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Copper Braid Grounding

● Copper braid grounding FEMB12 to FEMB14 
was loose on inspection

● Test if this was the cause of worsened 
FEMB13 performance in coldbox tests  
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Comparison Before/After Coldbox
● Overall performance in SAS is now better than it was before the coldbox tests

○ Thanks to new improvements to the SAS environment
● FEMB 13 performance is not worse, but hard to say if the new Faraday cage has 

just canceled out effects from the loose braid

3



R. HuangFeb. 18 2022

Comparison Before/After Coldbox

● New SAS conditions suppress a number of peaks that were contributing noise 
in the SAS tests from before the last coldbox runs
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Comparison Before/After Braid Fix

● Noise got very slightly better after fixing the 
copper braid, but not clearly significant
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Comparison Before/After Braid Fix

● No significant changes in FFT from fixing the grounding braid
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Noise Conditions After Braid Fix

● Comparison of noise with all 
FEMBs on versus with a single pair 
of FEMBs at once

● CNR improvement of similar 
magnitude to single-FEMB-pair 
performance
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Plot from G. Miotto
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Antenna Tests

● Strongest response 
from 150 kHz 
antenna signal

● Little to no response 
from V and Z planes 
in all cases
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Antenna 150 kHz Response

● 150 kHz response clearly visible on U 
plane, but is an insignificant bump on 
the V, Z planes
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Antenna 150 kHz Response

● We see the noise increase scales with 
strip length on the U plane

● Shorter strips only see a sharp peaked 
noise, similar to what the V,Z planes see
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Antenna 300 kHz Response

● The 300 kHz peak can be clearly seen on 
the V,Z planes, but with no significant 
contribution to their overall noise
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Antenna 555 kHz Response

● Noise increase from this frequency is 
smaller because overall peak magnitude 
is smaller compared to lower frequencies
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Effect of Capacitors

● Test removing the filter capacitors between the adaptor boards and the shield 
plane

● Notable noise increase on U plane
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Effect of Capacitors

● Test with 150 kHz antenna signal on Jura side, with and without capacitors
● Removing the shield capacitors worsens noise performance on the U plane
● V,Z plane remain unaffected
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Summary

● Overall noise is now better than what we saw in the SAS before the last 
coldbox test

● Fixing the grounding braid between FEMB 12 and FEMBs 13/14 had a small 
improving effect on the noise

○ Possible this loose braid caused the excess noise seen in the coldbox, but it’s not clear
● U plane strongly sees noise from antenna placed beneath the CRP
● V,Z planes are highly shielded from this antenna noise

○ Effects are visible in the FFT, but not in overall RMS
● Tests removing the capacitors between the shield plane and adapter boards 

resulted in both worse noise in ambient conditions and worse pickup noise 
when the antenna is present

Thanks to the DAQ Team for collecting all of this data!
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