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Executive Summary This paper presents the Polycyclic
Aromatic Hydrocarbons Space Telescope (PAHST) mission.
PAHST will probe star formation in the Early Universe by
detecting PAH features and emission lines redshifted to 30 −
200 µm at 4.5 < z < 7. Secondly, we propose to study the
high density filaments in the Interstellar Medium (ISM) of our
Galaxy to characterise their inner structures. We are also interested in studying not only the nature of cool brown dwarfs
but the presence of dusty discs there. The Lagrange point 2
is selected as the suitable orbit for the observations and the
mission is prepared for launch with an Ariane 6 rocket. The
spacecraft features 8 m mirror IR telescope equipped with a
high sensitivity spectrometer and photometer.
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Scientific Objectives

The primary aim is to probe star formation in
distant galaxies using near-infrared (NIR) tracers. At these redshifts, the observational range
falls in the far-infrared (FIR) domain. In the following report, these scientific cases are described
in detail.
Primary Science Driver: Previous observations have revealed that the star formation activity peaked approximately 10 billion years ago,
where galaxies formed the bulk of their stellar mass around z ∼ 2 (Carilli & Walter 2013;
Madau & Dickinson 2014). The cause of this
evolution is unknown, although a possible explanation around z ∼ 2 may be due to higher
gas infall from the intergalactic medium onto
galaxies, which leads to larger amounts of gas
and higher star formation rates. At z < 2 previous studies reveal the importance of infrared
(IR) coverage to probe the obscured star formation by interstellar dust in galaxies (Figure 1;
Madau & Dickinson 2014). At high-z the ultraviolet (UV) measurements are corrected for dust

Mission parameters
Mission type: IR Space Telescope
Target Orbit: L2
Mirror size: 8 m
Detector A: Photometer
Detector B: Spectrometer
Wavelength range: 30 − 200 µm
Mission lifetime: 5 y
Spacecraft dry mass: 5699 kg
Mission class: L
Mission cost: 2.43 Ge

absorption. Since the extrapolations are based
on local galaxy models, IR observations of the
obscured star formation at high-z becomes evident. Gaining insight to the complete star formation within galaxies in the early Universe will
enhance our understanding of the physical processes that shaped the evolution of star formation
across cosmic time.
The proposed space telescope mission will detect the polycyclic aromatic hydrocarbon (PAHs;
carbonaceous planar molecules) emission to
probe star formation within galaxies in the early
Universe. Their emission features (namely 6.2
µm, 7.7 µm, 8.6 µm and 11.3 µm) dominate the
mid-IR (MIR) spectrum of a star-forming galaxy,
arising from photodissociation regions (PDRs).
This emission is produced when UV photons
from young stars heat up the molecules, and
it can therefore be used to trace the obscured
star formation within galaxies. Previous studies
based on local and intermediate-redshift galaxies
have established a linear correlation between the
star formation rate (SFR) and the PAH emission.
For example, Peeters et al. (2004) have shown
that the observed PAH intensity can be used as

