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The important complementarity of space
and ground/balloon CMB measurements.



Do from satellites only what cannot be done from
the ground/balloons (at a reasonable
cost/timescale.)

Use ground and balloon observations to mature
technologies for space (in addition to the
Science!)

Space has the advantage of stability, repeatability,
long uninterrupted observing, continuous
calibration on dipole, and all sky coverage.



Thermal stability

First (?) bolometric detection at L2!
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Temperature (mK)

Jarosik et al. 2007.
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Fig. 44— Top - Measurements of the year-to-year fractional brightness variation of the
Galactic plane in WMAP skymaps, obtained by correlating Galactic plane signal in each
single year map with Galactic plane signal in the nine-year map. There is a small depen-
dence of these variations on spectral index, which shows that they are caused by variations
in effective WMAP band center frequencies over the mission. Bottom - The year-to-year

fractional variation of WMAP band center frequency derived from Galactic plane brightness Ben nett et aI
variations measured for selected spectral index bins. 20 1 3



For B modes from space:

All sky measurements in frequency bands
you cannot access from the ground with
~CMB photon limited detectors (with the
usual science drivers.)

Complementarity from the ground:

For large area ground based measurements in P
and T above I~500 we are already past Planck’s
sensitivity and, due in part to multiple observations
of planets, ahead on some systematics.

This is already being pushed to lower | with ever
Improving techniques.



The white noise level in ACT’s DR6 Temperature
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The white noise level in ACT’s DR6 Polarization
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You can search for B-modes from Chile!

Access to large-area low-foreground region.
Wonderful complementarity to space.

Preliminary SAT Maps: 90 GHz from one telescope
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