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HDF5 format and PRESTO

« HDF5: flexible file format for raw beam-
formed (and other?) data. Extensive LOFAR

header structure defined.

e PRESTO: important, well-tested, suite of
pulsar and single-pulse search and timing
software (many MSPs and bursts
discovered). No reinventing the wheel!

* pydal: library of routines to
read LOFAR HDF5 data (built from C++
DAL).
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HDFD QUICK LOOK

python

from pydal import *
file = BeamFormed(“myfile.h5")

file.summary()
beam = file.getBeam(0)
data = beam.getSubbandData XY( 5, 0, 100 )
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file.number of beams()

file.point ra()
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file.number of samples()



II-I.-I e

# lustibinfeny python

fram pydal import *
from scipy import *

impert sys
from pylab import *
uu_mmw.m

2 Pulses of Best Profile B0329+54_080313.5ub000

Condidate: 714,.58ms_Cond
Telescope: CET

Epochy,,, = S0000.00000000000
Epn-ch = 50000.00384583964

Search Informaotion

Rh ppog = 03:32:59.0000
Best Fil Porameters

Reduced x* = 9.061 P{Naise) ~ 0

Dispersion Meosure (DM} = 23?31

DEC 00 = 54:34:43.0000

downsample(vector, factor):
Dewnsamgle {i.¢. co-add consecutive numbaers) a short g

of @ vector by an integer factor,

if len{vector) % factor):
print "Langht of “vector' is not divisible by Tactor'=%d!" %
retum 0

nawvestor = reshapelvector, (len{vectoryfactor, factor])
ratum add. reduce{newvector, 1)
# The BeamFormed object represents the file.
# The paramater is the name of the beam-formed file.
if flenisys.amge) = 1)
h-Bﬂ'ﬂmel’,m..ﬂ‘s]]
pflui Plaase provide a beam-formed hdfS file as input.®
sys.enit(1)
# get beam 0
baam =
n_samples = 512 * 128
for subband in ranged24)
start = 0
downsampled _data = amay([]. 1)
for count in range(2200):
data = beam.getSubbandData_XY( subband, start,
xx_intensity = aba(data{0])
¥y_intensity = abs(datal1])
tot_intensity = sqrtpex_intensity"xx_intensity + yy_|

data = downsampha( tol_intenaity, 128 )
stan += n_samples
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Pulsars 1n the beam-formed
“transit’”’ data

Pulsar

Period

(ms)

DM
(pc/cm?)

S400
(mJy)

Comments

B0329+54

714.5

26.8

1500

Single pulses!

B0355+54

156.4

57.1

46

Too weak?

B0450+55

340.7

14.5

59

Too weak?

6 HBA tiles, 48 subbands between 160-240MHz

3hr on 080411 and 080417




RFI situation

Relatively clean: e.g. subband 073




RFI situation
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Very bright RFI bursts: e.g. subband 097



RFI situation

“Forest” of RFI bursts: e.g. subband 383
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Related to size of data blocks?




1-s Tick?

Comes and goes?! (same subband as previously)




2 Pulses
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RFI Excision

- Looked at each of 48 subbands by eye.

* Only used subbands that looked
relatively “clean” (a little more than half).

 Much more sophisticated RFI excision
will be done 1n future (remove narrow

band, or short timescale RFI) using e.g.
PRESTO routine “rfifind”.

* Important for all projects to characterize
RFI background.




B0329+54 Folded
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2 Pulses of Best Profile
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B0329+54 Folded

BO329+54_080411.5ub000 Search Information

2 Pulses of Best Profile

Candidaote: 714.50ms_Cond
elescope: GBI E
= S0000.0000000000( Reduced x°
ispersion Measure (DM) = 2678

714.5243010)

|| T e 79736 pr y . ) '_;_;-;.'ll:

# | file Bins - "
J 1 kit '1'|h i L) 'y 'bill_. IILI | e Ir_l. :
(™ P b E Y| L ||U'ﬁ e Avg

| 1 | L ile StdDewv

d x

Reduc

serval

Ob

on of

[ =

duced ¥
2 34

Re
1

s i iialloiialleeioloniilesif]

0.5 1 : 43210 )
2 . Period — 714.45504834 (ms)

¥

Phase Reduced ¥

Upper ~24 subbands - 080411 - 200-240MHz




B0329+54 Single Pulses!

Single pulse results for "BO329+54_0804171
Source: BO329+54 Ra (J2000): 03:32:59.0000 M samples: 1650954
Telescope: GBT DEC (J2000): 54:34:43,0000 Sompling time: 6553.59 us
Instrument: STELLA HJDHW: S0000.003858213826 Freg,: 19%.9 MHz
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B0329+54 Single Pulses!




B0329+54 Single Pulses

Single pulse results for 'BO329+54_080411

Source: BO329+54 Ra (J2000): 03:32:59.0000 M samples:
Telescope: GBT DEC {J2000) B4 34430000 Sampling Ligs 655352 us
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B0329+54 Single Pulses

RFI excision (using all 48 subbands indiscriminantly)



To Do:

- Figure out 1-s pulses

* Characterize RFI better

* Excise RFI better

* Characterize beam shape

e Varify timing and frequency stamps.

e Search for new bursts, at higher DMs and
higher resolution.

e Determine nature of DM 28.1 pc cm™ burst.




