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Array Status & Rollout @ LOFAR
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The new imager with A- s
prOjeCtiOn Talk by Tasse %;% *g
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3C196 off axis ~150MHz

- Calibrated using 3C196+2 sources sources
- AW visibility estimates for those. Little difference?

NOT Taking the beam into Taking the beam into
account account
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Tracking MSSS observations,,, ..

MSSS test

1% of MSSS sky

MSSS fundamentally a commissioning survey
Key roles:
Fill the initial GSM for calibration of arbitrary fields at
arbitrary frequency in LOFAR bands
Multifrequency - need fluxes over wide LOFAR bands
Snapshot - spend little time to image the sky
Sky - cover the full LOFAR sky (dec = 0 degrees)

Survey - provides output catalog of sources in the sky
~Guide development of, and exercise observatory
operations, processing software, imaging pipeline, (and
commensal applications?)

George Heald / First Science with LOFAR / 14-09-2011
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Taurus A with international baselines

1 Core station, 7 remote stations, 2 international stations
O. Wucknitz

Detection of central source (Crab pulsar)

PLot file version 1 created 22-FEB-2011 18:05:31
BOTH: 0534+220 RR 135.742 MHZ 23410.RCL001.5
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0534323 32.2 32.1

32.0 31.9
RIGHT ASCENSION (J2000)
Grey scale flux range= -0.165 9.803 JY/BEAM
Cont peak flux = 9.8030E+00 JY/BEAM
Levs = 9.803E-02 * (-1, 1, 2, 4, 8, 16, 32, 64)




Magnetism CommisSIONING  waxpianskinstitut
far

Plan TaSk Graph Radioastronomie

I.1.

Fully calibrated RM-Cubes

N\ Red: To be done

IL.2, i 113, 1.4,

st | | so coneaowcms | | JSsrrin | | K cobn v e Pink: Can be worked on
— Blue: Is being worked on

T0.2. IIL5. T0L.3. 1IL.4.

Instrumental Polarization Images with Full Stokes Images with Low Noise Green: Done
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V5. V6. VIs.

Good Calibration Long
for All Subbands Integrations

RFI Suppression

A. Horneffer

IV.7. Iv.i.

Consistent Single Subband
Stokes Q and U Calibration

V.1 V.4. IV.8. V1. vV.9.
Correction of Good Tnitial Removal of

Calibration Transfer Imager with Tonospheric
in the Pipeline Correct Stokes RM-Changes Calibration Artifacts
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Pipeline to Process
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Results:
PSR B1929+10 Radioastronomie

J1932+1059 B1929+10—-L24024.ar.ST
Freq: 136.322 MHz BW: 6.250 Length: 599.999 S/N: 55.889
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Polarized structure in Fan  fas

Region with RM synthesis V.-
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Talk by Orru

Phi=-6
BEAM-0
? T T I T T I T T l T T l T T I T T I L
L T B
+68° -
i - B
8 i o 'l' -
S +66°— 3
L] :
o d = §
g - 1 m
S g ) — o
3 L : A B
= {Eds E
b -
Q
A _
+64° —
{1k 42
+62° 1
L L l 1 1 l A L L 1 1 l L 1 _J
3=15™ 3200™ 2h45™ 2k30=
Right Ascension (J2000)




OF
W* As),
n n /\\&Q#K&%
& %
olarized structure In ran Fomss
[=] 7]
. 2 J:
% §
% $
O/VIVERS\‘
Phi=-1 Talle hv Qrry
2.
I BEAM-0
_l T I T T l T T I T T | T T I T T l L
L n a
— ;, ..‘
Tl
+68°— ;m = ol _
L - d
- P
i 4 B¥s
6" - -
3 +66° — & ’ | \_ ] 5
D
o L
2 J w — c\..i
b 5 5
£ 1B, €
0 -
A < |
+64°— ‘ 2
: & -
L .‘ —
41k 4z
+62°— i
OPERIAL - . ikl s Ter N ST BV T W i o 2. o e v
F=15™ 3R00™ 2h45™ 2r30™=

Right Ascension (J2000)



Faraday structures towards Abell 2255 (Roberto Pizzo)

¢ =-2.5 rad m?

Declination (J2000)
Declination (J2000)
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v Various polarized
features with no

17h30m 17hzom 17h1gm 17/hgom 16b50m 7t 17hzo™ 17 1om 17ho0™ 16b50m Counterpart 1mn
Right Ascension (J2000) Right Ascension (J2000)
Stokes I

@ =+8 rad m2 < | ©.=+11.5rad m2

v’ Brightness
temperature ~ 4 K

v Instrumental origin
unlikely, as they do
not happen at ¢ =0
rad m2 are not

S o s e symmetric w.r.t this

FWHM ~2’ Right Ascension (J2000) Right Ascension (J2000) Faraday depth

Declination (J2000)
Declination (J2000)




Imaging of galaxies

Talk by David Mulcahy

Higher Resolution map of
M51

* Robust Weighting of 0.25
was used to produce
image to the right.

* Single subband at 145.7
MHz

* Due to uv-coverage, beam
is quite elliptical

* Left spiral arm can be
seen.

* As well as sections of the
right spiral arm.

* Base contour is at the 3
sigma level.

* Large Halo can also be
seen!




HBA imaging at 239 MHz ASTRON

Clean YY map. Array: LOFAR

BEAM_O at 0.239 GHz 2011 Mar Q5
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John McKean - LOFAR Imaging of Cygnus A 14
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31 SBs roughly 129115 SS433+W50 HBA
evenly spread
across freq. range
(115-163 MHz)
El. 30-42 deg
19 core stations
(HBA_DUAL) and
7 Dptch remote
stations $S433 flux
casapy imager about 1.2 Jy

(widefield
gridmode)

Robust=0
weighting; core
Stations only

~20 mJy/beam rms
resolution ~180

arcsec x 120
arcsec

Declination (J2000)




RADEIll ££00 (ReInout van vveeren)

See also Coma (A. Bonafede)

49 MHz 74 MHz VLSS*
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16 - 18 MHz, 6hr data, 2 MHz bandwidth
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. LOFAR Tied-Array Multi-Beam

Talks by Hessels

D

See Mol & Romein 2011 for multi-beam tied-array benchmarking results
Credit: Hessels, Stappers & Scaife

First Science with LOFAR - Dalfsen - Sept. 14th, 2011 ASTRON



>100 beam Tied-Array!! Taks by Hessels

Pulsar in the center of
FoV

hiBq = 43.0082¢

cs_nerar

817047
Chiq = 3144232

pany

_rspas o 3 v cs_nspy cs_est 5P

_rspas

ChiBq =300%027

cs_psrss cs

nspes

e cs_f cs_psper _ cs_i
17447 _8z217047 & 21 @ 7 o 7 221744
Chisq =7.20784 Chia =26 98048 3 ChiBa =00 00042

Rspor c s c ? cs_nsers
4 i B 4 S

8321704 = 3 7 7217147 o ° §
Chia =291 18835 2 CaBq =45 73500

Pulsar is 10x brighter in
the correct (center) beam!

cs_Rspos

63317047
CaBq = 4130432

First Science with LOFAR - Dalfsen - Sept. 14th, 2011 ASTRON



L OFAR-Lovell-Effelsberg /%

Observations

Aberration and
Retardation

A,,
tAR = —7(1 + sin «)
C

B0329+54
B0809+T74
B1133+16
B1919+21

Emission all comes from a surprisingl
narrow range in the magnetosphere

Within a few stellar radii of the neut
star surface

104

Tom Hassall
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Anomalous Intensit

Viad Kondr

Frequency (MH2z)

0.8

Pulse phase

jie
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Pulses
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Talks by Coenen Independent discovery J23174+68

2 Pulses of Best Profile Search Information
Condidate: ACCEL_Cand_2 RA 000 ™ 23:17:26,5502 DEC 100 ™ 68:44:25.4076
Telescope: LOFAR Foldmg Paremeters
Epoch,, ., = 55559.64583330000 Reduced x = 3279 P(Noise) < 1.16e—49 (x14.80)
Epochbm = 55559.64567106420 Dnspersnon Measure (DM) = 71 876

0.00065536 topo (ms) = 813.4076(1 1; bc'y (ms) = 813. 4076(11
5191680 ooo (s/s) = 0.0(2.4)x107 Mq (s/s) - 00 1
9.48e-08 (s/s ) = 0.0(4.6)x10™"
9.508e+04 Bmory Parameters
200

sample
Daota Folded
Data Avg
Data StdDev
Profile Bins
Profile Avg
Profile StdDev

1.58%+04
1.532e+07 e

t‘n' t Of

Reduced )(2

X
Period — 813.40466937 (ms)

Freq — 1.229400 (Hz)

bl ? Mﬂ M
Mm n ) } ml...'y .o

1 1.5 3210
Phase Reduced x2
NONE_L2010_22293_RSP3.sub0000

Credit: Green, Hassall & Stappers

0 =10"%2x10""

2 3

1

Reduced x2

P—dot — 3.1907e-20 (s/s)
F—dot + 4.8225e~20 (Hz)

0
2x10°7 1077

. ~| 7 0
Period — 81340466937 (ms)




Future

@ LPPS re-processing:

o

o

Mostly automated!

Will likely find new P
pulsars.

o LOTAS processing:

o

]

Re-use search software. -
10X more sensitive than
LPPS -]

Coherent addition of
LOFAR Superterp.

19 beams, 48 MHz
bandwidth per beam,
1.3 ms sampling time.

17 minutes
integrations.

3.7 square degrees of
sky per pointing.
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cimager vs casapy

12010_21641  *57 G s

(December)

240 SBs - Bright (40 Jy in VLSS)

cimager : 4 3 _soyrce»s'ubtracted
e o W

SUBTRACTEDS 2 jﬁe

DATA column & s5: L A

robust=0 g <808

weighting 5

~29 mJy/beam§ sl

rms

resolution 100 -

arcsec x 90 N

arcsec

40 arcsec pixels

3hs0™ 40™ 3™ 20™
Right Ascension (J2000)



Comparing with Cassini data
42-66 MHz Julien Girard
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Richard

Fallows

Fast wind diverted poleward
(main peak)

2005/05/14 15:00 UT

Frequency,MHz

Power Spectrum - 3C48 - 20110409

Fresnel Knee

Unexpected excess

10" 10°
Frequency, Hz




LOFAR Radboud Air
Shower Array

TTTT)
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-100
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—150 -100 -50 0 50 100 150 107, 50
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Distance to shower axis [m]

Most densely instrumented measurements of air shower radio emission!
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NuMoon — Cosmic Rays 7
hitting the Moon (Mevius)

NAN dinteil biaaA
: > B No pulses other than

"""" whtte noise Gaussian noise were found
— data in 5 minutes of data
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B Next steps:

® Repeat analysis on full
bandwidth data

® More stations (tied array
mode)

® Point one or more beams to
the Moon, to check for
differences

® Investigate short time
structure of others sources?

® Implement simple trigger
(@TBBS or CEP)

W

MEGEN .g0\S



Some questions

B Many results, many at the edge of being interesting: Why don’t we do a few
things, but really well?

B Maybe we should do the things we can do well, rather than the ones we would
like to do?

B \Why can one person reach almost thermal noise and go down to 0.2 mJy with
dynamic range 200.000:1 and the rest has just 3000:17?

B We seem to know what the problems are? Are we working focused enough to
solve them? Do the different groups talk enough with each other?

B Why don’t we do more long baselines? That's where LOFAR really stands out
(and a few things become easier!). Why is only one person able to do this?
B Why do many of our “pretty pictures” have to look ugly?

® Emphasis of noise, b/w color scale, small part of data,few subbands, no de-
convolution

B Why haven’t we published more papers?

® Remember that they need to go through publication committee for commissioning
data — but that is still better than not publishing at all.

B Why has there to be a gray control bar overlaid over half the presentations,
obscuring the bottom part of the slide?



FOR MSSS ARMY

NEAREST RECRUITING STATION
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