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Itinerary of the Journey

• The Journey’s Beginning

• Our Place in the Solar System

• Selected Nearby Submm-bright Galaxies

• Selected Distant Submm-bright Galaxies in 
Gravitationally Lensed and Un-lensed Systems

• ACP 2018



From the Kalahari to MIT



Journey into Astrophysics

•Venus, the morning star

•Occultation of Saturn’s Rings and Cataclysmic Variables

•Mira Variables

•Active Submm-bright Galaxies

•Selected Distant Submm-bright Galaxies in Gravitationally 
Lensed and Un-lensed Systems

•Astroparticle Physics Forum



Why planets and the solar system

• Planets easily observable by eye to all

• They follow deep physical laws of Newton, Kepler, ...

• Their orbital plan and tracks linked to the formation of 
the solar system, including earth

• Their study has been at the centre of major human 
imagination and scientific exploration over time

• In the submm wavebands, selected planets are 
primary flux calibrators



Early Evening Sky in Windhoek Now at 17:05 -- with Mercury and Venus, near the Sun, 

courtesy Solar System Scope



Top: Early Evening Sky in Windhoek Now at 17:05 -- with Mercury and Venus, near the Sun; and 

Bottom: Respective Real-Time Positions of the Solar Planets, courtesy Solar System Scope



Top: Early Evening Sky in Windhoek at 17:05 -- with Mercury, Venus and Jupiter and the  Ecliptic

Bottom: Respective Real-Time Positions of the Solar Planets, courtesy Solar System Scope



Left: Early Morning Sky in Windhoek at 05:05 – with the Moon near Saturn & Mars following. 

Right Respective Real-Time Positions of the Solar Planets, courtesy Solar System Scope



Recap -- Why planets and the solar system

• Planets easily observable by eye to all

• They follow deep physical laws of Newton, Kepler, ...

• Their orbital plan and tracks linked to the formation of 
the solar system, including earth

• Their study has been at the centre of major human 
imagination and scientific exploration over time

• In the submm wavebands, selected planets are 
primary flux calibrators



The Moon and its phases along the Planets on the Ecliptic in May/June 2018, courtesy EarthSky.



Top: The Moon & its phases with Planets, on along the Ecliptic in May/June 2018, courtesy EarthSky.

Bottom: Respective Real-Time Positions of the Planets in May/June 2018, courtesy Solar System Scope



Submm Image of a Proto-planetary Disk

Around TW Hydrae, courtesy ALMA 2016



MMolagodimo,

the Milky Way     , as seen from the Kalahari

in the optical. 

Dark patches of f   dust and gas forming stars 

At 0.5    to  10 M _solar / year

The dust emits       infrared (IR) and submm radiation

seen by in the       IR and submm galaxies

Distant Submm-

Bright Galaxies

(Milky Way

Progenitors)

Exploiting lenses     for observing distant  galaxies that 

have up to ~1000    M_ solar / year





ESA/NASA Herschel Observatory Hi-Gal Project

Filamentary Structure of Star-formation seen in Emission in the Galactic Plane and Outer 

Edges of the Milky Way, e.g. respectively Molinari et al. (top) & Schisano et al. (bottom) 



ESA/NASA Herschel Observatory Hi-Gal Project, e.g. Molinari et al. 

G67: Filamentary Structure of Star-formation seen in of the Milky Way 



Core and Outflows of M82 in optical 

(NASA/ESA) and submm (Leeuw et al. ) 

imaging 



On-going Supernovae Imaged in the Starburst and Model-Submm Galaxy M82

Image credit ESA/NASA, A. Brunthaler 



Panaromic SED of M82, the archetypal submm-SED, cf. Leitherer et al

stellar

PAHs

Cold dust

re-radiation



Multi-wavelength View of Centaurus A



Centaurus A in optical and submm

Leeuw et al. 



The 850 and 450um emission of the core (non-

thermal) and dust lanes (thermal) in Centaurus A

Leeuw et al.



Cygnus A in Radio and 850 and 450um emission
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Spectral Energy Distributions of Synchrotron Emission in the Hotspots 

and Thermal and Synchrotron Emission in the Core of Cygnus A

SED of Hotspots SED of the Core

Leeuw et al.



(http://www.h-atlas.org/)

in collaboration with the H-ATLAS team

Gravitationally Lensed Systems Discovered 

in the Herschel Observatory

ASTROPHYSICAL TERAHERTZ LARGE AREA SURVEY





• In conversation with

Hubble Space Telescope Image of Abell 2218 



• In conversation with

Hubble Space Telescope ACS Frontier Field Image 

Gravitational Lensing Study 



Herschel-ATLAS 80 Lensed Candidates, 20 confirmed,

with F500um > 100mJy, Negrello  et al.



CREDITS: ESA/NASA/JPL--‐Caltech/Keck/SMA

SALT, KecK (z of optical lens) & 

VLA/ SKA/ ALMA / CARMA (SMG)

SALT (z of optical lens) & 

MeerKAT / ALMA / SMA (SMG)

SALT

ALMA Image





EPIC

INSPIRATION EXCELLENCE

PHILOSOPHY FOR SELF

FLOW



HUMANE, MORAL, EXEMPLARY

LOVING, 

COMMITTED,

ETHICAL

SERVE,

SELFLESS

PHILOSOPHY FOR SELF IN SOCIETY

HARMONY
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He was the pre-eminent scientist in a century dominated by science. 

The touchstones of the era--the Bomb, the Big Bang, quantum physics

and electronics--all bear his imprint.

“The Temple of Science” “The Principles of Research”



Prof Stephen Hawking 1948 2018 -- Focus on what we can do



Professional and Civic Astrophysics Life



Invitation to Astrophysics
• www.unisa.ac.za

• Unisa Postgraduate Summer School

• www.ska.ac.za, www.nrf.ac.za, www.dst.gov.za

• LeeuwLL@unisa.ac.za, Lerothodi@alum.mit.edu

http://www.ska.ac.za
http://www.nrf.ac.za
mailto:LeeuwLL@unisa.ac.za

