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What is an ARICH and why it needs a mirror?

Mirror Design for an ARICH Detector 
in a Hadron Production Experiment

What is the motivation?

How was the mirror studied?
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To reduce neutrino production modeling uncertainties in 
accelerator-based and atmospheric neutrino experiments.

Therefore help in the neutrino nucleus cross-section 
measurements, sterile neutrino searches, neutrino mass hierarchy 
and CP violation.

What is the motivation?

Many of the hadron interaction data relevant to GeV-energy neutrino flux 
predictions are insufficient for the precise neutrino flux predictions. 
Reduction of the flux uncertainty to levels of 3% are necessary.

Extremely difficult to measure the neutrino beam flux as a function of 
energy so Monte Carlo simulations based on hadron interactions and 
decays are used to make predictions of the neutrino flux.

https://arxiv.org/abs/1805.04163

https://arxiv.org/abs/1805.04163
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What is the motivation?

Measurements with beam energies below ~15 GeV (not 
currently accessible in NA61/SHINE beam line).

Measurements connecting production from ~2 GeV to 
120 GeV beams in single experiment.

Measurements on a broad range of target materials 
relevant for out-of-target interaction modeling.

New detection methods with independent systematic 
effects from NA61/SHINE.

Experiment to Measure the Production of Hadron At a Test beam In Chicagoland

https://arxiv.org/abs/1912.08841

https://arxiv.org/abs/2106.15723

https://arxiv.org/abs/1912.08841
https://arxiv.org/abs/2106.15723
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What is an ARICH and why it needs a mirror?

Aerogel Ring Imaging CHerenkov detector
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How was the mirror studied?

Photons Tracks
Aerogel 1.045
Aerogel 1.035
Mirror
Detector Plane
Incident Particle Track

33 cm 21 cm

Target spot Aerogels MAPMT plane (16 x 16 cm)

Geant4 Simulation Setup
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How was the mirror studied?

Wavelength 
from 

Simulation

Q.E Spline 
interpolation Assign weight Fill Histogram Calculate the area

Example:
Photons reflected histogram area:  320232.84
Photons that hit the mirror histogram area:  488112.91
Ratio of the reflected photons :  0.66



8

How was the mirror studied?

Companies provided the reflectance curves for the mirror materials.
The reflectance was then incorporated into a Geant4 simulation.

Miro Silver material showed a better performance reflecting most of the signal photons.
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How was the mirror studied?

The reflection profile was measured with a pin-photodiode to study flatness.
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What is an ARICH and why it needs a mirror?

Mirror Design for an ARICH Detector 
in a Hadron Production Experiment

What is the motivation? How was the mirror studied?

Neutrino Flux Aerogel Ring Imaging CHerenkov detector

Simulation

&

Experimental measurements



Thank You !
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