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Two different aspects:

• Creating a software environment (FD_Calib_XY DB) integrated 
with the existing Calibration Database for producing Absolute 
Calibrations based on XYScanner measurements

• Investigating, through an independent analysis, the reason for the 
discrepancy between the current CalA and those reconstructed 
using the XYScanner measurement."

Some note on XY Calibrations 
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Create A FD_Calib_XY Database

XYScanner
o IDXY

o Source {Kit or Olo or Tube}
o IsOKMeaure
o Time {GPS and UCT}
o CameraMeanValue
o CameraVarianceValue
o PathRootFile
o PathCalABefore
o PathCalAAfter
o Note

XYPixel
o IDPXY
o IDXY

o Value
o Variance

Easy to to do !
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Inserted 90 XY files.
81 from Paul, 9 from Christoph



Gaetano Salina

Some notes on XY Calibrations 

November – December 2024
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Details !

I select the closest CalA after 
CalXY time.

Selected CalA is not the CalA 
used by Kit
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Details !

?

?

?
What's 

happened ? 

See below...
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CalA

CalXY
Paul set

CalXY
Chris set

CalXY/CalA !
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Coihueco Mirror 3

𝐴!"# 𝑛  Cal A from XY

𝐴!$%&' 𝑛  Cal A from Drum

𝐴!"#

𝑛(), 𝑛(* = Reference	nights

15 Oct 2022

Absolute	value	from	XY 

Generate,pixel by pixel, new 
CalAs 𝐴!"# 𝑛  given a reference 
CalXY 𝑛$%	taken right after an 
XY measurement 𝐴!"#. 

𝐴!"#$% 𝑛 =

𝐶!&'()
𝐶*+, 𝑛
𝐶*+, 𝑛-.

𝑅! 𝑛-.
𝑅! 𝑛

𝐶+)#*+,𝐴!"#$/

𝐴!01 𝑛 =
𝐶*+, 𝑛
𝐶*+, 𝑛-2

𝑅! 𝑛-2
𝑅! 𝑛

𝐴!01
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Coihueco Mirror 3
Oct 2022

𝐴!"# 𝑛 = 𝑓! 𝑛$%, 𝑛$& 𝐴!'()* 𝑛

𝐴 !
"
#
𝑛
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-
𝑛

𝐶+
,-

𝑛 $
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𝑅 !
𝑛 $

&

𝑅 !
𝑛

𝐴 !
"
#

Generate,pixel by pixel, new CalAs 
𝐴!"# 𝑛  given the drum value 𝐴!&'() 𝑛

 With a bit of algebra

𝐴!"#$% 𝑛 = 𝐶!&'()
𝐶*+, 𝑛
𝐶*+, 𝑛-.

𝑅! 𝑛-.
𝑅! 𝑛

𝐶+)#*+,𝐴!"#$/

𝐴!01 𝑛 =
𝐶*+, 𝑛
𝐶*+, 𝑛-2

𝑅! 𝑛-2
𝑅! 𝑛

𝐴!01

𝐴!"# 𝑛 = 𝑓! 𝑛$*, 𝑛$% 𝐴!&'() 𝑛

𝑓! 𝑛-., 𝑛-2 = .
+34567+879

:8;
+:8; /<=
+:8; /<>

-3 /<>
-3 /<=

33?@

33A9BC
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Evaluate the long CalXY stability

𝐴!01

𝐴!"#$% 𝑛

𝐴!01 𝑛
𝐴!01 𝑛-2

𝐴!01

𝐴!"#$% 𝑛

𝐴!01 𝑛
𝐴!01 𝑛-2
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𝐴!01

𝐴!"#$% 𝑛

𝐴!01 𝑛
𝐴!01 𝑛-2

𝐴!01

𝐴!"#$% 𝑛

𝐴!01 𝑛
𝐴!01 𝑛-2

Evaluate the long CalXY stability
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𝐴!01

𝐴!"#$% 𝑛

𝐴!01 𝑛
𝐴!01 𝑛-2

Evaluate the long CalXY stability

Los Leones      Los Morados     Loma Amarilla      Cohiueco           Heat

LM3 = 4.51
          LM4 = 4.63

Errors not shown for clarity of the graph

The XYScanner values fluctuate a bit.
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Evaluate the long CalXY stability

Los Leones      Los Morados     Loma Amarilla      Cohiueco           Heat

LM3 = 4.51
          LM4 = 4.63

Errors not shown for clarity of the graph

The XYScanner values fluctuate a bit.
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Los Morados 3: 
What's happened ? 

A

B

A) Analyzed at 2023/11/14 by 
Christoph, I suppose ! It is part of the 
81 original files.

B) Analyzed at 2024/10/29 by myself 
using the Kit scripts.

Were different scripts used ?

File cal_m09_012809_2023-11-13.04-15.root

Start and Stop detection !
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An independent and systematic analysis of 
XY Scanner data needs to be conducted !

What is the algorithm used for detecting the 
start and stop?

Is it stable ?

Start and Stop detection may not be so easy
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Start and Stop detection: ADC Trace 

Position 58 of 1706, pixel 3

Position 53 of 1706, pixel 3Position 50 of 1706, pixel 3

Cohiueco 
Mirror 3 
Run 15487
OLO
Step = 6 
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Start and Stop detection: Start, Stop Time Cohiueco 
Mirror 3 
Run 15437
Run 15468
Run 15470
Run 15472
Run 15487
OLO
Step = 6 

Kit Code

Rome Code
Start ~ 277 Stop ~ 325 Width ~ 50

Start = 100 Stop = 350 Width =250

??? ??? ???
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Start and Stop detection: Start, Stop Time Cohiueco 
Mirror 3 
Run 15437
Run 15468
Run 15470
Run 15472
Run 15487
OLO
Step = 6 

Kit Code
Start = 100 Stop = 350 Width =250

??? ??? ???

The Start and Stop values shown by Christoph in 
his thesis match those found by the Rome code. 
Is there an error in using Kit's scripts?
100 and 350 are the default values

Default values must be tuned !



Gaetano Salina

Some notes on XY Calibrations 

Start and Stop detection: Start, Stop Time

Cohiueco 
Mirror 3 
Run 15437
Run 15468
Run 15470
Run 15472
Run 15487
OLO
Step = 6 

Run 15437

Run 15468

Run 15470

Run 15472

Run 15487

No Start & Stop 
Detection
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Start and Stop detection: Integral evaluation

Cohiueco 
Mirror 3 
Run 15487
OLO
Step = 6
Only the first 8 pixels 

The evaluation of the integral is sufficiently robust with 
respect to errors in the start and stop
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Start and Stop detection: Integral evaluation

Cohiueco Mirror 3 
Run 15487
OLO. Step = 6
Only the first 8 pixels 

𝜇456/'(
𝜎456/'(

𝜎7'48

𝜇9'48

𝑍𝑠𝑐𝑜𝑟𝑒 =
𝜇+,-./0 − 𝜇1/+2
𝜎+,-./0 + 𝜎3/+2

98% of the integral value is due to 
signals with a Z-score > 3
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Start and Stop detection: Integral evaluation

We find an integral 
value that is 3% lower 
than Kit’s; 
unfortunately, this 
increases the value of 
the CalXY/CalA ratio
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Stability of the integrating sphere signal

The light pulse emitted by 
the sphere is detected by an 
LED and recorded in a CSV 
file for each position of each 
measurement

For each pulse we calculate 
the integral
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Stability of the integrating sphere signal: Distribution

𝜇 = 274	 ± 15 𝜇 = 259	 ± 7 𝜇 = 274	 ± 9

2019 2022 2023

AllDo we need some kind of LCU correction ?

NO ! Fluttuazioni dell’elettronica di lettura del segnale !
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Geometric

𝑓+,-𝐴.!/% = 2.471(1)
MonteCarlo

𝑓+,-𝐴.!/% = 2.473(1)

Entirety of Light-Source Positions: Coverage 
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1) L’ analisi dei run pre-2024 e’ dubbia. Dovrebbe essere rifatta completamente, ponendo 
attenzione alla convergenza della procedura di Start-Stop e inserita nel DB creato.

2) L’ analisi dei run 2024 dovrebbe essere corretta e va solo controllata.

3) Nessun dato a mia disposizione delle misura in laboratorio di Lsrc (Misura assoluta)

4) In generale il code di analisi e’ sensibile all’algoritmo di start e stop che deve essere 
tunato caso per caso. Sarebbe preferibile l’eliminazione di quello attuale nella catena di 
analisi di KIT e la sostituzione con un altro.

5) Kit non ha man-power sul progetto. La parte di analisi e’ in mano a studenti di PHD con 
tesi su un altro argomento.
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Si torna al solito problema metodologico-organizzativo:

Problemi che toccano la produzioni dei dati di supporto 
all’analisi devono essere completamente in mano a un 
gruppo ristretto di personale Staff, per evitare perdite di 
conoscenza e di tempo lavoro all’evaporazione dello 
studente di PHD. Poche chiacchiere e molto lavoro di 
gomito.

Va da se se questa condizione e’ necessaria ma non sufficiente … 
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Correzioni HECO

Anni di appassionate discussioni in frequenti e  affollati meeting, ore di 
lavoro sull’off-line, presentazioni, GAP e presentazioni ICRC … ridotti ad 
una banale media aritmetica per poter continuare a runnare … 

∗∗


