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The MeerKAT Absorption Line Survey (MALS)

1655 hrs for the sensitive search of HI 21-cm and OH 18-cm absorption lines to map 
the evolution of cold atomic and molecular gas in galaxies at 0<z<2: the redshift 
range where most of the evolution in the star-formation rate density takes place.

MALS

The LSP review process completed.
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The MeerKAT Absorption Line Survey (MALS)
Main science themes:

Evolution of cold gas in galaxies and its relationship with SFR density (~200 detections),
Fuelling of AGN, AGN feedback and determining fraction of dust-obscured AGNs (~500 
detections),
Variation of fundamental constants of physics: most stringent constraints (comparable to 
terrestrial atomic clocks).

Each pointing will be 
centered on a >400 mJy 

radio source.

L-band: 1 deg2 



Comparison with other surveys

Uniform coverage over 0<z<1.5

+ HI emission, and deep continuum and polarisation images



http://adsabs.harvard.edu/abs/2016mks..confE..14G



MALS: data processing and archiving
 Data products
(1) Full spectral resolution (32K) XX, YY and then stokes I data cubes (absorption + emission)
(2) Wide-field, wide-band, IQUV (~3 uJy) images
(3) Absorption: catalog of radio sources upto 1 mJy and their spectra
(4) L-band: HI emission images; and value added data products.

 Archive
(1) 4 PB raw visibility (4s integration) storage: ~1500 LT06 tapes (250 - 500 TB shipped every 

few months)
(2) 12 PB for processed data + data products i.e. calibrated visibilities + cubes
(3) Images (not cubes) and spectra to be served through a live database

Multi-wavelength database:
refreshing the target list.



MALS: data processing and archiving

Processing  
(1) ARTIP: Automated Radio Telescope Imaging Pipeline (CASA-based)

 CASA-based pipeline developed by IUCAA+ThoughtWorks
 Narrow-band imaging version: https://github.com/RTIP/artip
ARTIP-CUBE: specialised for spectral line processing (development stage)

(2) Cluster at IUCAA for development and processing
VROOM: 16-node cluster for MALS commissioned ( 1 + 1 PB)

https://github.com/RTIP/artip


MALS: commissioning (PKS2020-370)

HI emission+absorption
(Carilli+87, 92; Boisse+88)

MeerKAT-16 
Lband: 856 MHz
ROACH-2 correlator: 32K mode
Flux/BP: PKS1934-638
Gaincal: PKS1954-388
On-source time: 5.8 hrs
Data Volume: 700 GB



MALS: commissioning (PKS2020-370)



MALS: commissioning (PKS2020-370)
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Tentative
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MALS: commissioning (PKS2020-370)
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Variability of HI 21-cm line
Spectral rms higher by 1.3 - 1.5 (only in 32K mode)

Looking forward to SKARAB 32K mode.
Better optical spectrum (NaI, CaII) of PKS2020-370.



MALS: SALT/NOT survey (Phase-I)

Scarcity bright high-z quasars in the southern hemisphere
Lack of uniform spectroscopic catalog

252 new RLQs: 102 at z>2.5
(Collaboration between IUCAA, Rutgers and South Africa)



SALT/NOT survey (Phase-I): uGMRT band-2,3 follow-up

MALS



SALT/NOT survey (Phase-I): uGMRT band-2,3 follow-up

∆z=60



Detected from a tidal tail at b~15 kpc



OH in nearby galaxies

(Sample of 21-cm absorbers in nearby galaxies)

Observed with GMRT, JVLA and WSRT
(typically 10 hrs/ per object)



OH absorption in G0248+430 (z=0.05)

First extragalactic detection of diffuse OH !

Expect 10(-10/+20) such absorbers from MALS.

∆n(OH; z~0.1) = 0.008  +0.018
-0.008

; log N(OH)>13.6

fc << 90 pc



Summary
 MALS LSP review completed: ~1650 hrs for HI+OH at z<2.
 Processing and Archiving infra in place: 

 DB and ARTIP-CUBE in advanced development stage.
 First commissioning observations done:

Variable 21-cm absorption + one tentative detection. 
SKARAB 32K mode expected later this year.

 MALS SALT-NOT phase-I completed
 ~250 new RLQs; 200 at z>0.5
 z: 2 - 5.2 coverage using uGMRT bands 2 and 3.

 First systematic OH search completed
 Expect 10-30 diffuse OH absorbers from MALS.

MALS reference for details 
http://adsabs.harvard.edu/abs/2016mks..confE..14G     

http://mals.iucaa.in/


