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Owitline

- Overall description
- Station outline
- Recent developments

- Preliminary tests

- People

- Future & funding
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- A sensitive high resol multi-frequency dual polarity
l Frequency range 200 to 800 MHz

- Multiple independent stations of low-cost dipoles

- Baselines: ~metres, 250-500-1000-3000-5000 km-
- Instrument & station: modular & subsets

- Technical specifications function of number of
stations
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WITTRA: Station outline

- Each station can observe on its own.

- Sufficient sensitivity and resolution built in.

- The front-end & the back-end should be
integrated with the data acquisition locally.

- The data pipeline should also cater for intra-
station as well as inter-station correlation.

-Local hub managing system which will be
synchronised, centrally, with other stations.
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- Sky noise ~300 K at 150 MHz; up to 1000 K in the
- Galaxy (Golap 1998, Issur 2003)

- No cooling of field electronics: science & cost factor

- ~250 m]Jy point source sensitivity per station for
1024 antennas. (Golap 1998, Pandey 2006, Daiboo
2012). 32 EW 16 NS: BL 1 MHz BW, 16 s

integration, area ~4000 m?

- Aim to improve: AS~(Av.n.At)"*
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-The w term

-Convolution & Gridding

-Primary beam

-Phasing & Bandwidth decorrelation

-lonospheric effects
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v A Resolution
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Undersea Cables = ‘

Atlas Offshore 320 gigasis <50 [

P West Coast P East Coast
SATIISAFE —mmggam Active SEAS T T
Mall OnE m Active TEAMs 500 e

GLO-1 e Seacom — = At
glgabits Licn2 s—ct

WACS 1280 gagabits

20 gigatits Lion m——

ACE FWM 2012 1300 gigabins
Shex 2014 EAS3y 4720 gigatits Ackre
A5 At BRICS 2014

wasAce |G African Undersea Cables (2014) m

40 invabits hip:imanypossibilities.netiafrican-undersea-cables
\SAGS o Versi e
A0 terabds =

MFAA All hands on meeting ASTRON Dwingeloo 2™ April 2014
Girish Kumar Beeharry

— P A8 D ———— e




coplanar arrays
- Short spacing
- w/n term, sampling & visibility

- Primary beams: size and dep, on position
- Bandwidth decorrelation

| - Imaging & CLEANIng etc
- Future problem for the SKA
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WITTRA: Science [

- Solar: tlares, coronal mass ejections (de
Pontieu et al 2011, Zaarashvili et al 2013)

- The Milky Way, Galactic centre star forming
regions(Yuset-Zadeh et al 2013)

- Galaxies and clusters of galaxies (van Weerer
et al 2011)

- Pulsars & Supernova remnants (Stappers et
al 2011, Han et al 2013)
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- Low brightness wide sources (Dodson 1997)

- Transient sources (Nithyanasdan et al 2011,
Bannister et al 2011, Schmidt et al 2013)

- Spectral and recombination line observations (De
Pree et al 1997)

- Spectral indices of sources(Miley et al 2008)

- Interstellar scintillation, Jupiter (Rickett et al 2002,
Zarka et al 2005, de Pater et al 2003)

| - Ionospheric and Space Weather (Judd et al 1987)
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- Receiver system design (Ginourie 2009, Lutchumon
[201 1, Mahadu 2011, Bhoyrub 2012, Chataroo 2012,
Armoogum 2013)

- Data acquisition system design (N. Pirthee 2013)

- Radio Frequency(RF) Electronics
(UOM & DUT projects with collaboration)

- Networking (Conhyea 2007, Armoogum 201 3)
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WITTRA: Technology 11

- Data Management (Brunner et al 2001, Morgan et al
2013, Grange et al 2012)
- High Capacity Multi-Parallel-Correlation (Begeman

l et al 2011, Jheengut 2008, Platel 2010, Mondon 2011,

I
|
|
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. N. Pirthee 2013)

- Antenna design (Muthoor 2005, Ramdohee 2007,

- Mohur 2007, Boyjpnauth 2008, Nursimhulu 2009,

Nunkoo 2009, Prayag 2011, Shibchurn 2013)
- VLBI and e-VLBI (e.g EVN)
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WMITTIRA Preliminary work:
new antenna design 200-800 MIHz
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WITTRA Preliminary work:
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Spectrum 28/08/12 1641
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WMITTRA Preliminary work
16 antenna array Durban
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MITTIRA Preliminary work
16->64 antenna array March 2014
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Double_Channel Rx 3 Correlation_Hardware 3

Options
1D: top_block
Generate Options: WX GUI

Complex to Real

-

File Sink
File: .. ses/record_corelated
Unbuffered: Off

Multiply Const
Consta 5

WX GUI Scope Sink
Title: Scope 4

Sample Rate: 250k
Trigger Mode: Auto

Yy

Variable WX GUI Scope Sink
1D: samp_rate Title: Scope 3
Value: 250k o [[i]| Sample Rate: 250k
WX GUI Scope Sink Trigger Mode: Auto
Variable ¥ Axis Label: Amplitude
ID: freg 2
Value: 800M Trigger Mode: Auto
¥ Axis Label: Amplitude
UHD: USRP Source
MbO: Subdev Spec: A:0 B:0 Low Pass Filter
Samp Rate (Sps): 250k Dﬂcll.nltlnn: 1
ChO: Center Freq (Hz): 600M Gain: 1 )
Cho: Gain (dB): 20 = ::::;I::;e}.‘czsuk
Cho: Bandwidth (Hz): 100k H
Chl: Center Freq (Hz): 800M Transition Width: 100
Ch1: Gain (dB): 20 Window: Hamming
Chl: Bandwidth (Hz): 100k Beta: 6.76
WX GUI Scope Sink
Title: Scope 2
Sample Rate: 250k
Trigger Mode: Auto
¥ Axis Label:
OO IO TG P O O I O A TE0 ) ST ¥ O IS0 GTO 0T 3 LA I3 C 3] O aD e el G I gr e
>>> Done

showing: "/home/pedcontrol/Desktop/GNU-Radio Doc's/Exercises/Double_Channel_RX.grc”

Loading: "/home/pedcontrol/Desktop/GNU-Radio Doc's/Exercises/Correlation_Hardware.grc”

=>>Done

Showing: "/home/pedcontrol/Desktop/GNU-Radio Doc's/Exercises/Correlation_Hardware.gre”

showing: "/home/pedcontrol/Desktop/GNU-Radio Doc's/Exercises/Double_Channel_RX.grc"

Showing: "/home/pedcontrol/Desktop/GNU-Radio Doc's/Exercises/Correlation_Hardware.grc"
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wWork:
Companion

9

Blocks

> [Sources]

> [sinks]

» [ Operators]

» [ Type Conversions ]
» [ Stream Conversions ]
> [ Misc Conversions ]
» [ Synchronizers ]

> [ Level Controls ]

> [Filters]

» [ Modulators]

» [Error Correction]
> [Line Coding]

» [vocoders]

» [Probes]

» [Vvariables]

» [ Misc]

> [ Digital]

» [ Digital Modulators ]
» [ OFDM ]

» [UHD]

* [NOAA]

» [WX GUIWidgets |
» [Pager]

» [ QT GUI Widgets ]
> [ Custom ]



FFT Plot

Prelirminary work:
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Trace Options

7] Peak Hold

Average
Avg Alpha: 0.0667

| | Persistence
Persist Alpha: 0.095€

111
| S

[ ] Trace A
[ ] Trace B

Axis Options

dB/Div: E
Ref Level: E
Autoscale

Stop

arry

= -

Average Alpha: 0
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Decimal conversion of voltage values

Decimal conversion of voltage values
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Software correlation on CPU (Jheengut)
ADC card acquisition software CPU (Ginourie)

ADC card acquisition software GPU (Platel)

CALLISTO flare detector (Benfifi)

USRP1 programming (Mondon)
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Recent & j ure

Design & construction of a 16 channel receiver
(Bhoyrub & Chataroo 2011-12}

Front end
Construction of 2 groups, with 8 antennas per group

(Shibchurn 2012-13) May be extended to 8 x 8.
Set up of optical fibre network (Armoogum 2012-13)

Back end
Integration of receiver & USRP programming using
GNU Radio companion (N.Pirthee 2012-13, Prayag)
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FX FPGA Correlator

Preliminary work on low cost FPGA on the USRP
board

GPU array
ROACH board

Uniboard
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Quanti Cost (MUR)

Ly
DPLPDA 8 16,928

PFAmp 3 11,520
dway C 1 4,440

FOpto 1 57,440
Opt Fib 50 m 4,800
DC pow. 1 4,800
8 Alpol 99,934
8A 2 pol 182,940

64 G512 A 11,708.160

Cost (ZAR)

Ty = 3
=/

4,445 local made
3,032 Minicircuits
1,170 ZFSC-8-43+
15,116 High cost 57.5%
1,253 Cost down/coax
1,263

26,299




ltem Quantity Cost (MUR)  Cost

(ZAR)

RFO dem 1 38,400 10,105 68% cost 2.4 GHﬁz
Hyb junct 1 640 168 Monitorings
LNA 3 4,480 337 3 stage amp
SBL-1 2 640 168

1IXer
BP Filter 2 960 253 Manuf local
16pow.com. 1 11,488 3,023 ZC16 PD-252

8 Alpol 56,603 14,896
A 2 pol 113,216 48,29,792
7,245,824 1,906,688
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Station Station Relayive

512 1024 Sensitivity |
antennas antennas

Version 1 18,953,984 37,9079638
(MUR)

Version 1 4,987,740 9,975,480
(ZAR)

Version 2 12,820,224 24,640,448
(MUR)

Version 2 3,473,596 0,747,152
(ZAR)

Relative 0.7 1.0
sensitivity
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uture: OxC array

S
Nattonal Park -

s |

Editiin Google Map Makar

MFAA All hands on meeting ASTRON Dwingeloo 2™ April 2014
Girish Kumar Beeharry
N




) Collaborations: DUT, SUN, CPO,Astron, SKA

- Training ground for African students,
academics, engineers, technicians,

- Bursary programme

- Running our MSc
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Thanks!
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