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Abstract

EUSO-SPB2 is a second generation Extreme Universe Space Observatory (EUSO) on a Supe
Pressure Balloon (SPB). This document describes the physics capabilities, the proposed technic
design of the instruments, and the simulation and analysis software.
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Opens a new window on our universe
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COrE

Cosmic Origins Explore

A White Paper

'-.

2 abstract

COrE (Cosmic Origins Explorer) is a fourth-generation full-sky, microwave-band satellite recently
proposed to ESA within Cosmic Vision 2015-2025. COrE will map the polarization of the microwave
sky with such a high precision that tensor modes produced by the inflationary expansion are detected
at more than 30 even if they are 0.1% of the scalar modes. This is a factor about 50 times better than
what PLANCK can achieve. COrE will provide maps of the microwave sky in 15 frequency bands,
ranging from 45 GHz to 795 GHz, with an angular resolution ranging from 23 arcmin (45 GHz) to
1.3 arcmin (795 GHz) and sensitivities roughly 10-30 times better than PLANCK (depending on the
frequency channel). The COrE mission will lead to breakthrough science in a wide range of areas,
from primordial cosmology to galactic and extragalactic science. COrE is designed to detect the
primordial gravitational waves generated during the epoch of cosmic inflation at more than 3¢ for
r=(T/S)>1073. It will also measure the CMB gravitational lensing deflection power spectrum to
the cosmic variance limit on all linear scales, allowing us to probe absolute neutrino masses better
than laboratory experiments and down to plausible values suggested by the neutrino oscillation data.
COrE will also search for primordial non-Gaussianity with significant improvements over PLANCK
in its ability to constrain the shape and amplitude of non-Gaussianity. In the areas of galactic
and extragalactic science, in its highest frequency channels COrE will provide maps of the galactic
polarized dust emission allowing us to map the galactic magnetic field in areas of diffuse emission not
otherwise accessible to probe the initial conditions for star formation. COrE will also map the galactic
synchrotron emission thirty times better than PLANCK. This White Paper reviews the COrE science
program, our simulations on foreground subtraction, and the proposed instrumental configuration.

> 91 pages

2 40 pages Science Case

2 |5 pages Science
requirements

2 35 pages COrEt instrument
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The Next Generation
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2 What | liked

2 when | can get the information | need to write a theory paper from the
executive summary

2 synthetic science case overview tightly connected to the experiment
(lceCube-Gen2, EUSO-5PB)

2 developed ideas on a variety of aspects of technical design, with
dedicated plots/illustrations

? What | didn't like

2 when It looked like a merged version of individual reviews on various

topics, not necessarily connected to the experiment (CTA)

2 the science case part takes too much of the paper (as If there wasn't

much to say about the technical design) (COrE)

2 obscure and too detalled technical design, with features not necessary
to understanding of instrument
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