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Event Horizon Telescope
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Why Astronomy In Southern Atrica?

Dark skies
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Why Astronomy in Southern Africa? UNAM
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[http://www.esa.int/spaceinimages/Images/2013/09/Cloud cover]
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http://www.esa.int/spaceinimages/Images/2013/09/Cloud_cover

Why Astronomy in Southern Africa?

L
“Astronomy is one such disciplines where Africa

enjoys a considerable comparative advantage, due
to the excellent conditions for observation on our
continent. (...) We must exploit this geographic

advantage for the maximum benefit of our people.”

Hon. Naledi Pandor

(then) Minister of Science and Technology (RSA)
Windhoek, 12 August 2014
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Astronomy in Southern Africa
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Africa Millimetre Telescope (AMT)

[Backes* PoS(HEASA2016)029, Backes* Galaxies 7(2019)66]

Radboud University % § UNAM
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Site quality being tested

SEST to be refurbished
(electronics, surface acc.,
sun avoidance, etc.)

Preliminary Design
Review passed in mid-
2019

Int. Science Committee
formed (RU, UNAM, Wits,
NWU, Metsahovi, Turku,
Oxford, CEA, ASTRON,
Grenoble Alpes, MIT, ...)



https://doi.org/10.22323/1.275.0029
https://doi.org/10.3390/galaxies7020066
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Earth as seen
from Sgr A*
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EHT + AMT imaging

[Backes* PoS(HEASA2016)029, Backes* Galaxies 7(2019)66], [La Bella* (2022), in prep.] /_\ e
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Earth as seen
Sgr A*

Wark in preparation.
No pictures, no tweets!



https://doi.org/10.22323/1.275.0029
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EHT + AMT imaging || UNAM

[Freek Roehlofs, Radboud Univ.] e
TELESCOPE
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T

EHT2020+AMT, no LMT EHT2020, no LMT

& o

(Brightness Temperature (10 K))~0.5
(Brightness Temperature (10? K))~ 0.5

e

0

(Brightness Temperature (10? K))
(Brightness Temperature (10 K))~0.5

17/10/2022  B1Ed www.unam.edu.na M. Backes: Africa Millimetre Telescope Open your mind



AERONET PWV Atmsocope Sky temp %T r;diometers TELESCOPE
(Day) (Day/Night) (Night)

Precipitable Water Vapour | /
H.E.S.S. H.ES.S. FLE-S.3. 5 ‘ﬁ MILLIMETRE

Infrared sky temp (*C)

o
")
-
g
infrared Sky temp (*C)

PWV {mm)
o - W
=) i o

B H' E' S' S. Atmosc ope PWV = fitted line y=8 394457*¢~0.010886x
25— fited lne y=8 0748150 07109 (Da&d”igh[} | :: « fitted data :
e Emo e oS .
E‘m . E 75
° (A) Night PWV VS Night sky temp -

CT mean infrared Sky temp (' C)

(8) g.TE.s.s. Scaled Mt Gamsberg (C)
(Night PWV) PWV (night)

17/10/2022  BAEd wwsw.unan.edu.na M. Backes: Africa Millimetre Telescope Open your mind



Precipitable Wate

Indirect ground measurements

6.0
5.5 4
5.0 A
4.5 4
e mAnZASES
& «*’”Ix@" @'@. $ 3 v¢°’] £ & e°°' o°°r

Month of the year

TELESCOPE

r Vapour | /
‘ﬁ i

Scaled satellite-based model

12
® ® night-time
[ ]

|
- B 24h

2004
2005 °
2006 101 %= =
2007
2008

2009 '
2010 -
2011 £

2012 g - Av
2013 z

2014
2015 8
2016 ¢ -
2017 - -
2018 .

2019 g

ARXRE

{11

01/01 03/01 05/01 07/01 09/01 11/01
Date

17/10/2022 “u www.unan.edu.ng M. Backes:

Africa Millimetre Telescope Open your mind



Site Testing: Prec:|p|tab e Water Vapour UNAM

repository.unam.edu.na/handle/11070/2766
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Thermopile (indirect)
WYV radiometer

GNSS receiver
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AMT Science Cases

ﬁ AFRICA
MILLIMETRE
TELESCOPE

* VLBI b
 1mm Event Horizon Telescope (EHT) VLBI
* 3mm Global mm-VLBI Array (GMVA) o
* [7mm European VLBI Network (EVN)]
e [6cm Africa VLBI Network (AVN)]

* Single dish
* Monitoring of Active Galactic Nuclei
* mm transients
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AMT Science Cases
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* Single dish

* Monitoring of Active Galactic Nuclei
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Monitoring of Blazars UNAM
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AMT Science Cases
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* Single dish

* mm transients
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mm transients UNAM
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Figure 1: Comparison of mm-wave and cm-wave frequencies of the outburst in the X-ray binary

V404 Cygni (R. Fender, based on Tetarenko, A. J. et al. 2017, MNRAS 469, p. 3141). Outbursts are
much more pronounced at mm-waves.
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mm transients detection rate for AMT
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Table 1: Estimated number of transient sources detectable by the AMT for a 5 mly limit, based on standard
lightcurve evolution models from Eftekhari, T. et al. (2022, ApJ 935, p. 16).

Class Volumetric Rate L, Volume Detection Rate
(yr™'Mpc™) | (ergs™'Hz™') | (Mpc) (yr™)
Young core-collapse supernova | Rcc = 1072 10%7-10%® 13-41 0.4-11
Interacting supernova 0.1x Ree [7] 10%7-103Y [9] 10-400 0.04-1000

Long-duration GRBs 6 x 1079 x Ree | 10%1-10%2 [10] | 1300-4000 2-70
On-axis jetted TDEs 1077 x Ree 10%2 [10 4000 1
Low-luminosity GRBs 0.01 x Rce 1029 130 4
AT2018cow 0.001 x Rcc 1030 [11] 410 11
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AMT: Social Impact programme |

[ Physics/

Astronomy
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Science

{Engineering
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AMT: Social Impact programme || UNAM
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AMT: Social Impact programme || UNAM

Thermopile (indirect)

WYV radiometer
GNSS receiver
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AMT in the Media
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https://www.popsci.com/space/africa-millimeter-telescope-astronomy/ ‘\J_/
POPULAR /=
SCIENCE |+/L) vears Q

SCIENCE TECH DIY REVIEWS POPSCI 150 MERCH NEWSLETTER SIGN-UP

With the arrival of Africa’s next
radio telescope, Namibia sees a
new dawn in astronomy

The upcoming addition to the Event Horizon Telescope network will unlock cosmic secrets
—and new doors for the next generation of Southern African astronomers.

BY TATYANA WOODALL | PUBLISHED MAY 11, 2022 9:09 AM
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https://doi.org/10.1038/d41586-022-00205-4
https://www.popsci.com/space/africa-millimeter-telescope-astronomy/

AMT in the Media UNAM

BLACK HOLES
THE EDIGE OF ALL WE KNOW

17/10/2022 i edu.na M. Backes: Africa Millimetre Telescope Open your mind



March 27th 2019, AMT Investors Event, Windhoek

PARTNERS SUPPORTING THE AMT PROJECT
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