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Conditions
● 3 PMTs connected to 

scope
● Only low voltage 

applied
● (HV disconnected)

● Previously determined that 
none of these affected noise 
on non-modified channels:
– HV on/off
– LED lamps on/off
– External grounding conditions 

of NPS chassis or the 36 PMT 
distribution boards



  

Conditions
● PMT1 / Trace 1 (Top)

– Newly installed w/ shielding
– Shielding connected to base 

ground 2 ways (single wire): 
● through ‘extra’ ground pair 

pins on base PCB 
and 

● by direct connection to 
support rod using a crimp lug

Wire 
connection to 

shield



  

Conditions
● PMT2 / Trace 2 (Middle)

– Newly installed w/ 
shielding

– Shielding connected only 
to base ground through 
connection to pair of pins 
on PCB



  

Conditions
● PMT3 / Trace 3 / Bot

– “Before” noise level as 
reference

– 1st installed column of 
unshielded PMTs

● PMT 12 (column 0)



  

Characteristic Noise (Test 1)
PMT1

(<1 mV Pk to Pk)

PMT2
(<1 mV Pk to Pk)

PMT1
(~500 mV Pk to Pk)



  

Conditions (Test 2)
● PMT1 / Trace 1 (Top)

– Newly installed w/ shielding
– Shielding connected to base ground 1 

way only
● Connect to ‘extra’ ground pair pins on base 

PCB  was removed
and 

● by direct connection to support rod using a 
crimp lug was left
(This connection is much easier to make 
from a fabrication/installation perspective. 
Chris/Fernando wanted to see if it was 
sufficient by itself – it is.)

Wire 
connection to 

shield



  

Characteristic Noise (Test 2)
PMT1

(<1 mV Pk to Pk)
Basically unchanged

PMT2
(<1 mV Pk to Pk)

No modification/no change

PMT1
(~500 mV Pk to Pk)

No change



  

Inside the 
NPS



  

To Do List
● Assemble and test a full column of shielded PMTs
● Ensure cross-talk is not an issue between PMTs in final config.
● Evaluate assembly / shield installation issues

– Tolerances are very tight
– Fiber optic complicates an ‘easy’ slip on fit from behind
– Excess shielding material will ‘stack up’ in this close-packed 

environment.
● What are tolerances on the shielding dimensions and fabrication?

● NPS tank is not a Faraday cage due to plastic wall panels
– RF pickup is still very noticeable with cell phones (for ex.)
– True even for shielded PMTs
– I suggest either replacing the plastic panels with 1/8” Aluminum or 

‘laminating’ the inside of the plastic panels with conductive foil
● Option A is cleaner (requires fabrication time/$)
● Option B is cheaper but fussier (collaboration can do it ourselves though)

● etc ...



  

Cell phone signal pickup
● Note that the scope termination 

on channels 2, 3 is 1M here).  
Channel 1 has correct termination 
(50)
– Not “huge” (5–10 mV pk to pk), but 

this is steady state, noise was 
bursty depending on proximity and 
time

– Still a significant pickup that we 
should probably mitigate before 
getting surprised in the Hall...
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