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In 2019, the first image of a black hole was released by the Event Horizon Telescope (EHT) collaboration. This 

image recovered a blurred ring about the shadow-cloaked black hole. Following this success, focus has turned 

to improving the ability of the EHT to resolve both large-scale structure (i.e. the jet emission) and the compact 

structure around black holes.

We detail the impact of applying frequency phase transfer (FPT) on structure recovery at both scales and the 

observing capabilities of future EHT array configurations. We simulate observations and reconstruct images of 

two prototypical EHT targets—M87* and Sgr A*—at 86, 230, and 345 GHz under a range of realistic weather 

conditions. We assess the performance of a probable future (2030) EHT configuration and compare it to an 

expanded EHT configuration that assumes the participation of the Global mm-VLBI Array (GMVA).

From these simulations, we find that FPT is critical to observing at 345 GHz—particularly at long baselines. 

We also note that FPT allows for consistent, year-round detections at 230 GHz. In addition, we find that 86 

GHz observations are key to recovering large-scale structure; increasing the number of 86 GHz-capable sites 

improves detection consistency and widens the effective field of view. Furthermore, we also find that if 

detections are made at all frequencies—which is made possible by FPT—applying multi-frequency imaging 

techniques allow for high-fidelity images to be recovered at all frequencies.
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