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Overview"

• Context"and"background;"
• Some"(very"li@le)"technical"stuff;"

• A"lot"of"pictures"to"show"you"a"possible"
future!"

• Summary"and"Closure."



3 

What"is"the"AVN"and"why"are"we"doing"it?""

•  Develop"a"network"of""VLBIOcapable"radio"telescopes"on"
the"African"conPnent;"

•  Africa"(led"by"South"Africa)"will"coOhost"the"Square"
Kilometre"Array"telescope"with"Australia,"9"African"

countries"to"host"staPons"in"SKA2"(including"SA):""

–  Develop"the"skills,"regulaPons"and"insPtuPonal"capacity"needed"in"SKA"partner"
countries"to"opPmise"African"parPcipaPon"in"SKA2"and"enable"parPcipaPon"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"opportuniPes"to"Africa"on"a"relaPvely"short"Pme"scale"and"

develop"strong"RA"science"communiPes."



Funding"and"focus"areas"

• Not"all"areas"of"the"envisaged"AVN"are"
funded:""

–  Antenna"conversion"projects;"
–  Development"of"requirements,"specificaPons"for"newObuild"

telescope"systems,"source"funding;"

–  Phased"training"intervenPons"for"“core"essenPal"observatory"
skills”;"

–  Grow"the"capacity"building"iniPaPves"–"especially"robust"user"
groups,"Big"Data;"

–  Develop"model"for"operaPons"(establish"the"AVN"OperaPons"

Team,"Data"Center"and"correlator)"for"the"established"

observatories"in"SA"and"partner"countries.""
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AVN"main"consideraPons"

•  What"science"case?"How"many"telescopes?"Where"

(which"countries?);"

•  CompaPbility"with"other"VLBI"networks;"

•  Telescope"sensiPvity"target"/"System"Equivalent"Flux"

Density"(SEFD)"target;"

•  Antenna"opPcal"design;"
•  Required"antenna"diameter"to"achieve"targeted"

sensiPvity;"

•  Number"and"type"of"receivers"and"feeds."



“Filling"the"gap”"with"the"AVN"

•  InternaPonal"VLBI"science"community"wants"be@er"“UV"coverage”"i.e."more"telescopes"on"the"African"

conPnent;"

•  HartRAO"extends"the"northOsouth"array"size"but"the"large"gap"between"Europe"and"South"Africa"leads"

to"missing"informaPon,"poor"image"quality,"difficulty"in"calibraPng"HartRAO"data."



Currently"the"only"VLBI"telescope"on"the"African"

conPnent"O"HartRAO"



SKA"partners"in"Africa"

•  South"Africa,"
•  Botswana,""
•  Ghana,""
•  Kenya,""
•  Madagascar,"

•  MauriPus,"

•  Mozambique,"

•  Namibia,"and""

•  Zambia"

Africa"&"the"SKA"



Can"(this)"AVN"make"a"real"difference?""
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•  The"quality"of"a"VLBI"image"is"

usually"determined"by"the"density"

and"distribuPon"of"UV"tracks"in"the"

UVOplane."These"tracks"are"formed"

by"the"2OD"projecPon"of"the"various"

interferometer"baselines"on"a"

plane"(the"soOcalled""uvOplane")"

which"is"perpendicular"to"the"

source"direcPon."

•  Every"pair"of"antennas"makes"a"

contribuPon"to"filling"the"UVOplane,"

and"the"design"of"a"synthesis"array"

is"aimed"at"filling"the"UVOplane"as"

completely"as"possible"(An$
Introduc<on$to$Radio$Astronomy$
by"Bernard"F."Burke,"Francis"

GrahamOSmith)"

•  Be@er"UV"coverage"enables"high"

dynamic"range,"milliOarcsecond"

resoluPon"images"of"complex"radio"

sources.""SnapOshot""observaPons"

of"many"sources"can"also"take"

advantage"of"the"dense"UV"

coverage."

UV+20"="+20°"declinaPon"(source"20°"north"of"the"Equator)"
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•  Four"telescopes"O"minimum"VLBI"network"size"able"to"

do"imaging;"

•  Currently"have"funds"for"3"conversions;"

•  8"telescopes"recover"just"over"2x"more"data"than"4.""

(Reference:&Thompson,&Moran&&&Swenson&1986&P360&Fig&
11.4&eqn&11.22)&

  

Improvement in information recovery 
with extra telescopes

N. Tels.   Rel. Recov.
4               1.0
5               1.5
6               1.8
7               2.0
8               2.13
9               2.25

Reference: Thompson, Moran & Swenson 1986 P 360 fig 11.4 eqn 11.22

AVN"O"how"many"telescopes"and"what"

frequencies?"

No$of$
teleI
scopes$

Rela<ve$
Recovery$

4" 1.0"

5" 1.5"

6" 1.8"

7" 2.0"

8" 2.13"

9" 2.25"



Equipment"at"each"AVN"VLBI"radio"telescope"

11"

•  Receiver"covering"at"least"one"standard"VLBI"band;"
•  Hydrogen$maser$frequency$standard$providing"frequency"standard"and"

reference""frequencies"for"the"receiver"/"signal"chain;"

•  GPS$receiver$providing"Pme"standard"for"recording"systems;"

•  Internet$connec<on$(10"Mbps"min"bandwidth)"for:"receiving"VLBI"test"and"

science"schedules,"liaising"with"operators"at"other"telescopes"in"the"schedule"and"

at"the"correlator"that"is"processing"the"data,"sending"VLBI"test"data"samples"to"

the"correlator"to"check"for"fringes;"

•  Wideband$internet$connec<on$for:"sending"science"data"by"eOshipment"

ater"the"VLBI"to"the"correlator"–"128"Mbps"min"bandwidth,"realOPme"eOVLBI"

transmission"of"narrowband"spectroscopy"data"to"the"correlator"–"128"Mbps"min"

bandwidth,"realOPme"eOVLBI"transmission"of"wideband"conPnuum"and"pulsar"

data"to"the"correlator"–"1"Gbps"–"1024"Mbps"min"bandwidth;"

•  Reliable$con<nuous$power$and$other$infrastructure.$
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Physical$
Infrastructure$

(including"data"

transport"networks,"

power,"roads,"etc.)"

Science$
Infrastructure$

(including"radio"

observatories,"high"

performance"

compuPng"faciliPes,"

etc.)"

(Skilled)$people$
(academics"/"researchers"/"

scienPsts,"engineers,"

technicians,"arPsans)"

Policy$Environment$
&$Governance$

(government"level"policy,"

InsPtuPons,"etc.)"
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But"this"is"a"celebraPon"of"the"past"and"a"look"at"

an"exciPng"future.."

please"allow"me"to"give"you"a"glimpse"into"that"

future!"



14 



15 



Deputy$Minister$Masutha$launches$AVN$
Technical$Training$Programme$in$Cape$
Town$I$Ghanaian$core$essen<al$
observatory$staff$training"
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“Baby"telescope”"key"training"tool"as"part"of"

knowledge"transfer"and"handsOon"immersive"learning"

Laboratory,"handskills"and"IPC"soldering"course"

and"cerPficate"
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Graduation 30 May 2014: Ghanaian core essential 
observatory staff 
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Figure 22: Stow pin motor installed – modified stow pin engaged 

Ghana"(March"2015)"replacing"shock"absorbers,"stow"

pin"brackets,"stow"pins,"limit"switches"
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Ghana$(March2015)$replacing$shock$absorbers,$stow$pin$brackets$and$
stow$pins$
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Ghana$(March2015)$replacing$shock$absorbers,$stow$pin$brackets$and$
stow$pins$
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Figure 17: Removal of azimuth motor (wheel 1) 

 

Figure 18: Removal of azimuth motor (wheel 2) 
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Figure 19: Removal of first Az motor 

Removal of both elevation and azimuth 
motors and recording of interface dimensions 

for MOOG plate design, removal of clutch 
plates from all 4 motors, temporary protection 

of interface for gearbox (longer term 
protection will be required, “grease cakes” in 
azimuth axle bearing housings (found in all 

bearings – poor maintenance during 
operational life). 
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Ghana"(March"2015)"preparaPon"for"new"

cabling"(currently"under"way)"
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Figure 25: Paint sorted and re-located to foyer  
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Ghana"(March"2015)"preparaPon"–"checking"mirror"alignment,"replace"

feed"cover"and"clips,"center"limit"switches,"refurbish"brakes"
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Ghana$(March2015)$replacing$shock$absorbers,$stow$pin$brackets$and$
stow$pins$
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Ghana$(March2015)$replacing$shock$absorbers,$stow$pin$brackets$and$
stow$pins$

The"future.."
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Ghana$(March2015)$replacing$shock$absorbers,$stow$pin$brackets$and$
stow$pins$
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Kenya$$I$Nairobi$kickIoff$of$the$JEDI$workshop$(November"2013)"
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Kenya$$I$Nairobi$astroIphysics$graduates$who$completed$the$JEDI$workshop$
(November"2013)"
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Thank you 

32 



33 



34 



35 



36"



37 



38 

Physical$
Infrastructure$

(including"data"

transport"networks,"

power,"roads,"etc.)"

Science$
Infrastructure$

(including"radio"

observatories,"high"

performance"

compuPng"faciliPes,"

etc.)"

(Skilled)$people$
(academics"/"researchers"/"

scienPsts,"engineers,"

technicians,"arPsans)"

Policy$Environment$
&$Governance$

(government"level"policy"

InsPtuPons,"etc.)"

Collaborate,$
collaborate$

✔"

Real$science$
facili<es$for$world$

class$science$
✔"

Sustainability$$
✔"

Basic$building$
blocks$for$
knowledge$
economies$

✔"
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Physical$
Infrastructure$

(including"data"

transport"networks,"

power,"roads,"etc.)"

Science$
Infrastructure$

(including"radio"
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compuPng"faciliPes,"

etc.)"

(Skilled)$people$
(academics"/"researchers"/"
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Policy$Environment$
&$Governance$
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InsPtuPons,"etc.)"

Collaborate,$
collaborate$

✔"

Real$science$
facili<es$for$world$

class$science$
✔"

Sustainability$$
✔"

Basic$building$
blocks$for$
knowledge$
economies$

✔"

VLBI%=%SCIENCE%+%POLITICS%%

•  Science%
–  Unique%spa9al%resolu9on%

• Wide%range%of%astrophysics%
•  Poli9cs%%–  AErac9veness%of%VLBI%to%policy%makers%for%building%interna9onal%scien9fic%

bridge%between%countries%
•  Europe,%EVN,%Radionet,%JIVE%

•  Africa,%AVN,%SKA%
•  ERC%Synergy%Project%“Event%Horizon%Telescope”%

–  AErac9veness%of%VLBI%in%using%science%for%capacity%building%

•  Africa,%AVN,%SKAUAfrica%
•  Technology%development%

•  Human%capacity%development%
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George&Miley&(20&April&2015)&

“VLBI%=%Science%+%Poli0cs”&
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The"team"and"the"spirit"

of"the"AVN"

Missing"and"recognizing"the"

contribuPons"by"Dr"Mike"

Gaylard,"the"true"champion"

for"AVN."
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Summary 

•  AVN"is"an"exciPng"project"of"global"scienPfic"interest;"
•  Africa"will"be"ready"to"host"SKA2"staPons;"
•  HolisPc"approach"towards"insPtuPonal"development,"

capacity"building"and"collaboraPon"criPcal"success"

factors;"

•  Not"fully"funded,"but"some"(new)"funding"from"

internaPonal"insPtuPons"for"capacity"development;"

•  CollaboraPons"–"especially"with"regards"to"science"–"will"
be"welcomed!""



44"

Dankie$
Enkosi$

Ha$khensa$

Re$a$leboga$

Ro$livhuwa$$

$Siyabonga$

$Siyathokoza$

Thank$$you$

Perhaps%the%future%of%VLBI%will%
look%a%bit%different%from%the%

past,%but%that%only%means%that%
exci0ng%0mes%are%ahead!%


