductor ≈35 µH

+8V -6V

Common Mode
Inductor ≈35 µH

C.M.L
≈10 µH

C.M.L
≈10 µH

F

3AG 1/2 Amp

3AG 1/2 Amp
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AC Power Draw

 RPS18 AWG 1 A fuse

Surge-X
SX-1120-RT
(120V/20A)

Rack: Purity Monitor

Wiener Minicrate (1200W/10A)

12 AWG

Wall Plug – 120V/20A
Power panel and circuit

PC DAQ (400W/3.3A)
SL-3U-LLQ370M-GK  

24 AWG NIM Bin (96W/0.8A) 

18 AWG

22 AWG TP

System Sensor
        2WT-B

18 AWG

+-12V Converters (120V AC/0.4A AC)
812WSU120-1000 

22 AWG
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DC Power Draw

+ 12 V Converter / 1.0A

LAr Purity Monitor Electr
onics (Type 2)

shielded twisted 
pair 22 AWG

2x2 –  Purity Monitor DC 
Distribution

v1
Alex Moor – afm67@cam.ac.uk

Alan Hahn

Notes:          Notes:          

Wiener Minicrate

PC DAQ

 - 12 V Converter / 1.0 A

Detector Ground

Purity
Monito

r

SHV RG58

SHV RG58

SHV RG58

Anode

Cathode

Anode
Grid

  + 4 kV

+ 4 kV

- 400 V

PM Bias Ch 2 +4 kV
PM Bias Ch 3 +4 kV

PM Bias Ch 2 -400 V

ISEG EHS 8440p +4kV/4mA

0.01μ
f

100
Ω

Detector Ground

Cathode 
Grid

Faraday Cage

Support 
Rod

NIM Bin

SH
V 

RG
58

SH
V 

RG
58

ISEG EHS 8440n -400V/4mA
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