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AST(QO N Contents

» Stations
» Central Systems
» Control System
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AST(QO N Station Types

» International stations: 96 High Band Antennas

» Remote stations: 48 HBAs

» Core stations: 2x24 HBAs
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ASTRON

International Stations (> 8)

HBA field

space in between antennas: 0.6 m.
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AST(QO N Remote Stations (> 18)

calibratie antenne B calibratie antenne

cabinet

56

HBA veld

a4 "{‘L
- 232

LOFAR remote station:
=> | BA veld heeft diameter van 87 meter en bevat 96 antennes
=> HBA veld heeft diameter van 50.2 meter en bevat 48 antennes
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AST(%O N Core Stations (> 18)

calibratie antenne J:L“i calibratie antenne 4
: cabinet ':l..
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LBA veld
LOFAR CORE station:

=> LBA veld heeft diameter van 87 meter en bevat 96 antennes
=> 2 HBA velden (elk met een diameter van 35 meter) bevatten elk 24
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AST(QO N Top Level Architecture

Specification

SHM < SAS
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AST(QO N Station Architecture
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ASTRON

Station Signal Processing

Optional
10- ... MHz

30-80 MHz

120-240 MHz |

/I ... 0..
Antenna Receiver | Filterbank
Antenna Receiver | Filterbank
° ° ° Beam
® P ® Former
o o o
i
Antenna Receiver | Filterbank

Control & Synchronization
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AST(%O N Low Band Antenna (30-80 MHz)
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AST(%O N High Band Antenna
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AST(:{O N Receiver

10 MHz o NS
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ASTRON

Modes

A / ~
/ observation b observation // observation
) mode | mode Il mode IV
) 10 - 90 Y 110 - 190 /1 210- 250
\"*\tm" | / observation
N N\ 130 mode Il )
V4 170 - 230 Filters
/10 90/110 / 4—/ 160 MHz clock
/] / Vi Nyquist Zones
1:0-80 I1: 80 - 160 I1I: 160 - 240 200 MHz clock
Nyquist Zones
1:0-100 11: 100 - 200 lll: 200- 300
0 100 200 300 frequency [MHz]
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AST((O N Processing functions

Station Cross

LCU * Correlation
control ~~~~~~~~~~~~~~

RCU Input Station Beam CEP
receiver Filtering Forming correlator

TDS Transient

clock Data ., 1BB

: buffer
Forwarding
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AST(:{O N Transient Buffering

G. trigger External trigger

Store/Read -out
control

(from RCU) D etection
antenna control

data | COMPENSATE
CABLE LENGTH
DIFFERENCES

Trigger

a

SEPARATE
SUBBANDS

Receiver band
data

(to CEP)
Transient
uffer data

select
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AST(%O N Cosmic Ray Detection

ntenna

data COMPENSATE
CABLE LENGTH
DIFFERENCES

SEPARATE
SUBBANDS

to suppress strong RFI signals
at fixed locations

Detection only possible on the stored signals
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AST((O N Acceptance Testing

» Station Acceptance/Validation Procedure:
~ basic hardware tests
~ checks individual antenna performances
= checks basic functionalities and interconnections
= results 1n a report including the test results

» Formal Station Acceptance by RO:

= quantifies top level requirements
" linearity
= sensitivity (Aeff/Tsys)
" power consumption
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AST(QO N Acceptance Testing (2)

» Central Systems acceptance procedure
~ station remote access
~ station (RSP) — CEP interface
~ station (TBB) — CEP interface
~ Navigator — station interface
~ MAC/SAS — station interface
~ SHM — MAC/SAS — station interface

» Commissioning acceptance procedure
~ checks for fringes
= ... to be discussed tomorrow
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AST(QO N CS302 Status
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AST((O N Different cable lengths
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AST(:{O N Ring Splitter In Core Stations

Used for 1 beam & station cross correlation

I Gbps Ring
Splicer

10 Gbps

\ 4

\ 4 \ 4 \ 4 \ 4

Beamformer Beamformer

Beamformer Beamformer

Filter Filter X Filter Filter

\ 4

Expected availability: August 2009

© ASTRON



Power (dB)

-100

-110
0

dALOFAR\dataCS302W20090516_123406_sst_rcu094.dat time=2

i i i i i i i | ;
10 20 30 40 50 60 70 80 90 100

Frequency (MHz)



Power (dB)

-100

-110
0

dALOFAR\dataCS302W%W20090516_123406_sst_rcu095.dat time=2

10 20 30 40 50 60 70 80 90 100
Frequency (MHz)



Power (dB)

dALOFAR\dataCS302W20090516_123406_sst_rcu094.dat subband=250

o
S

-85

Measurment Nr



Power (dB)

dALOFAR\dataCS302W20090516_123406_sst_rcu095.dat subband=250

-80

¢o
On

0 500 1000 1500
Measurment Nr



Frequency

X 107 Power of dA\LOFAR\data\\20090424 170809 _sst_rcu095.dat

-100

-105

500 1000 1500 2000 2500 3000 3500
Meas. number



Frequency

x10

Power of dA\LOFAR\data\\20090424 170809 _sst_rcu005.dat

500 1000 1500 2000 2500 3000
Meas. number

3500







AST({O N 4 Bit Mode

Expected availability:
late 2009/early 2010
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Bandwidth Improvement

Clock frequency 160 200 MHz
Sub-band width 196.25 | 195.3 | kHz
# sub-bands / RSP | 62 62

Total # sub-bands | 248 248
Bandwidth 38.75 | 48.44 | MHz
Data rate / RSP 620 773 Mb/s
Total data rate 2486 3.1 Gbh/s

Expected availability: June 2009

© ASTRON




ASTRON
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© ASTRON LOFAR CORE station: LBA veld

=> LBA veld heeft diameter van 87 meter en bevat 96 antennes

=> 2 HBA velden (elk met een diameter van 35 meter) bevatten elk 24 antennes Ari Higen, 23 mel 2008 ve 10



AST(QO N Central Systems
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AST({O N CEntral Processing Facility

On-Line pipeline processing

Stations GEJ
»
= : :
3 | Off-line processing/
E-LOFAR o | user software
Stations ©
o |
5 |
15 DVDs/s }
|
|
|

40 TFlops 1-2 PByte 10 TFlops
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AST((O N BG/P responsibilities

= Receive data streams from each station
= Buffer the data stream
= Synchronise input streams

= Apply delay compensation (over complete sample
periods)

= Route data to correct compute node
= High volume processing
= Data reduction

© ASTRON



AST((O N Storage section responsibilities

= Short term storage (~5 days)
= Store results of on-line processing

= Creates observation files from the BG/P
output

= Provide data for off-line processing

= Store intermediate results for off-line
processing

© ASTRON



AST(QO N Off-line section responsibilities

= Create end products

= Dependent on the observation mode
= Data reduction

= Prepare data for export out of LOFAR

© ASTRON
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AST(QO N Control System
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ASTRON

MAC in a birds eye view

others:
- access ctrl
- reports

archive

7
Plplp] Jele]e

Controller

Driver

1 / ___________ \\ _____________________

[

A 4

Driver

A

A

A

A

LOFAR hardware

MAC
plpfe] felele
Controller
\
plefp] fefe]e
Controller
Application Application
p = property
¢ = command
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