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Why dynamic spectra ?

Science Context :

Studying quick transient phenomenon (~hours) :

Solar Flares
Flare stars

Pulsars

RFI surveys
Etc ....

Cas A
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Terrestrial lightning and sprites

Interplanetary scintillation
Planets (lo-Jupiter)
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Dynamic spectrum toolkit

Definition of the toolkit « dynamic spectrum v1.0 »

"\cp3] (icp3) (icp3) (icp3) (1CD3) (ICD3) (icD3|
Data | | Data | | Data | | Data | | Data || Data | |Data Distributed on CEP 2
\ J \ J \ ] \ J ]\ J \ J
N
Python Script ICD3 |CD3 Extractor
For grouping Directory with(out) selection and/or
ICD3 Data reblnnlng
e
4 Dynamic
Spectrum - \
Visualization Data: Rebinning or Dynamlc
ICD6 Selection again Spectrum
Format Data:
l ~ - ICD6
e Format
Visualization y
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Dynamic spectrum Extraction(1/2)

& = Choose Observation Directory

File Quit Répertoire: fhomefvilchez/Bureau/data —l| |

Load Beam Formed Data |

1 L61853 (] L70907
L61856 [C] L70908
L61857 (] L74897
L64584
L68928

=3
=3
=3
=3

7 L69552

[=] ]
Sélection: /homefvilchez/Bureau/data Ok

Load ICD3 data _ annuler |
Directory
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Dynamic spectrum Extraction(2/3)

Converkt [and Extract] Beam Formed Dakta to Dynamic spectrum data

File Quit

SAP Beamed Formed Data

69552 SAPOOD BOOO SO POOOD bf.hs };] \
L69552 SAPOO0D _BOO1 SO _POOOD _bf hs

L69552_SAPO00_BO0Z_SO_POO0_bfhs \
L69552_SAPO00_BOO3_SO0_PO0O0_bfhs SAP O F||eS
L69552_SAPO00_BO04_SO_PO0O0_bfhs
L69552_SAPO00_BOOS_SO_POO0O0_bfhs
L69552_SAPO00_BOOG6_SO_POO0_bfhs

L69552 SAPO0L _BODO SO _PO00_bf.hs

L69552 SAPO01_BOO1 SO _POOO_bf.hs
L69552 SAPO01_BOOZ SO _POOO_bf.hs
L69552 SAPO01_BOO3 SO _POOO_bf.hs
L60552 SAPO01_BO04 SO _POOO_bfhs
L69552 SAPO0O1_BOOS SO _PO0OO0_bf.hs

J

ICD3 Data

L69552_SAPO0O1_BDO6_SO_POOO_bf.h5 >
¥

—Metadata

Observation ID: 69552 A N

Target: ["3C273"]
Ra: 187.277923584
Dec: 2.05241656303
RasDec Unit: deg

NMof Stations: 6
Station List: ['"CSO02LBA', 'CSOO03LBA", 'CSOOD4LBA', "CSOOSLBA', 'CSOOGLBA", "CSO0VLE| | ICD3

Minimum Frequency: 29.98046875

Maximum Freguenc;: T4.90234375 MetaData
Center Frequency: 52.44140625
Freguency Unit: MHz

Nof Subbands: 120

NoF Channels Per Subband: 16 'J
Nof Frequency Channels: 1920

A
| Resume SAP Selection: I fl . .
[Selected SAP : SUB_ARRAY_POINTING_000 <«+— Selected SubArrayPointing
—Actions
Conwvert All SAP Without Changes \
Conwvert Selected SAP Without Changes
Convert All SAP With Rebin and Selection > 4 choices for processing
Convert Selected SAP With Rebin and Selection
Clear
/
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Dynamic spectrum Extraction(3/3)

File Quit

~-SAP Beamed Formed Data

L69552_SAP000_B000_S0_P000_bf.h5
L69552_SAP000_B001_S0_PO0O_bf.h5
L69552_SAP000_B002_S0_P000_bf.h5
L69552_SAP0D00_B003_SO0_P000_bf.h5
L69552_SAP0D00_B004_S0_P000_bf.h5
L69552_SAP000_B005_S0_P00O_bf.h5
L69552_SAP000_B006_SO_P000_bf.h5
L69552_SAP001_B00D_SO_P00O_bf.h5
L69552_SAP001_B001_SO0_P00O_bf.h5
L69552_SAP001_B002_50_P000_bf.h5
L69552 SAP001 _B003_S0_P000 bf.h5
L69552_SAP001_B004_S0_P000_bf.h5
L69552_SAP001_B005_SO0_P000_bf.h5
L69552_SAP001_B006_SO_P000_bf.h5

Selection &
Rebinning

window

=

~Metadata

Observation ID: 69552
Target: ['3C273']
Ra: 187.277923584
Dec: 2.05241656303
Ra/Dec Unit: deg

Nof Stations: 6

Minimum Frequency: 29.98046875
Maximum Frequency: 74.90234375
Center Frequency: 52.44140625
Frequency Unit: MHz

Mof Subbands: 120

Nof Frequency Channels: 1920

Station List: ['CSO0ZLBA', 'CSO03LBA',

Overview
Before
Launch

"CS006LBA",

'C5007LE| |

=]

|NOF Channels Per Subband: 16

E

Resume SAP Selection:
’VSelected SAP : SUB_ARRAY POINTING_000

Time Start (in s): 0.0)

Time Stop (in 5): 100.002368599)
Frequency Start (in MHz): 29.980468)
Frequency Stop (in MHz): 49.890136)

New Time increment 0.999424031576 s

New Number of Channels per subbands 1

TOTAL of Files in Go 0.000291141620224
Number of SAP to process: 2

Optimal RAM Quantity (in Go) for processing: 0.053
=} Optimal Processing Time Estimation (in s): 0.00410385794465

Time Start (in s, must be greater or equal to 0) 0
Time Stop (in s, must be lower or equal to 299.827209473) 100
Frequency Start (in MHz, must be greater or equal to 29.98046875) 25
Frequency Stop (in MHz. must be lower or equal to 74.90234375) 50

New Time increment (in s, must be greater or equal to 0.00999424031576) 1

New Number of Channels per subbands (must be =1 or =< to 16 and multiple of 2~(n) == 2,4,8,16,32 ... 2~(13)) 1

=

Processing Information

Start Processing at: Wed Jan 16 14:51:26 2013
Data Flow to Process (Go): 0.000291141620224
Number of SAP to process: 2)
Optimal RAM to process (Go): 0.05)
Selected RAM Quantity (Go): )
Optimal Processing Time Estimation (in s): 0.00410385794465)

Processing information window
|

~Actions

How much RAM do you want to use ? [Default:1Gol, OPTIMAL: 0.05 Go GO

Clear

ASTRON

Lofar Status Meeting

23/01/2013
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Dynamic spectrum Visualization(1/3)

Load Dynamic Spectrum Répertoire: fhemefvilchez/Bureau — | |

o 9 séminaire-LOFAR El L69552_SAPODO.h5
slas 7 test El L69552_SAPO01.hS
‘es-dynspec £ these

ils £3 Ubuntu-1S0O

eline-these-Python =7 USB

vegarde El L68928 SAPODO.h5S

[ET] [¥]
Nom de fichier: L69552 SAPO0DO0.hS Ouvrir

Type de fichiers: Dynamic Spectrum Files (*.h5) | Annuler |

Dynamic spectrum file
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Dynamic spectrum Visualization(2/3)

& ™ & Plokt and Extract Dynamic spectrum data

File Quit
rDynamic Spectra — —Contrast Button N Resume Rebin Parameters

DYMNSPEC_000 Dynam|c_: 0.8 ~f—— (Jontra ]
DYMSPEC_001

(1
DYNSPEC_002 > Spectra | BUttOn

DYMSPEC_003
DYMNSPEC_004

DYNSPEC_005 = —Plotting The LOFAR Dynamic Spectrum Data - E
DYMNSPEC_006

—Metadata

Obserwvation ID: 69552

Target: 2C273

Ra: 187.277923584

Dec: 2.05241656303

Station List: ['CSOO0ZLBA', 'CS003L

Minimum Frequency :@: 30.0720214844 SeleCted dynam|C

Maximum Frequency : 49.7985801697
Center Frequency : 39.9353027344 Sp t mm t d t
Frequency Band Width : 10.15625 eC ru e a a a
Frequency Unit : MHz
Stokes Parameter : ['I"]

L | [

Time Increment : [0.99942398071289
Total Duration : 99.9423980713
=] I

Click to select Stokes Parameter——
||_j—'5t0ke5 Parameter : | |

¥

<+— Avaible Stokes parameter

—Resume Selection:

Selected Dynspec : DYNSPEC_000
Selected Stokes : |

rActions

Plot (Non-Continoous) Dyn-Spec 2 plot Options

Plot (Continoous) Dyn-Spec

ciear 200+ - B
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Dynamic spectrum Visualization(3/3)

& = & Plot and Extractk Dynamic specktrum dakta

File Quit

Dynamic Spectra Contrast Button Resume Rebin Parameters
DYMNSPEC_000 0.8 Mumber of Time Pixel: 400
DYMNSPEC_001 Time Scale (s): 0.499711990356
DYMNSPEC_00D2 Number of Spectral Pixel: 407
DYMSPEC 003 Change The Plot Maximum Value spectral Scale (MHz): 0.0

DYNSPEC_004
DYNSPEC_005
DYMNSPEC_006

Plotting The LOFAR Dynamic Spectrum Data

Non-Continuous frequency subbands

Metadata

Obserwvation ID: 69552

Target: 3C273 50
Ra: 187.277923584

Dec: 2.05241656303

Station List: ['CSO0ZLBA', 'CS003L

1.75

Minimum Frequency : 29.9987773895
Maximum Frequency : 49.8718261719
Center Frequency : 39.9353027344
Frequency Band width : 10.15625
Freguency Unit : MHz

Stokes Parameter : ['I']

100

Time (s)
Intensity Ratio

Time Increment : [0.49971199035644
Total Duration : 199.884796143

0.75

Click to select Stokes Parameter
E’Stuke;. Parameter : |

150

0.50

Resume Selection:
Selected Dynspec : DYNSPEC_000
Selected Stokes : |

Actions

0.25

Plot (Mon-Continoous) Dyn-Spec 30. 35 a0 45

Frequency (MHz)
Plot (Continocous) Dyn-Spec

Cloar oo+ - =@ «— Save button x=35.3108  y=15.5214
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Dynamic spectra :

Installation/Update of the pipeline :

Installed CEP 1

Cas A=>

30 min, 5.12E-6 s binning

244 continuous subbands

From 10 to 58 Mhz

=>

Time rebinning with 1s

13 To data processed ...
24 h later :

Time (s)

40 Mo

=>

To be continued ....

Frequency (MHz)
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I
(cp3) (1cD3) (1cD3) (1cp3) (T1cD3) (1CD3) (icD3
Data Data Data Data Data | | Data Data
part1 | | part2 | | part3 part4| | part5|| Part partN
\ J J \ y J \ )\ ) \ y

Prospects:

Distributed on CEP 2
nodes

MPI Parralelization and

E/.

isualizatio

ASTRON
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~ ™~

RFI cleaning

|CD3 Extractor
with(out) selection and/or

(- Dynamic

Spectrum
n Data:
ICD6

\ Format

Rebinning or
Selection again

rebinning
~— e
)
Dynamic
FSpeotrum
Data:
ICD6

Format
Visualization )
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