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1. Extended Abstract  
 

SPICA (the SPace Infrared telescope for Cosmology and Astrophysics) is a joint European-Japanese project that has been 
proposed to ESA in response to the M5 call. It consists in an infrared space observatory with a large, actively cooled 
telescope and instrumentation designed to achieve true background limited performance at L2. With a 2.5-meter primary 
mirror cooled to below 8 K, and with a new generation of ultra-sensitive detector arrays, SPICA will offer the community a 
unique astronomical facility covering the rich 12 - 350 µm spectral range, capable of making deep and wide surveys to 
unprecedented depths in spectroscopy, photometry and polarimetry. Reaching a few times 10-20 Wm-2 in spectroscopy, a gain 
in raw sensitivity of more than two orders of magnitude is achieved over both Spitzer and Herschel, a gigantic leap in 
capabilities to explore the hidden Universe. Given this huge jump in sensitivity and spectroscopic capabilities, SPICA 
commands an enormous discovery space enabling scientists to react quickly to new discoveries with ALMA, JWST and 
ground based IR telescopes, by exploring this unique and complementary spectral range. 

A prime goal of SPICA is to reveal the physical processes that govern the formation and evolution of galaxies and black holes 
over a significant fraction of cosmic time. With sensitive infrared spectroscopy we will obtain the first accurate measurement 
of both the star formation and black hole accretion rates in dusty galaxies over more than 90% of the age of the Universe. We 
will measure gas-phase metallicities, densities, temperatures, radiation fields, and uncover feedback mechanisms in large 
samples of distant galaxies with SPICA, reaching lookback times of 12 Gyr, covering a large range in mass and luminosity, 
from dwarf galaxies a thousand times fainter than the Milky Way to the most luminous quasars.  

A second key objective of SPICA is to resolve for the first time the far-infrared polarization, and therefore the magnetic field, 
of galactic filaments that play a critical role at the onset of the star-formation process in the assembly of star-forming 
condensations of dust and gas in the Milky Way. Additionally, the spectroscopic capabilities of SPICA will shed light on the 
nature of the turbulent gas and the way in which the compressional 
energy is dissipated through filament and core assembly, providing the 
experimental basis to advance theories of star formation within molecular 
clouds. 

A third key objective of SPICA is the understanding of the formation and 
evolution of planetary systems. Planet formation is deeply linked to the 
evolution of the gas reservoir, which can be uniquely traced in planet-
forming systems with observations of the HD molecule. SPICA will 
characterize the warm gas disc mass down to the gas dispersal stage. 
Thanks to SPICA's mid-IR high spectral resolution capabilities, the gas 
dispersal in planet forming systems will be measured using a unique set 
of molecular/atomic and ionised gas tracers, including water.  

The payload that will guarantee this science has been designed to achieve 
the highest spectroscopic and photometric sensitivity, in all the SPICA 
observing modes. The two instruments, SAFARI, a joint European-
Canadian-US contribution, and SMI from Japan, together provide several 
modes of operation with high resolution R~28000 spectroscopy in the 
mid-infrared (12-18µm) and low (R~150) to medium resolution (R up to 
11000) spectroscopy instantaneously over the full 17 to 35 µm and 35 to 
230 µm ranges, at a sensitivity of a few times 10-20 Wm-2 (5σ, 10hr). 
Additionally, SMI provides 10’×12’wide field imaging in the mid-
infrared at 34 µm and SAFARI delivers imaging polarimetry in the far 
infrared.  Figure 1: view of the SPICA cryogenic 

telescope fixed to its service module. 
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