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Link to C. Marshall's talk from 
January Analysis Workshop

https://indico.fnal.gov/event/57076/contributions/257053/attachments/163019/215640/chris_20230119_minervacalibrations.pdf
https://indico.fnal.gov/event/57076/contributions/257053/attachments/163019/215640/chris_20230119_minervacalibrations.pdf


You Inst Logo

Task list

Presenter Name | Presentation Title 3



You Inst Logo

PSQL Calibrations Database
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• Tammy Walton has 
been hard at work 
setting up the 
conditions database 
and new 2x2 specific 
MINERvA software 
release

• All tables from the 
original MINERvA 
conditions database 
have been copied 
over, so we can just 
add to those existing 
tables
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Which calibrations are currently being applied?
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Plex Yes

Pedestal Suppression Yes, using data from a 2x2 MINERvA pedestal run in March

FEB Response Yes, using original MINERvA era constants 

Timing Yes, using original MINERvA era constants

PMT Gains Yes,

Fiber Attenuation No

Plane Alignment No

Relative Energy Yes, using original MINERvA era constants

Absolute Energy Yes, using original MINERvA era constants

Cross-talk No
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Plex
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• The plex is the mapping between electronics address and 
physical strip locations, and the first step for many other 
calibrations

• Necessary to run the tracker, which is in turn necessary for 
most calibration steps that rely on rock muons.

• The new plex exists and has been validated (inner detector 
only) through hand-scanning of through going muon events 
to search for any obvious kinks in tracks

• Eventually I plan to come back to this using an algorithmic 
plex correction method after other calibration steps are in 
place
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Pedestal Suppression
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• Pedestal runs have been 
taken and continue to be 
taken occasionally with the 
DAQ. 

• Currently using a pedestal 
table taken in around 
March, seems to perform 
reasonably well but there is 
at least 1 obvious problem 
area

• I’ve begun working on this 
in the past week
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FEB & Timing Calibrations (from Faiza)

 https://indico.fnal.gov/event/57076/sessions/21509/#20230119 Chris’s talk at the last workshop

Slide from Faiza Akbar

- Calibrations are applied to convert ADC counts recorded by the Front End Board to 
energy.
- Reuse and modify existing MINERvA calibration software for 2x2



FEB calibration: Qi(ADC)
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• Convert ADC to charge equivalence for the Front End Boards’ 
low, medium, and high ADC channels.

• Constants were measured in 2009 using a tri-linear fit for 
high, med, and low gains.

• There are 18 parameters: slopes and starting 
point of the  three linear segments

• A table with all the constants exists for each 
FEB in the MINERvA DB (text files).

• Following Tammy’s tutorial able to access 
MINERvA DB on the DUNE.

• FEB constants are ready to be uploaded on the 
production DB.

• Not time-dependent, need to update the DB 
only when there is a FEB swap

Slide from Faiza Akbar



Working on… 
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• Timing calibration corrects two effects:

• timing offsets on each FEB

• pulse-height dependent effect called “time slewing."

• For timing: calibration is determined using through-going rock 
muons.

• This calibration is critical for 2x2 in order to do timing-based 
track matching between MINERvA and LAr.

Slide from Faiza Akbar
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PMT Gain
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• Currently using the old calibration enabled in the nearline 
options settings

• Should be close for the majority of PMTs, but ~10% of 
PMTs are different with respect to electronics address

• Brooke Schuld to begin work on this soon.
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Other Calibrations (coming soon)
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• PMT gain and scintillator plane alignment are the two 
remaining “high priority” calibrations that we have yet to 
begin dedicated work on, but both have names assigned 
(Brooke Schuld & Roberto Mandujano).

• There are a few other remaining “medium priority” 
calibrations, some with names and some without so 
there is room for people to get involved

Tracking note-

• Most calibrations rely on having basic reconstruction, 
namely the ability to identify muons. 

• Noe has begun working on applying the reconstruction 
to our newly plexed data



Back up
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What’s happening in the detector
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• Ionization energy produces scintillation light 
in the plastic strip

• light is absorbed and re-emitted by a 
wavelength-shifting optical fiber in the center 
of each strip.

• Light propagates down WLS fiber in strip, 
then through clear fiber to PMT box, with 
some loss due to attenuation

• Photoelectrons are amplified by PMT

• PMT signal is digitized by FEB, giving pulse 
height in ADC counts and timestamp in clock 
ticks

 https://indico.fnal.gov/event/57076/sessions/21509/#20230119 Chris’s talk at the last workshop



A snippet of FEB constants in DB
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