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Explosive Transients

Radio observations of explosive 
transient phenomena measure 
the energetics of the event and 
probe the surrounding medium. 
Expected sources include 
GW-detected NS-NS mergers, 
as well as tidal disruption events. 
The wide frequency range of the 
ngVLA is especially important for 
this study. 

Pulsars at the Galactic Center

Discovery and subsequent timing of radio pulsars near 
Sgr A* is a long-standing goal in physics and astrophysics. 
These would act as high-precision clocks probing the 
space-time properties near a massive black hole, and 
enable new tests of general relativity principles such as 
the “no-hair” theorem, measurements of the BH mass and 
spin, and probes of the local environment.  Discovering 
these sources is challenging due to the high amount of 
interstellar scattering.  Observing at high (> 10 GHz) 
frequencies mitigates scattering but requires large 
collecting area to make up for the decreasing pulsar flux; 
ngVLA is an ideal instrument for this experiment.

Summary

The next-generation Very Large Array (ngVLA) is a concept 
for a large-area radio telescope operating between ~1 and 
~100 GHz, with few-hundred-km baselines, ten times the 
effective collecting area and increased field of view as 
compared to the current VLA (see nearby ngVLA posters for 
more detailed specifications).  Our science working group 
has explored the impact the ngVLA will have in time-domain 
astronomy, cosmology, and fundamental physics.  See 
ngVLA Memo #9 (Bower et al., 2015; arXiv:1510.06432) for 
further information and additional science topics.

Cosmology

With long baselines, or as a large-collecting area 
element of a VLBI experiment, the ngVLA enables 
novel cosmological measurements:    
Measurements of water megamasers in distant 
AGN at 22 GHz provide direct geometrical 
measurement of H

0
 (Megamaser Cosmology 

Project).  Observing correlated proper motions of 
large numbers of sources can measure 
long-period gravitational waves,  and evolution of 
large-scale structure in the universe 
(“astrometric cosmology”).

Signature of correlated proper 
motions of extragalactic sources 
due to gravitational waves (J. 
Darling)

VLBI maps of H2O megamasers in 
edge-on disks, used to measure the 
Hubble constant  Color represents 
line-of-sight velocity (J. Braatz)

Images of the GC region, showing known 
pulsars and telescope FoV.  Sensitivity vs 
period and DM for various previous and 
proposed searches (R. Wharton)

Light curves of TDE Swift 
J1644+57.  Radio emission 
continued to rise well after 
the X-ray maximum (B. 
Metzger; Mimica et al 
2015).
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