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Optical Separator Layout

Overview

The pre-separator layout is really a challenge for the material selection and the ion-
optical performance. The described solutions fulfill all the goals of a versatile next-
generation in-flight facility.

Key Takeaways

An optical separator layout involves arranging sensors, optical elements, and
processing units to efficiently identify and separate target materials or isotopes,
depending on the application.

Industrial Optical Separator Layout

In waste sorting plants, optical separators are designed to automatically classify and
separate materials such as plastics, metals, or biodegradable items. The layout
typically includes: Sensor Array: Multiple synchronized cameras or hyperspectral
sensors capture real-time data on the input stream. Data Acquisition System: Collects
and processes sensor data, feeding it to computer vision algorithms.

Processing Unit: Neural network-based algorithms analyze the captured images to
identify relevant waste items. Actuation Mechanisms: Robotic modules or air jets
remove or redirect identified items to appropriate bins. Integration with Plant
Workflow: The layout ensures minimal blockages, efficient handling of bulky items,
and seamless integration with upstream and downstream processes.

The design emphasizes sensor placement, field of view, and synchronization to
maximize detection accuracy and throughput. Energy efficiency, modularity, and

adaptability to different waste types are also key considerations.
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Optical Separator Layout (Nuclear Physics)In nuclear physics, optical separators
(fragment separators) are used to isolate rare isotopes from a primary heavy-ion
beam. The layout involves: Magnetic Elements: Large-aperture superconducting
magnets are arranged to bend and focus charged particles based on their mass-to-
charge ratio.

Energy Degraders/

Wedges: Absorbing materials inserted at dispersive focal planes create Z-dependent
energy loss, enabling separation of isotopes with similar rigidity.

Symmetry-

Based Design: Layouts often exploit mirror or rotational symmetries to reduce high-
order aberrations and simplify optimization. Multiple Stages: Pre-separators and main
separators may include several degrader stages to achieve high-resolution,
monoisotopic beams. Beam Diagnostics: Detectors and monitoring systems are
placed at strategic points to measure beam position, intensity, and purity.

The design prioritizes large acceptance, high resolution, and minimal losses, while
handling high-power primary beams and large phase-space volumes. Numerical
optimization of a basic cell with a few magnetic elements is often used to refine the
layout. Key Considerations Across ApplicationsSensor/Detector Placement: Critical for
accurate identification and separation.

Data Processing: Real-time analysis is essential for industrial separators; precise
trajectory calculations are essential for ion-optical separators. Material Handling: In
industrial systems, actuators must handle bulky or fragile items; in physics systems,
beam containment and energy dissipation are crucial. Modularity and Scalability:
Both types benefit from modular designs to adapt to different throughput or
experimental requirements.

In summary, an optical separator layout is a carefully engineered arrangement of
sensors, optical or magnetic elements, and processing units tailored to the specific
separation task, whether for industrial waste sorting or high-precision isotope
separation in nuclear physics.
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lon-optical layout of a powerful next-generation pre-separator forin ...

The pre-separator layout is really a challenge for the material selection and the ion-
optical performance. The described solutions fulfill all the goals of a versatile next-
generation in-flight facility.

lon-optical layout of a powerful next-generation pre-separator forin ...

The ion-optical layout and geometry of the pre-separator is mainly determined by the
high-radiation and high-power conditions at the target and beam catcher areas.

(PDF) Ion-optical layout of a powerful next-generation pre-separator ...

The pre-separator layout with the first degrader system holds many technical
challenges, e.g. to handle the high-power primary beams characterized by a large
range in time structure, from a DC beam to

Optical Sorters | MSS NIR & Al Sorting Equipment | CP

MSS optical sorters use NIR and Al sensors with air ejection. Sort plastics, paper,
metals by type and color. Fastest belt speeds at 1,000 FPM.

Design and integration of 1D and 2D diffractive beam splitters (multi ...

Simplest way to build and analyze results Allows optimization of the optical system
including diffractive beam splitter Allows 2D beam splitter modeling

PyOpticL | Niffenegger Lab

We have developed an open-source Python library for Optical Layout (PyOpticL)
which uses dynamic beam-path routing for quick and easy optical layout by placing
optical elements along the beam,

PyOpticL: a code-to-CAD optical layout tool

Here we present and demonstrate an open-source Python tool for optical layout,
called "PyOpticL" ( github /UMasslonTrappers/PyOpticL). This optical layout library is
built on

Beamsplitter Family PDF Asset Page | Keysight

Geometries that separate the output beams by 90° (cube beamsplitters) are
available, as are geometries that displace the output beams, which remain parallel
(displacement beamsplitters); other geometries

Symmetry-based design of fragment separator optics

© 2026 CGWEB NETWORK INFRASTRUCTURE - All rights reserved



Page 4/5

In this paper we propose a fragment separator layout based on various symmetries
that satisfies the baseline requirements. Analytical calculations based on symmetry
theories simplify the design to

Practical considerations for building optical setups

The design and construction of optical setups are fundamental to the success of
experimental physics and engineering. This paper presents an overview of essential
considerations

The basics of optical alignment

Introduction Aligning optical components in custom-built microscopy systems is
challenging due to the mix of non-standardized parts and the absence

lon-optical layout of a powerful next-generation pre-separator forin ...

The first-order ion-optical layout of the pre-separator is presented in Fig. 5. The
different types of magnets are indicated in the upper part of the ion-optical plot.

Symmetry-based design of fragment separator optics

In this paper we propose a fragment separator layout based on various symmetries
that satisfies the baseline requirements.

Op AMP LIST

An opto-coupler is an optical link and it connects two circuits via this link. The optical
link is contained within a chip. A Light Emitting Diode inside the chip shines on a
photo-diode, photo-transistor or

Nanophotonic color splitters for high-efficiency imaging

Interestingly, the color separation mechanism of the splitters investigated herein
appears to be distinct from those largely studied previously; the proximity of the
color splitting structure

Optical Sorter

Applications of Waste Optical Sorters Waste optical sorters are versatile and used in
various industries to improve material separation efficiency. Common applications
include: Plastic Recycling: Sorting

Optical sorter | Air sorter | inSystem.io

Optical sorter for precise separation on recycling and food lines. Also called an air
sorter, this cost-effective separator fits into new and existing plants with flexible

Optical Layout | Precision, Design & Refraction
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Understanding optical layouts: Discover the fundamentals of designing optical
systems, the importance of precision, and the principles of light refraction.

Contact Us

Continue your research online:

Website: https://cgweb.co.za
Technical inquiry: https://cgweb.co.za/project-enquiry.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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