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ePIC pfRICH Aerogel
Imaging Aerogel with a Microlens

Matt Posik
Temple University
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Microlens Concept
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Sensor

Images courtesy of Thorlabs
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1) Displaced Image
2) Distorted Image

Slide from Alexander, Chandra, Julian, Sean study
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https://docs.google.com/presentation/d/1ub0h1YwaMrE3DCUEAfsUIbO3nDLYVPx5oS47DIQYuQY/edit?slide=id.p

Microlens
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Using CMOS

camera with

multi-lens array

(MLA) toimage Input fiber:

beamspot bundle
reflected from
mirror.
Input fiber:
200um

Single 200 um fiber

View through MLA of camera sensor

Slide from Sean Stoll: see presentation
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https://indico.bnl.gov/event/28178/contributions/107780/attachments/61997/106367/pfRICH%20Large%20Mirror%20Test%20Stand%20Update%20-%2005222025.pdf

Transmission ep@

Aerogel Position 1b

No Aerogel (b

Camera

Microlens

Aerogel
Aerogel Position 2b Aerogel Position 3b
Converging
Lens
405nm LED
(single fiber)



Transmission: No Aerogel
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Transmission: Spots with Aerogel

i Blue spot (cropped image;
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Transmission: 2D Fit Results (Spot 1)
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Transmission: Displacements and Pitches
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» Small centroid displacements generally
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~1 um or less

» Largest displacement (~ 10um) from

aerogel 1b image

Position is closest to aerogel edge

» Pitches appear stable
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» Error on position from fit ~ 0.1 um
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Reflection ep@j

Aerogel Reflect Position 1b Aerogel Reflect Position 2b
- - -
Aerogel Reflect Position 3b Aerogel Reflect Position 4b
Microlens Converging

Lens

Camera —= |
LED

» More variation seen in reflected images
* |ntensity and shape (see video scan in backup)




Microlens Next Steps ePI-:&S

O Transmission
» Current analysis approach doesn’t seem statistically precise enough to assess deviation
* |Include all full spots from the image in analysis and try using fit to describe changes to the overall spot grid
= Try increasing sensitivity by increasing the lever arm from ~40cm to 200cm
» Can setup also be used to assess forward scattering?

= Measure spot broadening vs diaphragm opening.

O Reflection
» Use current analysis approach to take first look at a few spots.
= This method seems more sensitive than the transmission method
= Extend analysis to include all full spots in the image
» Repeat measurement at different angles of incidence

» Can this setup be used to assess Brewster’s angle?
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Backup
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Aerogel Scanning Video
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Transmission Scan

Reflection Scan




Transmission: 2D Fit Results
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x error [um] y [um]
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0.15758
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