International Axion Observatory (IAXO) and BabyIAXO:
Next Generation Helioscope Search forAxion and ALP Dark Matter
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To determine the MFOM, the magnet straight section length L is set to 20 m and the integration
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the integration, the optics’ positioning must be determined. Upon placing the optics as close as
possible to the inner radius of the toroid Rin , the optimized angular alignment of the optics is
determined by the result of the integration. Two principal options for the angular alignment are
considered: one is to align each of the optics between each pair of racetrack coils, whereas the
other is to place the optics behind the racetrack coils. Figure 3 provides a general illustration of
4 for an 8-coils
3
the two5alignment options
toroid.2In practice, 1
the two options represent two different
approaches: the first, referred to as the “area dominated” option, takes advantage of the entire large
aperture of each of the optics and the second “field dominated” option
a assumes that placing the
coils behind the optics, and by that including areas with higher magnetic field in the integration,
will increase fM .
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4th generation axion helioscope
IAXO builds on innovations from the CERN
Axion Solar Telescope (CAST) to improve
S/N by 105 and sensitivity to coupling
constant by 30×
BabyIAXO = intermediate stage for risk
reduction and first physics results
Technologies have high maturity −
no high-risk R&D required:
- Toroidal magnet built on ATLAS
design
- Optics based on space technology
- Micromegas detectors as baseline
approach
Mostly model-independent approach,
complementarily to haloscope searches
Primary science driver: solar axions and
ALPS, but also sensitive to other models
and more exotic particles
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gure 2. Schematic view of IAXO. Shown are the cryostat, eight x-ray optics and detectors, the flexible
nes guiding services into the
6 magnet, cryogenics and powering services units, inclination system and the
tating disk for horizontal movement. The dimensions of the system can be appreciated by a comparison to
e human figure positioned by the rotating table.
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19. Sensitivity
prospects of BabyIAXO and IAXO (semitransparent regions) in the overall
Lawrence Livermore National Laboratory
of other experimental and observational bounds. We refer to [5] for details on the latter.
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