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We describe a US-NVLAP-accredited and UK HSE accredited fully-automated neutron dosimetry system with high sensitivity and ease of use. The system is based on TASTRAK CR-39 plastic, specifically formulated for nuclear track
detection. Fast neutrons are detected by measurement of recoil proton tracks in the plastic using optical microscopy, image capture and highly sophisticated image analysis software.

TASTRAK detectors undergo conventional etching in 6.25 M NaOH, typically 3h at 85 °C. No methanol pre-etch is required because the readout software effectively removes all background alpha-particle tracks and effectively rejects
other non-track background. Detectors, up to 56, are mounted in cells on a stainless steel frame on which etch processing and subsequent analysis is carried out. Following etch processing, the frame is mounted on the microscope
stage and the detectors scanned at a rate of one per minute, 56 minutes for a complete frame. Subsequent calibration and dose analysis is carried out automatically. Separate analysis allows spectral information to be obtained where
required.

Key to achieving high quality recoil track recognition is the TASLIMAGE fully automated scanning and analysis software. The XY position of each detector is located. A software controlled autofocus locates and maintains focus on the
plastic surface. The plastic code is read and a typical area of 1 cm? scanned. Track recognition is based on the measurement of up to 14 parameters on each candidate track. Sophisticated algorithms effectively remove all background
alpha-particle tracks and minimize recognition of track-like features which may be confused with genuine recoil proton tracks. The neutron response can vary considerably between different exposure conditions in the working
environment. Each detector or group of detectors, are characterized from their track response to allow individual automatic dose calibration. The normal range of this procedure allows for sensitivities between approximately 150 to 750
tracks per mSv.

We estimate a lower limit of unambiguous track detection of 20 cm™. How this translates to dose threshold depends on the neutron energy spectrum and individual plastic sensitivity, but values of 0.1 mSv (10 mrem) can be obtained.
The system has been calibrated over an exposure range of 0.1 to 600 mSv and operates successfully to at least this upper value. The system automatically accounts for neutron spectra of lower energy such as moderated 2°2°Cf by
evaluating the different track size distributions resulting from neutrons of lower energy. Equally, the track measurements allow spectral information to be obtained on individual or grouped detectors.

The TASLIMAGE Neutron dosimetry System _ _ _ o _ _
The system has various user options available for research applications, such as a montage feature which gives a compact

Our neutron dosimetry system is a complete system for measuring fast neutrons, comprising the TASLIMAGE microscope display of the recorded tracks.

based analysis system, etch tank, drying cabinet, trays and a PC running the analysis software.
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The system can in addition to reading our own proprietary TASTRAK format detectors also read the “"Autoscan” style plastics

or be configured for any size plastic, including automatic ID reading. Neutron energy range: 200 KeV to 14 MeV.

Calibration range: 0.1 mSv to 600 mSv.

TASL has a number of these systems operating in the field. For sales enquiries about neutron dosimetry systems, radon dosimetry systems or TASTRAK CR-39 plastic, please contact TASL, Napier House, Meadow Grove, Bristol, BS11 9PJ,UK or Tel: +44 117 9381172, Fax: +44 117 3720667, E-mail: info@tasl.co.uk
In the Americas and Asia, the TASLIMAGE neutron dosimetry system is distributed by the Radiation Detection Company (RDC), 8095 Camino Arroyo, Gilroy, CA 95020, USA. Contact: ron.smith@radetco.com
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