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Mike Gaylard’s brain-child



Objectives  

•  Develop a network of  VLBI-capable radio telescopes on  the 
African continent 
•  Africa (led by South Africa) to co-host the Square Kilometre Array 
telescope with Australia, 9 African countries to host stations in 
SKA2 (including SA):   

–  Develop the skills, regulations and institutional capacity needed 
in 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. 





Starting point — GHANA





Conversion process 
Structural and mechanical
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Ambient temperature receiver 



First test drive after first re-engineering phase

32-m, beam wave-guide 

0.1 deg

Long

C-band (4 — 8 GHz)

Continuum and spectral line observations

Very Long Baseline Interferometry (VLBI) 

capabilities



Presidential inauguration and announcement of the initial science 

results held on August 24th, 2017



Science cases

• 6.7 GHz methanol (CH3OH) masers 
• Pulsar observations 
• VLBI observational studies of radio sources
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• VLBI observational studies of radio sources

Paco’s talk and impact of a Ribidium clock



• Some extras - mosaic maps

Centaurus A



Useful for training/DARA
• Maser observations


• SCHED preparation and execution


• Mini projects
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Single-dish collaboration ideas
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Maser Monitoring Organisation (M2O) 

#boringbutrewarding
Name Affiliation email

Tomoya Hirota NAOJ and SOKENDAI, 
Japan

tomoya.hirota@nao.ac.jp

Jungha Kim NAOJ, Japan jungha.kim@nao.ac.jp

Koichiro Sugiyama NOAJ, Japan koichiro.sugiyama@nao.ac.jp

Kazuhito Motogi Yamaguchi U., Japan kmotogi@yamaguchi-u.ac.jp

Kee-Tae Kim KASI, Korea ktkim@kasi.re.kr

Gabor Orosz XAO, China gabor.orosz@gmail.com

Olga Bayandina ASC, Russia bayandina@asc.rssi.ru

Irina Val'tts ASC, Russia ivaltts@asc.rssi.ru

Nadya 
Shakhvorostova

ASC, Russia nadya.shakh@gmail.com

Georgij Rudnitskij Moscow state U., Russia gmr8@yandex.ru

Alexandr Volvach RALCAO and U. Kiev, 
Ukraine

a.volvach@gmail.com

Artis Aberfelds Ventspils, Latvia artis.aberfelds@venta.lv

Gordon MacLeod HARTRAO, S.Africa gord@hartrao.ac.za

James Chibueze NWU, S.Africa james.chibueze@nwu.ac.za

Mateusz Olech Torun, Poland olech@astro.uni.torun.pl

Pawel Wolak Torun, Poland wolak@astro.uni.torun.pl

Anna Bartkiewicz Torun, Poland annan@astro.uni.torun.pl

Gabriele Surcis OAC, Italy surcis@oa-cagliari.inaf.it

Busaba Kramer MPIFR, Germany bkramer@mpifr-bonn.mpg.de

Alex Kraus MPIFR, Germany akraus@mpifr-bonn.mpg.de

Karl Menten MPIFR, Germany kmenten@mpifr-
bonn.mpg.deRoss Burns JIVE, Netherlands burns@jive.eu

Huib van Langevelde JIVE, Netherlands vanLangevelde@jive.eu

Katherina Immer JIVE, Netherlands immer@jive.eu

Willem Baan ASTRON, Netherlands baan@astron.nl

Crystal Brogan NRAO, US cbrogan@nrao.edu

Todd Hunter NRAO, US thunter@nrao.edu

Stan Kurtz UNAM, Mexico s.kurtz@crya.unam.mx

G25 case presented by Stan Kurtz
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Pulsar ‘global’ monitoring  

Ben Stappers 

Install pulsar timing systems in as many telescopes 

as possible and use them for pulsar monitoring 

observations.
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Giant Molecular Cloud (GMC) studies 

• Gas temperature distribution 

• Star formation scenario (sequential, spontaneous) 

• Other physical conditions 

• Evidence of cloud-cloud collision
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Quick look 
>> Science goals drive sustainability (e.g. ALMA - 

exploring our cosmic origin, EHT - Imaging the event 

horizon of blackholes) 

>> African VLBI Network needs a unique science driver 

>> Flex VLBI Network to localize and study galactic 

and extra-galactic transients 

>> Case study of proposed science goal 
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AVN - comes alive with Hh-Nk
First fringes detected and H-maser clock (to replace 

Rubidium clock currently used) 

VLBI science-ready afterward

What should constitute AVN VLBI science legacy/goals? 
Bridging the EVN - HartRAO, SKA-VLBI and what? 
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VLBI for Galactic Transient Localization/Follow-ups

Flexibility in scheduling VLBI experiment to catch time-limited events 

Proper coordination with correlation centre (JIVE) 

Ys, Sr, Hh, Nk (short baseline of Ys-Sr, missing one station not the end of the world)

Flex VLBI Network (FVN)?
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Test of imaging fidelity

FVN

EVN

G16.58 6.7 GHz CH3OH masers 

Simulated 3 hrs obs with EVN & 
FVN 

SRT offers good sensitivity!
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Overview of high-mass stars

Their formative process only vaguely understood 

Usually located few kpc from our solar system except for 

Orion KL (~420 pc) and Cepheus A (~600 pc). 

Form in complex environment (proximity of other massive 

protostars) 

Multiple theories attempting to explain massive star 

formation 

Recent observations tend to support disk-outflow system
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Maser activities


periodic ejections

Disk formation

High-velocity jet 


formation
Low-velocity bipolar outflow (collimated) 

[Cepheus A HW3d & NGC 6334IN SMA]

Hot core formation 


[NGC 6334IN SM2 Hot Core]

Ultra-compact HII region [100 K, ~ 

0.1 pc in size] (keeps expanding 

as the MYSO evolves and emits 

more energetic photons).
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Credit: C. Brogan

NGC 6334I(N) [1.26 kpc] with VERA 
by Chibueze et al. (2014) adopted 
for NGC 6334I



VLBI Regional Workshop, Mexico City, 2019.

Uniq
ue e

vent w
orth

 fo
llo

win
g u

p!!!
Central protostar undergoes a burst in accretion rate from 10-3  

to 10-1  Msun yr-1 as a massive (0.55 Msun) gas fragment 

approaches and enters the protostellar sink cell. 

1/2

MacLeod et al. 2018.

Hunter et al. 2017.



6.7 GHz CH3OH 

masers emergence

Follow-up observations


ALMA (DDT & Standard proposals), JVLA (C, K, Q bands), KaVA (K band)


(Hunter et al. 2018, Brogan et al. 2018, Chibueze et al. 2019 in prep)



Flaring H2O masers 
dominantly from CM2

22 GHz H2O masers

Thermal CH3OH transition 11(2)–10(3) with an Elower ~ 177 K  



Shock enhancement and thermal destruction of H2O

Yates et al. (1997) show that H2O maser gain is reduced by 

an order of magnitude at Tdust = 300 K compared to 100 K  
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3 epochs 

R15325  Nov 21, 2015  


R15349  Dec 15, 2015    24 days


R16004  Jan 04, 2016    20 days



KaVA (Korean VLBI Network + Japanese VERA) 

Chibueze et al. 2018 (in prep.)
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10 

Examples of proper motions with bow-shock morphologies

Ogbodo et al. 2017 IRAS 20231+3340 

Burns et al. 2016 S255IR-SMA1 

Chibueze et al. 2016 M17
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Summary 

Dish conversion is a great idea. However, it should not be a 

mere demonstration of engineering prowess. Proper 

consultation with possible science user community is crucial 

for optimization of the instrument.


Collaboration opportunities abound.


FVN needed to flexibly schedule and catch spectacular events, 

both galactic and extra-galactic


Unique avenue for AVN to lead world-class discoveries rather 

than only playing complementary role to EVN


Follow-ups at other wavelengths will be of benefit 



