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Broadest science range of any facility on or off the Earth.
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Interested countries:
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Contacts: Brazil, Ireland, Russia
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KAT-7 (MeerKAT precursor - operational since 2009)
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64th (last MeerKAT) antenna lifted onto its pedestal (18 Oct, 2017)
56 antennas handed over for integration into the array.




MeerKAT First Light Image




MeerKAT First Light 10% (purple=known)
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African VLBI Network (AVN)

SKA-South Africa partner countries

Key guestion: How will they handle such a big project?
Options???? Build mini-SKA for training the partner countries.

Cost?



Objectives

e Develop a network of VLBI-capable radio telescopes on the

African continent
e Africa (led by South Africa) to co-host the Square Kilometre Array

telescope with Australia, 9 African countries to host stations in
SKA?Z (including SA):

— Develop the skills, regulations and institutional capacity needed
iINn SKA partner countries to optimise African participation in SKA2
and enable participation in SKA pathfinder technology
development and science

— Skills and knowledge transfer in African partner-countries to
build, maintain and operate radio telescopes independently

— Bring new science opportunities to Africa on a relatively short
time scale and develop strong RA science communities.
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Starting point — GHANA

“VLBI = Science + Politics”
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Ghana core essential observatory team trained in SA
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Conversion process

Structural and mechanical

Rust, algae removal and painting

Stow pin refurbish
placed into the

ectrical cut
out switches ensure that the antenna can’t be
commanded to go beyond a safe position
Shock absorbers replaced: These cushion a
hard stop, in case of limit switch failure

Antenna jacked to realign the centre ~~

230 ton movable mass jacked wit

enna moved sideways b
| r !

’

Jacking up

Subreflector support (“quadrupod”) legs replaced

Pushing sideways

Surface panels repaired and refurbished




Conversion process

Quadrupod

i

Original quadrupod structure. The quadrupod legs have to be rigid enough to
ensure that the 300kg subreflector is held in the correct position, at the correct
angle, in order to focus signals along the right path down the beam waveguide.

The path to a new quadrupod...

From left: Alex and Sampson in undergoing welding
training according to AWS D1.1 techniques. Test plate
produced by Sampson. Inspecting the test welds using

radiography. Radiography inspection plate

Yol ¢4

Award of training certification Sampson Saah
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Spec

32-m, beam wave-guide oain Curve: 26273
C-band (4 — 8 GHz, ambient receiver) |
HPBW 6’

400 MHz wideband, 1.56 MHz narrowband
System Equivalent Flux Density (SEFD) 975 Jy.
Continuum and spectral line observations
Very Long Baseline Interferometry (VLBI)
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2 Pulses of Best Profile

Science cases |.*

e 6.7 GHz methanol (CH30H) maser study (massive stars)
* Pulsar observations, and FRB search
« VLBI

G331.11-0.24 @ 6 GHz : 2003-Aug-01

Flux density in Jy

=
=
‘@
&
@
0
=
=
|18

53000 53500 54500 5500 555040 560040

time (MJD)

Flux density (Jy)

54500 55000 55500 56000

time (MJD)

53500 54000




0.7 GHz methanol maser detection

G9.62
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6.7 GHz methanol masers of G9.62 massive star forming region.

6668.7 6668.8
Frequency [MHz]

6668.9

6669.0 6668.50

G133.94

| | L L
6668.52 6668.54 6668.56 6668.58 6668.60
Frequency [MHz]

S(XX) T l T l T C l T l T I T 160

— 6.7GHz — 140

?

-- 12.2.GHz

:

:

Flux Density (Jy) for 6.7 GHz
Flux Density (Jy) for 12.2 GHz

:

V,, Gms")

Figure 1. Time-averaged spectra of G9.62+0.20E. The solid line is the
6.7-GHz spectrum and the dashed line is the 12.2-GHz spectrum.
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Pulsar Observations at the Ghana Radio
Astronomy Observatory

T. W. Scragg!, B. W. Stappers!, R. P. Breton!, J. N. Smith?2,
D. Adomako?, B. Duah Asabere?, J. O. Chibueze?, and K. Cloete?,

1Jodrell Bank Centre for Astrophysics, University of Manchester, Manchester M13 9PL, UK.
2SKA-SA, The Park, Park Road, Pinelands, Western Cape, SA.
3Ghana Space Science and Technology Institute, P. O. Box LG80 Legon-Accra, Ghana.
email: thomas.scragg@postgrad.manchester.ac.uk

Abstract. In August 2017 a new radio telescope, the Ghana Radio Astronomy Observatory

(GRAO), was officially inaugurated at Kuntunse, Ghana. The GRAOQ is a former satellite Earth

station and now the first operational station in the African VLBI Network (AVN). The Jodrell

Bank Centre for Astrophysics (JBCA), supported by the UK’s STFC/Newton Fund, has devel-

oped a new pulsar timing system (Hebe) for the GRAO. We present some aspects of the design
— —45:10:34.8751 of Hebe and an outline of the first pulsar detection at GRAO.

2 Pulses of Best Profile Search Information

Candidate: PSR_0833—45 RAjp000 = 08:35:20.6115 DEC 1000

Telescope:  Kutunse Best Fit Pgrometers Keywords. Pulsars, instrumentation: miscellaneous, telescopes (GRAO).
Epoch,,,, = 57873.66030477404 DOF = 18.90 x2., = 14.223_ P(Noise) < 2.2¢—69 (17.60)

Epochy,, = 57873.66222254396  Dispersion Measure (DM; pc/cm®) = 0.000

sample = 0.003 (ms) = 89.3890(22) Py, (ms) = 89.3851(22)
Data Folded = 30720 topo (s/s) = 0.0(1.8)x10 P oary (s/s) = 0.0(1.8)x10
Data Avg = 4.278e+09 P opo (s/s?) = 0.0(1.3)x1078 P" bary (s/s?) = 0.0(1.3)x1078
Data StdDev 3.824e+06 Binary Parameters

Profile Bins 30 P (s) = N/A e = N/A

Profile Avg 4.377e+12 a,sin(i)/c (s) = N/A w (rad) = N/A

Profile StdDev = 1.224e+408 T = N/A
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PSR 0833-45 pulses detected with the Kuntunse 32-m radio telescope,
pulse period of 89.4 milliseconds (0.0894 second).




USRI Fringe detection with Nk Ef-NK fringe
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Ys—Nk

| Ef—Nk

Channel
Ef = Effelsberg, O8 = Onsala85, Mc=Medicina, Ys=Yebes, Sv=Svetloe, Zc=Zelenchk, Bd=Badary, HH=HartRAO26,
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Ir=Irbene, Jb=Jodrell1, Wb=Westerbork, Ur=Urumuaqi, Tr=Torun
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Fringe test observation AVN - VERA/KVN
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