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Pursuing ultimate accuracy
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2 VLBI antennas, VLBI2010 antenna
construction starting 2014




No LLR currently in Southern Hemisphere;
The SA LLR will be part of the GGOS network RF
and pal‘t Of the NASA SLR network National Research | Hartebeesthoek Radio

Foundation | Astronomy Observatory
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Overall design concept is
software-centric

Telescope
and housing
subsystem

On-site data
evaluation Detection
and and timing
processing

Laser
subsystem

Japan, November 2013

RF

National Research | Hartebeesthoek Radio
Foundation | Astronomy Observatory




LLR Steer: Check Consolidated Prediction Format file i

File et stahus N Seqercerumber 5011 Producedby HTS
| CPF Check versiec b DSk Data D\LLR steer\TeoCPFs\loeas] col 100101 S011H
Target COSPAR
Tage SIC [ ‘Recoids rumbes and enons
1o Wt 3 Comnenepnch 0 Irbourd eomecions 0
L] = Outoudposborc ) el 0
L] Inbourdposen. [ et 0
Software desian: share e e
] St Yexi0 Mok Dy i Hard  Min 0 0 obounduebsty Rosinager 0
B¢ YewOUO MeokR DB Horg  Ma 0 Sl gl B Eobonioe B
Tagettpe: 1 Conpaibl 1 Reference e 0 Fcteintps 0 COM sppbed 0
Noles NONE Matched i e s 1econds ype 201 fou
I I l e I I l O r y C O n C e p [ Feaba enors and warengs Wlched s ecord hpe 202
Hohests Twaneg: i besder Zwarrog: Hatched oo s e e 307
e T Welched e and vt econds e o e eced tpe 202 beund conechions] O
Work Data D =] B o TeaT® i oo g n s e 100 e egch] Mo of e o e 40 by o OF

Good nput on ecands ipe 104 [oubourd posien) ceds fjpe 501 (outbound o] OF

HIOK 12 calumrs bk OF

Good input on recands ipe 102 (noound posbon]

2:06:07 PM South Alrica Standard Time Sun 2013/11/10  12:06:07 PM UTC Sun 2013/11/10 type 502 rbound ofse] OK

ec p——
?ngle subtended by Moon (Hoonﬁ gleSubtended) 8.54312 Sotee TIE SIR Tracking Teloscops Serw Dt Processng Help = e oo i
elescope enabled (runflag): 1 ::‘C} ”;‘i‘“"“’f":”: Tt comision OF
Telescope Right nscansion (TelRA): 322. 29553 £ il
Telescope Declination (TelDec): -9.44698 e R
Telescope Azimuth (Telfz): 297.12853 et s

Telescope Elevation (TelE1): 35.713@3
Telescope Steer node (TelSteerMode): 1
Virtual telescope Local Hour Angle (TelLHA):
Julian date (JD): 2456687.08277?7
Greenwich mean sidereal time (GMST): 15 98878

Sun Right Ascension (SunRA)>: 225.82347

Sun Declination (SunDec): -17.26971

Angle subtended by Sun (SunfingleSubtended): B.53848
Moon Right nscans¥on (MoonRA): 322.6813%

Moon Declination (MoonDec): -9.35378

qla subtended hy Moon (MoonfAngleSubtended): @8.54312
elescope enahled (runflagd: 1

Ielescope Right fiscension (TelRA): 322.29553
Telescope Declination (TelDec): -9.44698

Telescope Azimuth (Telfz): 277.12853

Telescope Elevation (TelEl): 35.71383

Telescope Steer node (TelSteerMode): 1

Togeltpe sccoptabe (14 Gmdmwnn Tenord e 51 b ooel] Body end ecd DK
Toanperder st eqimnerts

oor i on e ype 2 (i d 0 same sgre

-54.76092

Virtual and actual telescope

Uéztléal ;elescope Local("nul; nnggi"glelw Image settings

ncoder increments Cint) = ey ' -

EC Encoder increments (str) : 49174 Rats “7“" Rat Magnificafior FOV 45 Minmum magnitude
EC Encoder (deg) : 0.221283 1 Oen 0 0000 [' 1981 ||| 1019761607

EC Encoder (arcsec) : 53.1879 5 [Fa

Julian date <(JD): 2456687,82777
Greenwich mean sidereal time (GMSI): 15.9
Sun Right Ascension (SunRA): 225.82347
Sun Declination (SunDec): -17.26971

fingle subtended by Sun (SunfingleSubtended,
Moon Right Ascension (MoonRA): 323'.?80139

Moon Declination (MoonDec): -9.35 Aate 2l Aate [deq/sec
fAngle s ’I LLRSteerdde xisx
Telesct 3 TR R EOR L § ¥ 17 foh 0m 1 0 [0

Telesce |
Telesce !
Telesce :
Telesce ;
Telesce !
Virtual ;
Julian
Greenwi -

Dechnation Elevation

o o (212 o
| Telescope LHA

{0t O 0.0000s for Om 0

Vitual LHA

[19n 55m 45 2505¢  [oh Om 1.0027:

BER) o4

b e e e dymice |

[4h 4m 1474955 [Oh Om 1,002

Dechnation Rate
|-9.4483733 [

Enable telezcops 0=01 1=0n

r e

ck 0=01 1=0n

olar system o

T = A s
o o i et | =
o pleesisiniat v|  Options ] Help ] Close ]

Graph Visuals < %3 4 >
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g housing
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“Temporary foundation’ %RF

National Research | Hartebeesthoek Radio
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Telescope
housed in run-
off enclosure

Crane to assist
In disassembly
and

-y
P B R ST

refurbishment

Totally nuts and
bolts
construction to
facilitate future
removal to
appropriate site
Stable and
massive
foundation for
tests
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g
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Japan., November 2013 . ‘ 8



50 cubic metres of concrete... RF
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Run-off enclosure on steel tracks %RF
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Tie to ITRF via GNSS

Mount installed 2 June 2011
RF

M U C h reStO ratl O n WO rk ah ead l National Research | Hartebeesthoek Radio
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Gearboxes were removed, <
disassembled, refurbished, modern oil RIF
National Research | Hartebeesthoek Radio
Foundation | Astronomy Observatory
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All panels and Az-El mount repainted
with heat reflecting paint
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Laser system by Cybioms Corporation-

100 mJ, 20 Hz, <80 ps; 1KHz, 0.5 mJ RF

National Research | Hartebeesthoek Radio
Foundation | Astronomy Observatory




*Dual servo control system, all software

«in-house (or rather late-at-night)

Testb%l 12.5 cm f12.5 refractor (



Main and secondary to be re-aluminized and coated

RF
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Control centre based on 12 m %
shipping container; clean air filters RF

National Research | Hartebeesthoek Radio
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Control centre designed for desert conditions %RF

National Research | Hartebeesthoek Radio
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Insulation
panels fitted
externally and
internally

Rubberised

floor

Dedicated air
conditioner in
laser room

Positive air
pressure to
keep dust out

Japan, November 2013 21



UPS 20 KVA A
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Control room

National Research | Hartebeesthoek Radio
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Project completion 20157 20167
Where will the system be located?
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Thank you! NRF
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