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Beam monitor damage
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In February we went to the CNAO to pick up the 
Beam Monitor that had finally been released 
from the Radioprotection service.
Unfortunately, we found damage to 2 field wires.
Mario Anelli, from Rome, who built the detector 
15 years ago, was available to help us.

Beam monitor damage
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Mario Anelli at work
Thanks to Roma people!
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Beam Monitor 
repaired

Plane 0
Channel 0
(The repaired one…)

Tested in Milan lab. Seems ok
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Protection against accidental damage

We studied some protections and asked to the Milan mechanical workshop to build them
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Removable, transparent, 
polycarbonate protections on 
every side access  to pins and 
PCB’s.

Made with the help of 3D-printing 
technique, and exploiting already 
existing threaded holes in the 
Aluminum frame to fix  them

We also asked for new 
protections shields for 
the 2 mylar windows, to 
be used during 
transportation and 
laboratory operation
(to replace those ugly and 
unreliable pieces of 
carboard fixed with paper 
tape...)



Frontal cover
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“Graduated” 
scale 
reference

Center reference

TPU 
(Thermoplastic 
Polyurethane)

Aluminum

polycarbonate

ABS



Side and bottom covers
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ABS

polycarbonate
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To be added: protections for lemo connectors



HV capacitor
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Possible critical component?
• Recently, we have re-analyzed in 

detail the performance of BM 
preamplifiers. We started from 
the analysis of the  circuit 
diagram that we got from LNF 
years ago

• We were able to understand 
better different  aspects, but we 
also realized that we might have 
one component which can be 
critical from the point of view of 
reliability
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Possible critical component?

Capacitor to 
decouple DC HV 
on anode wire 
from readout 
circuit: 
It is marked as 
2.0 kV max in the 
circuit diagram 

Multi Layer Ceramic Capacitor (MLCC)
Unfortunately, there are no visible 
marks on the component
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We cannot say if what reported in the circuit diagram we inherited from LNF is 100% correct, 
but it’s probably true, given the actual size of the capacitor.
So far, we have always neglected this aspect: in the past, we often used HV around to 2.1 kV, 
or even slightly higher, to improve efficiency in proton beam runs (for instance in 2025 
emulsion runs) 
There is certainly a margin of tolerance in these components (at production they are usually 
tested up to 120% of rated voltage), but it’s better to be conservative and not take any chance: 

A failure of this capacitor would be fatally destructive for the rest of circuit

From now on, we propose to use always HV values ≤ 2.0 kV

One option might be to reduce the gas pressure a little, so to get a higher E/P ratio. 
This would probably result in better efficiency but we are aware that this would have a 
significant impact on space-time relationships, which in that case must be recalculated.
In addition, the change of pressure requires to wait for at least half an hour. This means that a 
proton run should be scheduled so that the BM can be prepared well in advance



Another episode of the “BM wire shadow” 
series...
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At the Bari meeting we proposed the hypothesis of electrostatic displacement of the wires as 
a possible explanation

With the help of Yun, we used the Garfield code to calculate such 
displacement, which, for a given geometry, is a function of voltage, wire 
length and mechanical tension (70 g for anode wires, 120 g for field wires)

No way: with such a short wire length, the maximum displacement turns 
out to be only of the order of few microns

The mystery remains still unsolved, but we continue to investigate.
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