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Exploring the Early Universe
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Direct Detection

Waste no photon!
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Intensity Mapping
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Other Benefits of Large Volumes

Understanding the complexity
of molecular gas
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A wealth of existing and
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Defining an optimal instrument
**** Frequency coverage between ~ 1 cm and sub-mm

**** Moderate spatial resolution (17-3")

W* Moderate spectral resolution (< 300 km/s)
Good survey speed (xAVJ/beam [Vl/ant Dlant /

Pl Tsys iz 5
**** Good amount of integration time
A0 0% 0%e

Good control over systema
Large FoV + bandwidth
SMA suited for conducting

large-volume surveys,
particularly in the wSMA age
(and beyond)
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Defining an optimal instrument
+ * 2-mm(+3-mm?) or 490 GHz guest instrument

+ ** WSMA receiver + correlator upgrades + multi-beam
+ * OTF + total power measurements, expanding hours
+ * Ongoing hardware upgrades
+ * wWSMA + multi-beam

SMA suited for conducting
large-volume surveys,
particularly in the wSMA age
(and beyond)
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CO/[CIl] Intensity Mapping

The Mllllmeter Intensity Mapping Experiment (mmIME):

. “It only looks like there’s nothing there”
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Line Power (uK? Hz sr)

mmIME Survey Targets
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Science Goals with mmIME
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Getting to 77J0bs =1

Making large-volume surveys feasible requires high operating efficiency

Improvements can be realized with:

* Better pointing methods

 Methods for dealing with atmospheric phase fluctuations

* Better monitoring of array health status

* Reducing time required for priming/switching projects

* Improving calibration methods (particularly bandpass)

* Reducing observing inefficiencies that cost 1-3 integrations per
target switch (can be significant for mosaicking)

A Cosmic History of Molecular Gas



Key Technical Developments
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Key Technical Developments
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Key Technical Developments

Gain solutions for amplitude Bandpass gain solutions for amplitude
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Comments and Questions

* |M + Direct Detection of CO/[CII] with SMA offers an inexpensive
way to probe cold gas at high redshift with large-volume surveys

Pilot survey results from mmIME are promising, following a
similar development path as previous work w/ CARMA

Technical development for supporting novel observing models
(e.g. daytime observing) is moving forward

garrett.keating@cfa.harvard.edu



Efficiently Extracting Emission

Direct Detection: Faint objects
can be prohibitively expensive.

Needs ancillary data

Intensity Mapping:
Excellent for faint sources,
requires strong control of

systematics.
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