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So You Want To Constrain Some Theory

Real Space

Power Spectrum
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Foregrounds: Theory and Practice
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The Wedge (To Scale)

Real instruments do not probe k; and
k, on equal scales
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21 cm experiments probe line of sight
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- Observed power
spectrum is in redshift
space — not isotropic
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| L | | density and ionization
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of sight power
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—.. - Potential for “wedge”
— bias if not accounted for
(Jensen et al. 2015)
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Sensitivity Limits %}
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Limits require some degree -
of IGM heating :

- Parsons et al. 2014 :
A?%(k) < 1681 mK? e
(z=7.7) -
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Sensitivity Limits
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- Parsons et al. 2014: I
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- Ali et al. 2015:
A?(k) < 502 mK?
(z=8.4)




SenSitiVity Limits Pober et al. 2015
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Quantitative limits on IGM
temperature: Tg,;, > 10 K




fabs = 020

SenSitiVity LimitS Pober et al. 2015
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Sensitivity Limits

- Parsons ef al. 2014:
A?(K) < 1681 mK?
(z=7.7)

. Ali et al. 2015:
A2(k) < 502 mK?
(z = 8.4)

- HERA 331:
A2(k) < 1 mK2
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Sensitivity Limits

- Parsons et al. 2014:
A?%(k) < 1681 mK?2
(z=7.7

- Ali et al. 2015:
A?(k) < 502 mK?
(z=8.4

- HERA 331:
A2(k) < 1 mK2
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Sensitivity Limits

- Parsons ef al. 2014:
A?(K) < 1681 mK?
(z=7.7)

] i <
| (multi-z) Cfid Rfid, mfp

. Ali et al. 2015:
A2(k) < 502 mK?2

adapted from Greig & Mesinger 2015

Instrument Parameter (% error)

logo (Tgir™)

10glO (T;xilx}f‘fid)

{ LOFAR 1.32 (40.38) 1.03 (20.06) 1.05 (5.43)

1 HERA  1.03 (11.81) 1.00 (11.99) 1.00 (1.95)

| ska 1.02 (6.11)  1.00 (10.04) 1.00 (0.96)

(z = 8.4)
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Sensitivity Limits
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Intermediate Sensitivity Science
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Do We Know What To Do With A

Detection?

21CMMC is a huge
step forward

Framework for
Incorporating other
constraints... but
what is the
common ground?

How well do (,
Tvir,min’ & I:amfp
capture
reionization?
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First detection(s) ===
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- Power spectrum noise
(mK?) at 200 MHz is up
to 35 times larger than

at 100 MHz » > 100 detection at 50% ionization
» No significant detection of peak




\Would You Believe A Detection?
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Preparing for the 21 cm revolution

- The future for 21 cm studies is bright
- New techniques
- Better understanding of systematics
- Drastic sensitivity increases
- First framework for recovering physics (21CMMC)

- A detection would be transformative
- What will it take to be conclusive?

- What is the near term science?
- |s there more to be learned from improved upper limits?
- What is the science from a first detection?



