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Why mm-LIM? 103 mm

(300 to 100 GHz)
e.g. SPT-SLIM, CCAT, TIME, CONCERTO...
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1 to 3 mm (300 to 100 GHZz)

Narrow band, rich observables

Cosmic star formation with CO

Lookback time (Gyr)
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3-2) at 150 GHz (z=1.3
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Full sky at 150 GHz (CMB-subtracted)

— CO(3-2) .
—— CO(3-2) + foregrounds :

P(k) [uK? Mpc3]
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Interlopers
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Interloper
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Interlopers
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Contrast with e.g. 21 cm

i _§ggtos+05§
* Foregrounds much brighter ol gy gy e,

* Modeling is a challenge
* Typically calls for avoidance or removal —> signal loss
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The CMB solution: model all of it!

1. Model the spectral and scalar dependence of each sky component
2. Assemble the full data matrix of cross-frequency power spectra C° |

3. Estimate their covariance (typically from simulations)

4. Compute joint likelihood and solve for all signals simultaneously

Data = Inferred model
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Component separation

Assign parametric templates to each of these signals Gy A ( ‘ ) a ( v ) B
* Lines: CO(2-1), CO(3-2), CO(4-3), [CII]... Lo 0

* Smooth foregrounds: CIB, Galactic foregrounds, CMB, tSZ...
 Cross-correlations: COxCIB, CIBxtSZ...

* External tracers: photo-z, spec-z galaxy surveys

—-» L(data|fco, 0ciB, Ocaust, 0z, OcmB. - - )

* Instrument uncertainties: passband, beam, gain... l

Assume Gaussian likelihood

Priors well constrained from decades of CMB observations . L
—2InL=(D—-M) Cov " (D-M)
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Component separation

Assign parametric templates to each of these signals Gy A (£> a (L) B
* Lines: CO(2-1), CO(3-2), CO(4-3), [CII]...

* Smooth foregrounds: CIB, Galactic foregrounds, CMB, tSZ...
 Cross-correlations: COxCIB, CIBxtSZ...

* External tracers: photo-z, spec-z galaxy surveys - L(datal|fco, Oci, OcaDust, 05z, fcmB- - - )

* Instrument uncertainties: passband, beam, gain... l

Assume Gaussian likelihood

Priors well constrained from decades of CMB observations . 4
—2InL=(D-M) Cov " (D-M)

Building on previous joint LIM inference methods, e.g.
o Switzer+18: (CIB+[ClI] with Planck)

* Cheng+24: (Line-line correlations) | —— Enables self contained interloper separation

Here we adopt this strategy for mm-LIM to solve for all sky correlations within a unified framework
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Summary

 The mm-wave sky is crowded with interlopers and continuum foregrounds,
requiring a robust component separation technique

 We propose that a CMB-style multi-frequency likelihood is the statistically
optimal method for recovering information in a mm-LIM dataset

 Model all signals— foregrounds + interlopers— simultaneously

o Stay tuned for more!
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Model templates
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