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GASKAP: The Galactic ASKAP Survey

Aim: To study the evolution of the Milky Way and Magellanic
Clouds through their interstellar gas and star formation
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Survey of the Galactic plane and Magellanic System:

HI A21-cm emission and absorption
OH A18-cm diffuse emission and absorption

More than order of magnitude more sensitive than
previous surveys
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GASKAP-HI Pilot Survey Phase |

gain experience working with complicated fields and push limits of processing

Field Obs Time Expected rms
SMC 20 hr 3.8 mly

MG - Bridge 10 hr 5.4 mly

MG - Stream 20 hr 3.8 mly
Galactic Plane 16 hr 4.25 mly
|=339°, b =0°

Galactic Center | 8 hr 6.0 mly

CTA-Oz 2022 6
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ATCA+Parkes circa 1999

Stanimirovi¢ et al (1999)
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Peaklntensﬁy

Data Properties 7
« 0:1.1 Kper 0.98 km s
* SONHI 4.4x101° cm2
« 30" resolution (8 pc)
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Magellanic Observations
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2, 8
Magellanic Observations
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Galactic Plane (/=340°)
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HI Absorption
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HI Absorption in Galactic Plane

 Work led by John
Dickey (U-Tas)

20 hours on |1=340
deg

 Result:

108 Galactic

238 Extragalactic

CTA-Oz 2022
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Kinematic distances

In the inner Galaxy at | solar circle
¢ =3400° : W

d~ 7.7 kp
negative
velocity ¥/

positive
velocity
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Figuré from
Hurd/Benjamin/Churchwell

GAS&K,
SR 9
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How far out does the CNM
go?

' "«.;:' -
2 - R 3R
Ouir field
CTA-Oz 2022

GASHKAP
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Bright 21-cm
emission
decreases

exponentially
for R >~12 kpc

HI surface
density

from Koo et al.
2017

Koo et al. 2022 CTA-Oz 2022
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In general the observed radial velocity, V,, vs Galactocentric radius, R, is
V., = Ro[QUR) — Qglsin(¢) cos(b)

For a flat rotation curve, Q(R)/Qs = Rs/R so

V., = V5 % — 1] sin (¢) cos (b)
For cos (b) ~ 1 :
G _ R _]
Vo sin(¢) | R
For V; = 240 km/s and ¢ = 340°
sin (¢) = —0.34 and V, sin (¢) = —82.1 km s~ so:
i _y_He
82.1kms™' R
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Spectrum Averages

Mean spectra -0.3 < b < +0.3 deg
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Representative Outer Galaxy Absorption
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Mean Absorption against Extra-galactic Sources
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Ts is remarkably constant out to ~ 40 kpc

Dickey et al. 2022
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WNM and CNM phases at the
edge of the circumgalactic medium

Conditions:
« Clouds have Ny ~ 1020 cm-3, foym ~ 0.3 if Ty ~ 100 K
« gas phase O abundance 0.05 x solar circle (Wenger+ 2019)
« Simulations indicate cold-mode accretion can include both CNM and
WNM
« Banda-Barragan et al. 2020; Nelson et al. 2020; Dutta, Sharma,
and Nelson 2021).
« cosmic UV background ionization I" ~ 6x10-'* s-! (Bland-Hawthorn+
2017)
 radial accretion flow ~2 km s at~1 M, yr-! (Trapp+ 2021)
« HIlinthe CGM of nearby spirals is observed by GBT
» See: Pisano 2014; Pingel et al. 2018; Martin et al. 2019; Das et al.
2020; Sardone et al. 2021

Are we seeing Cold Mode Accretion in Action?
CTA-Oz 2022 24
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Spatial Power Spectrum

Corrected N(HI) (10%*° ecm™2)
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Spatial Power Spectrum

e Provides properties of turbulence 12

. . .. . — HI]SIope: —3.23+/—0I.05
— Injection and dissipation scale o ~ . Opacity Corrected HI Slope: —3.22+/-0.05

— Inertial range
e Slope characterizes turbulent properties

10+

— Steep
e Subsonic at small scales and energy injection
at larger scales

Log,o(Power)
©

— Shallow
e Supersonic on small scales

4 : - .
102 10! 10° 10t
Linear Scale [pc]

CTA-Oz 2022 Pingel et al. 2018 26
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'}/ 14 - — f.zr»:lldcge(:so Dor)
P(k) — B(k)A + QPnoise (k) 27 T
10 1 Ysmc=—3.254+0.03
= 1 YBridge=—3.55+0.08
8 YMme=—2.9640.04
e Top: Spatial Power Spectrum (SPS) fit to g ]
column density images of SMC, Bridge, and < ||
LMC 2
— Model accounts for beam/noise 0
— Each gives distinct slope values, indicating 5]
sensitivity to environment (e.g., star formation, 2.5 2.0 15 1.0 0.5 0.0 05
large-scale energy injection) 0 loguo (aremin)
e Bottom: SPS fit to individual spectral ; SMC

channels (SMC)

— ASKAP/ATCA in excellent agreement

— Sensitivity of GASKAP data facilitates better
characterization of turbulent properties across full
spectral range

e power-law nature of ISM extends down to

~10 pc 1 — ASKAP+PKS
ATCA+PKS
- 1 i 1 1 4.0 +— ———— —
e Power-law indices in single channels are b s T - - .~ s
comparable to dust measurements Velocity [km s7]

CTA-Oz 2022 27
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GASKAP-HI Pilot Survey Phase |

Test commensality

+ with WALLABY in

the Galactic Plane
toward Vela

CTA-Oz 2022 28



e Custom pipeline allows us to
utilize joint deconvolution

e For the first time, we can
study HI on similar physical
scales as dust and molecular
gas

e Study of emission and
absorption in conjunction
gives us the complete picture
of the multiphase ISM

e GASKAP will be the next
standard for HI (and OH)
observations of the
Magellanic System and Galaxy
for the coming decade

CTA-Oz 2022

Science
Sections
§3.1.2, 3.1.1, 3.1.3, 3.1.4, 3.3
§3.1.1, 3.1.3, 3.1.4
§3.2,3.1.4, 3.1.1, 8
§3.3, 3.1.1
§3.2,3.1.1, 3.14
§3.2,3.1.3,3.14

Name
(fields) ‘ (hours)
Magellanic Clouds + foreground
Galactic Plane (270° < £ < 17°)
Magellanic Stream I + foreground
Galactic Centre

Magellanic Leading Arm + foreground

Magellanic Stream II + foreground

Area ‘Time,‘"’Field Total Time

(hours)
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LMC Quality Gate Field
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GASKAP WSClean Imaging Pipeline

* SLURM and PBS control scripts available to feed
CASA and WSClean scripts

* Only pipeline that can run joint deconvolution
in distributed manner
* Typical imaging job (single channel)
* 5 CPUS (4 workers & 1 control)
e 20000 iterations with ~10 major cycles
* ~6-15 hours of processing

IJ nipingel / GASKAP_Ilmaging @ unwatch~ 1 *star 1 YFork 0
<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security Insights Settings
contains all necessary scripts for imaging the calibrated ASKAP visibilities with CASA within a supercomputer architecture Edit

Manage topics

© Oreleases 22 0 contributors

Create new file ~ Upload files  Find file Clone or download ~

Nickolas Pingel explictly set OMP_NUM_THREAD enviornment variable to SLURM_NTASKS to ... ==

-0- 68 commits ¥ 1branch 0 packages

Branch: master v New pull request

Latest commit d4a4d3d 7 days ago
16 days ago

[ casaConfigScripts update clean mask to user

B misc change permissions and tweak noise/sidelob thresholds in auto-mask ge... 2 months ago
[ pbsScripts use full range of job array 13 days ago
[ slurmScripts explictly set OMP_NUM_THREAD enviornment variable to SLURM_NTASKS to ... 7 days ago
i utils genCleanMask.py must be run in same directory as input files 15 days ago

Help people interested in this repository understand your project by adding a README.

CTA-Oz 2022

Adjust to single phase

center with chgcentre Subtract
108 binned continuum
measurement with

set files uvcontsub_All

Section 3.3.1

Bin channels to
desired resolution
with bin_All

108 binned,
continuum-subtracted
measurement set files

108 Calibrated
measurement set
files

N_chan instances
of WSClean (4
CPUs per job) to
run joint
deconvolution

Split out N_chan
channels with
splitByChannel_All

108xN_chan
measurement
set files

Section 3.3.2

N_chan
deconvolved
spectral

channels

Cleaned cube
with N_chan
channels

Collate with
combinelmages.py

https://github.com/nipingel/GASKAP_Imaging
https://gitlab.com/aroffringa/wscleans1



