OPTICS
UPDATE

By Jeremy Savoie



RAY TRACING UPDATE

e Translated into python

e |[mproved code structure with focus on PICO-
500 implementation

e Still some issue with LUT, but otherwise fully
functional

e Current work on jar defect with aim to tackle
low z region and dome



JAR DEFECT

sinc{sin{x)) sinc{cos(y))

Proposal from a recent software
meeting:
e \ariation in the scattering
angle (milliradian scale)
o Periodic surface
e Thickness variation (0.5mm),
jar bubble (??)




Uncertainty proposal

Following feedbacks from a recent
analysis meeting

e Previously used the wall thickness
as the uncertainty, but difference
front to back

e | ow z and dome have poor
reconstruction
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UNCERTAINTY TEST

Bubble size EEOO

e Seems like the bubble size 5 550
distribution is consistent =
and roughly uniform in the O 500
jar -

e From this assumption, we E 450
can use a 2D bubble size Y
distribution to determine S 400
the uncertainty in the -E

position reconstruction
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ISSUES
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Uncertainty is not well defined Multi-bubble Artefacts and
especially in the bulk counting Camera Bias

Software
structure




Raw Camera Data
Grayscala, 121915936 px iImagas
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e Does avery good job at 3D
reconstruction in the active region

e Struggles in the dome and low z
regions which limit our fiducial
volume. Probably higher
uncertainty in the back
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PROPOSAL

Raw Camera Data Fidmarks Finder
Fimds fidmarks and tangent
Greyscale, 1216x1936 pximages ine in image

e Restructure of the optics processing
e Focus made on modularity (easy to

[{:’sz;:zi:j [.di:*;:fﬁzm] G,ﬁfrz:t:ﬁi':fa add new position corrections)
table (LUT)
e Will allow for easier and better

corrections candidare bubbles
analysis

XYZlookup

3D reconstruction (L1)

L1 Corrections Uncertainty
Everything under the Sun (or Everything under the Sun
the Earth far SMOLAB) (or the Earth for SNOLAB)

XYZ_L2

Final position corrections (L2)




PROS & CONS

Pros cons
e Fasy to add new position e Alot of work is needed to
corrections restructure

e Reduce the bias and e Opticsisina “good”
artefacts position for PICO-40L

e Could easily make a paper
out of all this effort




WORK NEEDED

Raw Camera Data *
Greyscale, 1216x1936 px images

e | ower level (LO) is left virtually

_larTracker AutuBub Ray Tracing untouc h ed
Jﬂcru'?r"m"T:s"t 'ddf ] [ e L) ] e Separate XYZFixL2 into several
scripts + L1 corrections
\\_)/ mlmkup e Create this L2 final decision script
20 reconstruction ‘L” from XYZFixL2
e XYZLookup upgrade

e (Low priority) Have a fidmarks
finder script that will increase our
possibility




OTHER OPTICS WORK

Optics Paper Goals

e Documenting how it works e Single vs multiple bubble
through a tech note, ReadMe on discrimination
Github e Trigger

e Characterization of the camera e Ray tracing geometries
bias (bubble size distribution) e | owest z reconstruction

e Error propagation
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OPTICS IN A NUTSHELL

Ray Tracing Autobub

. StartinF at each pixel, it retraces the
K

||J_ath taken by aray e You saw Minya’s talk, so mainly find
e The geometry is optimized by the pixels where bubbles are located
iducial marks
e daves every interaction position in a
LookupTable (LUT)

XYZLookup

 Using every hit pixels, it tries to find crossing rays in pairs of
cameras

e The position is the average of the closest point between two rays

e It also averages over every matched pair of cameras



