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Cherenkov Theory

Cherenkov Angle for a 3 = 1 Particle
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Cherenkov Detectors
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The Problem With C4F o

» The Cherenkov detectors in LHCb have traditionally
used Fluorocarbon Gasses as their radiating medium

» Refractive index of n = 1.0014.

» C4Fyp as used in RICHI, has ~ 6000x greater global
warming potential than CO,

» Buying and selling C4F1¢ was banned by the EU in 2014.

[1], 2], [3]
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Glass Instead of Gas

Number of Photons and Angular Sensitivity for 3 = 1 Particle
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Predicted Particle Separation: Ideal Glass
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Anyone Want To Get A Glass Later?
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Predicted Particle Separation: FP2
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Scintillation
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Scintillation
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Scintillation Simulation
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Simulation Without Scintillation (stacked)
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Scintillation Real

Background Subtracted Yields
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Testbeams
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Testbeams
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Testbeam composition

T10 Positive Particle Beam Composition
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Testbeams
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Testbeams

Run 3031, 2 GeV Run 3051, 2 GeV
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Testbeams and Overly Suggestive Circles
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Summary

v

Environmental and supply issues with C4F;o promp the search for its replacement as a
Cherenkov radiator.

I propose using a glass.
Samples have been produced.
and they generate Cherenkov light.

and the distribution seens to be consistent with what we expect.

vVvyyvyyvyy

Work is ongoing to further characterise the samples
(Dispersion and Radiation testing are in the works)
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Backup Frames




Ongoing: Dispersion
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Ongoing: Dispersion

Photon Yield
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Testbeams

Photon Count
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More Testbeams

Run 3032, 5 GeV Run 3054, 5 GeV
Sample in UP position Sample in DOWN position
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More Testbeams

Run 3060, 7 GeV

Run 3047,7 GeV
Sample in DOWN position

Sample in UP position
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Cherenkov Theory

Cherenkov radiation is emitted with an angle

1
cosfOcp, = —

n3

However it must escape the radiating medium into air. For this we use Snell’s law.
Nair SIN O, = nsin Oy,

Assuming ny;; = 1, Arrange for sin 0,

sin @, = /n? — 72
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Distribution of Photons from off-axis particles
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