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TOSCA is a high-resolution, broad band, indirect geometry chemical spectrometer operated at the ISIS Neu-
tron and Muon Source, UK. As a neutron analogue to optical spectroscopy, it is optimised for the study of
molecular vibrations in fields such as catalysis, hydrogen storage materials, hydrogen bonded systems, or
biological and organic compounds. We present the detailed design and performance of the proposed upgrade
of the TOSCA secondary spectrometer. The entire secondary spectrometer will be replaced and new sets of
large, curved pyrolytic graphite analysers, beryllium filters and position sensitive detectors will be installed.
The design, dimensions and placement of each component has been optimised with neutron ray-tracing simu-
lations. A gain factor in detected intensity of a least 10 is expected over the current instrument, independent
of the neutron energy. This results from the increased solid angle coverage, increased transmission through
the filter, and increased neutron detection efficiency. The predicted spectral resolution remains close to 1% of
the energy transfer at high energy transfer. Furthermore, the performance of the beryllium filter in eliminat-
ing high energy neutrons has been improved by a factor 10, which should improve the signal-to-noise ratio
and thus the sensitivity and detection limit of the instrument. This upgrade will ensure that TOSCA remains
highly competitive in years to come.
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