




LIM is a statistical approach 

Galaxy Surveys vs LIM. Image is taken from (Kovetzet al., 2017, . http://arxiv.org/abs/1709.09066)

2023-04-18 Present and Future of Line-Intensity Mapping 3



Created Mock Maps in CITA

Mock Maps Generated in CITA by (Horlavilleand Chung et al, 2023 in prep.)
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FIRE Simulations
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(Hopkins et al., 2017, arXiv:1702.06148)



FIRE Simulations
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FIRE Simulations
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Feedback Mechanisms are the Heart of an 
Accurate Simulations

Supernova Feedback Stellar Winds

Radiation Pressure Photoionization and 
PhotoelecticHeating

Using simulation outputs from (Hopkins et al., 2017, arXiv:1702.06148)























Lco traces the Star Formation Rate (SFR)

Present and Future of Line-Intensity Mapping
20

Tolgay et al. 2023 (in prep.)











Comparing with Observations are Promising

Present and Future of Line-Intensity Mapping 25
Tolgay et al. 2023 (in prep.), Li et al. 2016





https://doi.org/10.1093/mnras/stt723
https://doi.org/10.1093/mnras/sty1690
http://arxiv.org/abs/1709.09066
https://doi.org/10.1088/0004-637X/729/1/36
https://doi.org/10.1088/0004-637X/709/1/308
https://doi.org/10.1111/j.1365-2966.2012.20536.x
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Radiation and Atomic Physics 
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CO is Optically Thin
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CO Energy and Frequency Calculation
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FWHM
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Metallicity Discussion of CO
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Deviations are apparent at high redshifts
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FIRE Simulations
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Feedback Mechanisms are the Heart of an 
Accurate Simulations

57

Supernova Feedback Stellar Winds

Radiation Pressure 

Using simulation outputs from (Hopkins et al., 2017, arXiv:1702.06148)

Photoionization and 
PhotoelecticHeating
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FIRE Tests
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Galaxy SURVERYS
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XCOLDGASS SURVEY

Solar metallicity = 8.69
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XCOLDGASS SURVEY
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ALMA SURVEY
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LIM Experiments

2023-04-18 Present and Future of Line-Intensity Mapping 81









https://ui.adsabs.harvard.edu/abs/1994ApJ...435...22K/abstract
https://ui.adsabs.harvard.edu/abs/2018ApJ...852....9B/abstract
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https://ui.adsabs.harvard.edu/abs/1994ApJ...435...22K/abstract




XCOLDGASS Survey
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Redshift Range of the Survey and Position of  
Galaxies on the Sky
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Sample Distribution
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The solid black line shows the 
distribution of the xCOLDGASS 
sample after weights are applied to 
correct for the flat log(M*) 
distribution in the observed samples. 
With the weighting the xCOLDGASS 
survey is a volume limited survey






















































































