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UIST-IFU 28 0.12× 0.24

GNIRS-IFU 1.0 ×1.4 0.04× 0.04

GNIRS-IFU 3.2× 4.9 0.15× 0.15

ESA-NGST-IFMOS 40×46 0.19 × 0.19

ESA-NGST-IFMOS 2.6 ×3.8 0.05 × 0.05

GIRMOS fields 3.0 ×3.0 0.10 × 0.10

MEIFUS 300 × 300 0.15 × 0.30
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Techniques for 3D Imaging Spectroscopy in Astronomy

WANG Jun-fan1,2, ZHU Yong-tian1, HU Zhong-wen1

(1. National Astronomical Observatories/Nanjing Institute of Astronomical Optics & Technology, Chinese Academy

of Science, Nanjing 210042, China; 2. Graduate School of Chinese Academy of Science, Beijing 100039, China)

Abstract: There are lots of techniques to obtain spectrum of extended celestial objects on

a 2D field from which scientific advantages are obvious. Traditional techniques like scanning

slit spectroscopy, multiple slit spectroscopy and Fabry-Perot spectroscopy could do it in rather

limited cases. Much more observing time is necessary in order to obtain spatial resolution over

two directions. Spectral coverage and resolution are both strictly limited. Nowadays the focus

of 3D imaging spectroscopy has been on the integral field spectroscopy which samples the 2D

field by an array of sub-apertures. The technique facilitates investigating extended objects with

larger field size, good 2D spatial resolution and spectral resolution, but with less observing time

although with some difficulties brought to data reduction.

This paper gives an overview of various developed integral field technologies. Three basic

methods (lenslet array, combination of fibers and lenslet array, image slicing) are described,

discussed and compared with each other. Image slicing is a unique technique that retains spatial

resolution within each sub-aperture at current time. The types of image-slicers are treated in

more detail. Finally, we give a brief view of the application and the development of the integral

field unit based on imaging spectroscopy. Future possibilities of building IFU based 3D imaging

spectrograph in China are considered as well.

Key words: three-dimensional imaging spectrograph; integral field unit; image slicer; lenslet

array


