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- Astrophysical interest
« Sources producing the ionizing photons (early star-forming galaxies or exotic sources)?
« Mean free path of the ionizing photons / typical opacity of the intergalactic medium ?
- Efficiency of the UV photons production?
* Duration of the reionization epoch?

- Cosmology: (Thomson scattering optical depth 1) error propagates to other

cosmological parameters
- leading source of error for neutrino mass as characterized from gravitational lensing

- growth of structure and cosmic acceleration [Hu & Jain 04]
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- Astrophysical interest
« Sources producing the ionizing photons (early star-forming galaxies or exotic sources)?

« Mean free path of the ionizing photons / typical opacity of the intergalactic medium ?
- Efficiency of the UV photons production?
* Duration of the reionization epoch?
- Cosmology: (Thomson scattering optical depth 1) error propagates to other

cosmological parameters
- leading source of error for neutrino mass as characterized from gravitational lensing

- growth of structure and cosmic acceleration [Hu & Jain 04]
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- relatively high cost

* great environment

* large fraction of the sky, no
frequency limitation

- relatively low-medium cost
* high difficulties to constrain large angular
scales due to the environment
- limited frequency bands due to atmosphere
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-> How well can a CMB balloon perform in
measuring the reionization optical depth?

Tau—Surveyor proposal

=> choice of an instrument
design and observation strategy

-=> we look at different Galactic
foreground simulations
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97 % of the sky can be observed using night-time only
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Challenges: focus on dust domination
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Challenges: focus on dust domination
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* harmonic
* blind/non-parametric
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sky simulations
CMB + noise + galactic foregrounds
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* removing the 2 highest

frequency bands leads to an
increase of o(t) but also an
iIncrease of the bias

-> one of the benefits from
balloon-borne experiments

» adding 2 more frequency

bands > 400GHz does not
tighten constraint on .

dlsl d7s3 MKD
TS 0.0540 £ 0.0041 0.0521 + 0.0038 0.0562 + 0.0046
TS-1f 0.0534 +0.0049  0.0529 £ 0.0049 0.0563 £ 0.0064
fgbuster
dlsl d7s3 MKD
7S* 0.0506 £0.0044  0.0508 £ 0.0047 0.0515 + 0.0050
st 0.999 + 0.004 0.999 £ 0.004 0.999 + 0.004
min/max PTE 0.13/0.96 0.11/0.96 0.12/0.96
7S-1f° 0.0512 £0.0076  0.0540 + 0.0063  0.0525 4 0.0089
sy 0.998 + 0.006 0.998 + 0.006 0.998 + 0.006
min /max PTE 0.08,/0.98 0.07/0.97 0.08,/0.97
Name Short Description dlisl d7s3 MKD
NILC
7S (no 30/44) Not using 30 and 44 GHz data 0.0671 £ 0.0056 0.0620 + 0.0052 0.0703 £ 0.0057
7S-hf +450 and 600 GHz 0.0528 £ 0.0041 0.0521 £ 0.0038 0.0558 + 0.0046
7S (noise x0.1) Lower noise by x10 0.0534 + 0.0037 0.0523 4+ 0.0033 0.0556 + 0.0039
7S-80% Sy = 80% 0.0540 + 0.0029 0.0520 £ 0.0027 0.0600 +£ 0.0035
fgbuster

7S (dust+cmb) Only fit for dust + CMB 0.097 + 0.0071 0.136 +0.0051 0.115 + 0.0060
7S (no 30/44) Not using 30 and 44 GHz data 0.0530 + 0.026 0.0518 + 0.035 0.0545 + 0.050
7S-hf +450 and 600 GHz 0.0510 £ 0.0034 0.147 4+ 0.0055 0.374 £ 0.0070
x> (1S-hf) 1.0003 4 0.0022 1.0034 + 0.0021 294 4+ 0.8
min/max PTE 0.09/0.81 0.01/0.36 0/0

7S (noise x0.1) Lower noise by x10 0.0503 £ 0.0031 0.0508 + 0.0031 0.0513 4+ 0.0032
7S-80% Sy = 80% 0.0515 + 0.0029 0.0506 + 0.0024 0.0550 + 0.0037

Note. For fgbuster and 7S-hf, we include the average x> values, comparing the input and inferred sky signals and the range of PTEs. For all cases except 7S-80%,
Jsky = 40%. The confidence limits are 68% intervals.

- forgetting about
synchrotron in the
analysis leads to
several o biases on .

« A North+South S

flights could potentially
lead to o(r) < 0.003
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. increasing fsky decreases o(r) but biases could quickly become significant
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Conclusions

- 2 frequency bands > 300GHz lead to a 20-60% smaller o(z) relative to a
configuration without them;

- adding 2 more frequency bands > 400GHz does not tighten constraint on r;

- only under the most optimistic assumptions the balloon achieves a 3o
detection of the minimal sum of neutrino masses (58meV), when combined
with CMB lensing and DESI BAO;

* synchrotron emission cannot be neglected,;

. a 73-like instrument would give only mild improvement on r constraints
under the MKD foreground,;

- increasing fsky decreases o(r) but biases could quickly become significant;

- North+South 7S flights could potentially lead to o(r) < 0.003 over fsky, =80%.

-> more details at https://arxiv.org/abs/2206.03389

Josquin Errard, APC (CNRS)
Errard, Remazeilles et al. (ApdJ, 2022)
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