MACQUARIE
University

SYDNEY-AUSTRALIA

Cold structure formation in

MHD models of converging 2- : : .
bhase flow Audit et dl. (2010) Jo Dawson (Macquarie University | CSIRO Space & Astronomy)




AU-Scale structure in the atomic ISM &) B 0"

YYYYYY -AUSTRALIA

* HI 21cm absorption exhibits optical depth variations on AU-scales.

* “Tiny Scale Atomic Structure” (TSAS) = statistically significant optical depth
fluctuations, often attributed to very small, extremely overpressured cloudlets
(e.q. Stanimirovic et al. 2018).

* No consensus on nature & physical origin.

* Probably turbulence-related? But the pieces don't quite add up yet (e.g. not
ubiquitous, no universal power law slope, are the inferred pressures real and
how can we generate them? Etc.)

» Observational sample size still small. Let’s get more observations and sort
things out!



HI tiny-scale absorption with VLBI
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Example: Hl optical depth variations on ~25 AU
scales measured in absorption against 3C138
(Brogan et al. 2009).

2D spatial and temporal variability.

VLBA (10 stations) + phased-up VLA — good u-
Vv coverage, large collecting area, good sensitivity
to extended structure.

Bright background source — excellent HI optical
depth sensitivity.

VLBI (2D mapping) vs pulsar absorption (1D
temporal variability): Both technically challenging in

different ways, with different potential biases. Let's
do both!
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