
Bubble Update 
08/19/2022 

David Neto



Analysis Issues from Last Weeks Meeting 
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• Deadtime
• On bubble detection from JLab side beam is 

off 10.0 seconds (returns in ~ns)
• Bubble Chamber 10 second quench then 

return to operating pressure (what is 
additional relaxation time?)

• Cross section
• The energy at which we measured cross 

section is not the same as the electron 
beam kinetic energy.

• Similarly, the energy error bars are not the 
same as the ~10 keV limits for the electron 
beam. 



Deadtime
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• Unfortunately, only one PT log was recorded with
a polling rate every 0.1 seconds (first PT log).

• In addition, this only covers one run.
• Run 30
• Cosmics
• 15 Bubbles
• Run Time ~800 seconds
• After last bubble run ended to change warm 

volume temp on chiller control (however, it 
looks like PT program wasn’t restarted so 
chamber stayed at high pressure after run).



Deadtime Run 30
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Deadtime Run 30
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Deadtime Run 30 Time for P = 100 to P = 100
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10.2 ± 0.1 s

• First simple test
• Look at time it takes to go from P

= 100 psi at start of quench and 
then back to P = 100 psi when. 
returning to operating pressure.

• Every bubble in the run took 10.2 
seconds to do so.



Deadtime Run 30 Time Quench to Op P
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Deadtime

• In Log, run P ~ 88 psi
• From PT File we find average

• Only looking at P < 100 psi 
(otherwise we assume part of 
quench cycle)

• From PT file we find average operating 
P = 88.32 ± 1.33 psi

• Define chamber as “Active” for
pressures within 2 sigma of average

• For Run 30,  “Active” when P < 90.98
psi

• For this run, bubble efficency ~ 70% at 
90.98 psi and increases to 100% for P < 
89.25 psi



Deadtime Run 30 Time Quench to Op P
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Deadtime

• In Log, run P ~ 88 psi
• From PT File we find average

• Only looking at P < 100 psi 
(otherwise we assume part of 
quench cycle)

• From PT file we find average operating 
P = 88.32 ± 1.33 psi

• Define chamber as “Active” for 
pressures within 2 sigma of average

• For Run 30,  “Active” when P < 90.98 
psi

Averaging over all 14 bubbles
Deadtime = 10.5 ± 0.4 s



Deadtime (Ernst’s Analysis)
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From Ernst_Bubble_22June2018.pptx on Bubble Wiki

Runs 103, 104, 105, 108



Deadtime
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Here, use the average current from EPICS 
and look at effect of bubble efficiency



Deadtime

08/19/2022 DNeto - Bubble Update 11

Deadtime = 10.5 s
No Efficiency 

Correction



Deadtime
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Deadtime = 12.0 s
No Efficiency 

Correction



Deadtime
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Deadtime = 10.5 s
With Efficiency 

Correction



Deadtime
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Deadtime = 12.0 s
With Efficiency 

Correction



Deadtime Summary
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• From Run 30 we have a measured deadtime
• Deadtime = 10.5 ± 0.4 s

• Looking at Rate vs Current
• Little difference between 10.5 and 12 second deadtimes
• Both show “Linear” relationship (double current should double 

rate etc…)
• However, using 10.5 does give a slightly better result (but, to me at 

least, this would be the definition of “splitting hairs”)



Cross Section Wilmes Data
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• Data from 2002 PRC Wilmes paper is 
transition to 1st excited state at 110 
keV

• We measured transition to g.s.
• This data was not included in Wilmes

PRC paper but is in the Wilmes thesis
(Figure 8.1 top left plot).

• Pulled data from the PDF that we can 
use in our cross section plot to 
compare to Wilmes (there are tiny 
errorbars which I haven’t included but 
will later).



Cross Section: At which energy did we 
measure the cross section?
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• Using the bremsstrahlung profile from
Geant4 and the Breit-Wigner cross
section.

• Compute the normalized discrete 
convolution.

• “Signal Response”
• Very similar to how you compute 

Gamow window.



Cross Section: At which energy did we 
measure the cross section?
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• Here is result for
T_e = 4.803 MeV

• Maximum gives 
energy of 
measurement

• Full width at half 
max gives the “1 
sigma bars”



Cross Section: At which energy did we 
measure the cross section?
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• Here is result for 
T_e = 4.803 MeV

• Maximum gives 
energy of 
measurement

• Full width at half 
max gives the “1 
sigma bars”
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Cross Section
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• Plot Wilmes data to g.s. from
Thesis.

• Using new energy points and 
error bars.

• Need to double check 
conversion from uC to number 
of gammas (there maybe an 
error which is reducing our 
cross sections by ~40%)

• Issue with two highest
measurements do to both 
being so close to resonance 
(there electron energies 
where only 50 keV apart).

• Wilmes data has issues (R
Matrix calc will address this).


