Pre-Phase A activities

The German consortium consists of the institutions shown in the bottom
right box. The main contributions during the pre-Phase A period so far
include (but not limited to):

e Development of the science cases (“Science from LiteBIRD")

e Participation/organisation of the foreground Joint Study Group (JSG)

e Development of the simulation tools centered around “Planck LevelS”
simulation suite and associated routines/libraries developed at MPA.
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ABSTRACT

The LiteBIRD satellite will map the temperature and polarization anisotropies over the . . . . . . .

entire sky in 15 microwave frequency bands. These maps will be used to obtain a clean We present 1ibsharp, a code library for spherical harmonic transforms (SHTs), which evolved from the 1ibpsht library and ad-
measurement of the primordial temperature and polarization anisotropy of the cosmic dr?sses several of its §h0nc0mmgs. such as flddmg MPI support for filSt”bUted memory systems and_ SHTS of fields with arblFrar)’
microwave background in the multipole range 2 < ¢ < 200. The LiteBIRD sensitivity spin, but also supporting new developments in CPU instruction sets like the Advanced Vector Extensions (AVX) or fused multiply-
will be better than that of the ESA Planck satellite by at least an order of magnitude. accumulate (FMA) instructions. The library is implemented in portable C99 and provides an interface that can be easily accessed from
This document summarizes some of the most exciting new science results anticipated other programming languages such as C++, Fortran, Python, etc. Generally, 1ibsharp’s performance is at least on par with that of its
from LiteBIRD. Under the conservatively defined “full success” criterion, LiteBIRD will predecessor; however, significant improvements were made to the algorithms for scalar SHTs, which are roughly twice as fast when

measure the tensor-to-scalar ratio parameter r with o(r = 0) < 107?, enabling either a using the same CPU capabilities. The library is available at http://sourceforge.net/projects/libsharp/ under the terms of
discovery of primordial gravitational waves from inflation, or possibly an upper bound on the GNU General Public License.

r, which would rule out broad classes of inflationary models. Upon discovery, LiteBIRD
will distinguish between two competing origins of the gravitational waves; namely, the
quantum vacuum fluctuation in spacetime and additional matter fields during inflation.
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Expertise in Germany

The planned contributions to the success of LiteBIRD mission include:
e Hardware (magnetic shield; see the middle panel) - USM

Data center (MPCDF; see the bottom left panel) - MPA
End-to-end simulation tools - MPA, Erlangen

Data analysis, both low and high levels - all

Complementary low-frequency synchrotron data from the ground -
Bielefeld

The existing software expertise include:

e |Level S (simulation): Planck LevelS (MPA); End-to-end Detector
simulation (Erlangen)

e |Level 0,1 (telemetry to TOD,; calibration): Versatile softwares
developed for eROSITA (Erlangen)

e Level 2 (map making): ArtDeco (MPA)

e |evel 3 (foreground removal): DeltaMap (MPA)

e |evel 4 (cosmological analysis): CLASS/MontePython/Cobaya
(Aachen); anomaly (Bielefeld); NG (MPA)

Planned German hardware responsibility:
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Interest in

European Data Center

We are interested in hosting European Data Center for LiteBIRD.

The candidate location is the Max Planck Computing & Data Facility
(MPCDF), which is right next to MPA in Garching. We have excellent
support from their staff. We will build on the expertise from the German
Data Center for Euclid, which is also housed by MPCDF.

Magnetic shields for MHFT

According to the current task sharing among the European
consortium (see the poster on “LiteBIRD-Europe”), Germany is
planned to be responsible for the magnetic shields for MHFT.

The locations of the magnetic shields are marked in the bold red
circles in the left panel.

The challenge is that these components will interface between the
telescope tube (European responsibility) and the focal plane (US
responsibility), with vastly different temperatures. Therefore, close
contacts with both parties will be necessary to produce the
components that meet the requirement.

The current plan is that the group at USM will build and perform
(warm-)tests of the magnetic shields.
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