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Response model 
to variation of T, 
P, O, and H

Goal: reproduce at the digitization 
level the response curves to 55Fe 
observed in daily calibrations

● Response curves depend on the 

conditions of temperature (T), 

pressure (P), oxygen conc. (O), and 

humidity (H).

● Crucial for a refined data-MC 

comparison.

● One of the missing steps in the 

digitization framework
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What we have 
today

● Calibration module by Melba: 
for each 55Fe position i in z: 
fitting procedure → a set of 5 
parameters 𝜃(z

i
) for each 

position. Note: based on 
calibration measurements → 
the convolution of all the 
detector response effects 
(electron attachment, charge 
quenching, light quenching, 
etc.)

● Digitization code:  two 
parameters → the gain G of 
each GEM and the electron 
attachment lifetime 𝜆
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Melba’s results 
at Step 3

The fitting procedure by Melba is able to 

predict the LY as function of T, P, O, and 

H with an accuracy below 5%
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1Pietro’s response 
curves

With opportune fine tuning we are able to 

find a pair (G, 𝜆) to reproduce the observed 

data, but not stable with time (aka T, P, O, 

and H)
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Suggested proposal
1. Implement Melba’s model into the digitization code: for any input of (T, P, O, H) and for every 

z [e.g. interpolation / polynomial fit to 𝜃(z
i
)], predict a 55Fe curve via the set of calibration 

constants C
j
 produced by the calibration fit.

2. Prepare a calibration map to associate any set of (T, P, O, H) - defined by the user as an input 

to the digitization - to a pair of (G, 𝜆) .

G 𝜆 55Fe Step1 55Fe Step2 55Fe Step3 55Fe Step4 55Fe Step5

1.000 1.000 // // // // //

1.000 1.001 // // // // //
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Information architecture

Produce digitized 
55Fe scans for 

1000x1000 (G,𝜆) 
pairs 

Calibration 
map

Input:
 (T, P, O, H)

Fit the daily scans both 
in RUN4 and RUN5 and 

get 𝜃(z
i
)

Extrapolated / 
polynomial-fitted model 

for a generic z

calibration 
constants C

j

Predicted 
equivalent 
55Fe curve

Check closest 
curve in the 
calibration 

map

Optimal (G, 𝜆)

Digitization
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Needs for maps production 
● Automated way to send digitization jobs on cloud     ✓   

● Generate digitization files without pedestals → reconstruction with random 

pedestals [missing, but recent work on it]  

● Automated way to reconstruct digitization output      ✓  

● Automated fitting procedure to assess the response curve for each (G, 𝜆) pair 

[missing]

● Construction and historization of the map → table on cloud? [missing]
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Needs for calibration constant 
evaluation

● Fitting procedure for 55Fe prediction at each step     ✓   

● Extend what has been done by Melba for Step 3 and RUN5 to all the calibration steps 

and to RUN4 [missing]  

● Construction and historization of calibration files → table on cloud? [missing]
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Needs for digitization code
● Implement a function in the digitization to reproduce the calibration model [missing]

● Implement a function to find the best (G,𝜆) on the basis of T, P, H, O input → what is 

the best way to compute the difference between two curves? Chi2? [missing]

● Ideal: extract (T,P,H,O) on the basis of input distribution (e.g. distribution in N days of 

data) event by event [missing]
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Recent updates
on digitization
code

● Complete refurbishment of

the code structure

[pull request #27]
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Recent updates on digitization code
● Split large MC input files into smaller digitized files [pull request #35]
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Recent updates on
digitization code

● User defined custom reference 

frame [pull requests #36, #37, #41]
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Recent updates on digitization code
● Redpix in the output tree of 

digitization file [pull request  #42]

● Possibility to not create TH2F

images in the output file to save

disk space [pull request  #42]:
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References
digitizationpp github page

Pietro’s recap presentation at the simulation meeting

Melba’s presentation at the analysis meeting

Melba’s presentation at the analysis meeting - last
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https://github.com/CYGNUS-RD/digitizationpp
https://agenda.infn.it/event/47845/contributions/270679/attachments/138270/207977/Digitization_parameters.pdf
https://agenda.infn.it/event/47007/contributions/264603/attachments/135169/202402/cygno_meeting_slides_8_05_25.pdf
https://agenda.infn.it/event/47788/contributions/270180/attachments/138121/207738/3_07_2025.pdf

