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Gastrophysics 
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Key Science 

1. Broad-band continuum imaging 

2. Spectral line mapping 

3. Thermal imaging at high spatial resolution 

4. VLBI micro-arcsecond astrometry 



Broad-Band Continuum Imaging 

M82 showing a mix of radio 
emission mechanisms (Marvil PhD) 

Gas Tracers: 
Cool: spectral lines 
Ionized: free-free, recomb. 
Hot: synchrotron, SZ 

Unleash diagnostic power of the full spectral energy distribution 



Spectral Line Mapping 

• hello 

Map cool ISM 50x faster than ALMA 

Snell ea 

State of the Art:  M51 in CO (J=1-0) 
at 1” and ~1 K per km s-1 - Schinnerer 
et al. (2013)  -- 200 hr with PdBI ~  15 
hr w/ ALMA ~ 12min with ngVLA 



Thermal Imaging At High Resolution 
Finding hidden power sources 

Resolve binary out to 10 kpc 
 ~0.1 arcsec @ 1cm 
 surface brightness on 20km baselines 

NH3 transitions & 1.3cm continuum from 
Massive protocluster G35.03+0.35, VLA D-config 
Brogan et al. (2011) 

Accretion around Sgr A* 
- Dense ionized gas in high extinction 
- mm HI recombination lines 



VLBI Micro-Arcsecond Astrometry 
Mapping and weighing the Milky Way Galaxy 

Local group proper motions 
0.1 μas/year = 400 m/s ! 

(Darling) 

Reid et al. 

Much of the science requires ~20% of collecting area at long baselines   
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