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HELIX

High Energy Light Isotope eXperiment

HELIX is launching sometime this week!
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Learn more about this at Melissa’s Talk



Why are we measuring Cosmic Rays 7
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Figure from Particle Data Group (link)


http://pdg.lbl.gov/

Why are we measuring Beryllium 7

Nuclear abundance: cosmic rays compared to solar system
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How do we measure "Be and 'Be?

2.3m
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Measuring velocity for particles with E > 1GeV/n
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How do we measure "Be and 'Be?
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How do we get a 2.5% mass resolution?

Variations across the tile affect
the velocity resolution.

We need to account for them. By

knowing the refractive index as a
function of position.

Need to measure refractive index
better than 0.1%




Current Methods:

Aerogel
Scanning CCD Board
System Detection

System

Electron Beam Method

Image from: arXiv:2307.09689v1

Ne-He Laser

Filters

Turning Table

Prism Method

Image from: do0i:10.1016/j.nima.2005.08.072
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How do we get a 2.5% mass resolution ?

Optical Coherence Tomography

Reference mirror

Broadband wavelength Beam splitter
light source

g

Grating ~ \AH Linear image sensor

Image from Link
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https://www.hamamatsu.com/us/en/applications/medical-imaging/optical-coherence-tomography.html

How do we get a 2.5% mass resolution ?

How to get refractive index as a function of
position ?

Experimental Set up:

Zmir Ztop Zbot Zsam

I thickness = (Ztop — Zbot) — (Zmzr — Zsam)
ik o Zbot — Ztop
I (Ztop - Zbot) - (Zmir — Zsam)
7
A4 Air 7

Mirror Cameron Romanet MSc Thesis 11



How to get phase refractive index from group ?
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Thickness and Refractive Index
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Results so far:
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Next steps
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How do we get a 2.5% mass resolution ?

How to get refractive index as a function of
position ?

Batman USB for scale

OCT method
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How do we measure Be 10 and Be 97
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Y[cm]

Y [cm]

How to get refractive index as a function of
position ?

Results so far:

Intensity
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How to get phase refractive index from group 7
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How to get phase refractive index from group 7
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How to get phase refractive index from group 7
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