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is it a new approach?

check literature:

- astro-ph

- ADS

- www-search engine

data archives:

- VLA, VLBA, GBT
- GMRT

- EVN

- ATNF

- MERLIN

http://xxx.lanl.gov/archive/astro-ph
http://adsabs.harvard.edu/abstract_service.html

http://archive.cv.nrao.edu/

http:/Incra.tifr.res.in/~gmrtarchive/

http://archive.jive.nl

http://atoa.atnf.csiro.au/

http://www.merlin.ac.uk/archive/
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How strong is your source ? (Jy, mJy, udy, ndy)

Frequency range (< 300 MHz lonosphere
>15 - 20 GHz Troposphere)

=1420.4/2 = 710.2 MHz

HI at redshift 1 : v

Source position (ra,dec,l,b) A A A A A A A A A

obs

|
http://nedwww.ipac.caltech.edu/forms/calculator.html |

Observable at the
observatory

Latitude,,, - DeCqqyree > 0
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[Wrobel & Walker; Chapter 9, Synthesis Imaging in RADIO ASTRONOMY |I]

System Equivalent SEFD = I_;{I! K =(n.A)/(2ks)
. A = Area
Flux Density equ. (9-5) K,= Boltzmann
n, = efficiency
N, = losses in electronics

T, = INtegration time [s]
_ o Av = bandwidth [Hz]
Baseline sensitivity for o
: . AS:: = 1 Toysi Toysi (9-13)
one polarization U7 0\ 240 1o K K
or in terms of the SEF Ds defined in Equation 9-5:
as; = L [SEFDiSEFD (9-14)

s 2 AV Taee

Image sepsm.wty for AL =L SEFD 0-23)
one polarization /N (N =1) Av iy,

Divide by square root 2 for 2 polarization !
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angular resolution =102 L/D [halve power beam width]

e.g. 1.4 GHz ~ 21 cm; 10 km baselines: 1.02 0.21/10000 * 360/(2 pi) * 3600 = 4.4 arcsec

field of view [FoV] =122 A/ D
[Napier, Chapter 3, page 41]

minimum brightness temperature

2In2 Al
® ke v? 0ppw

Th,rnin = 1 . (9-27)

VLBI needs strong sources emission on mas scales

general exposure calculator
http://www-astro.physics.ox.ac.uk/~hrk/ARRAY_ EXPOSURE.html
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[Bridle &Schwab; Chapter 18, Synthesis Imaging in RADIO ASTRONOMY 1]

Effects of time averaging
Circular UV coverage without tapering

20+

2
(R,)=1-1.08x107° ( EH:aw) T2, (18-42)

V [Mega wavelenght]
(=]

Effects of frequency averaging

Assuming square bandpass, square UV coverage

40 20 0 50 40

TI - 'H.AE]{PBW = 31?9 : lega wavelenght]

a = ag = offset from peak response in undistorted HPBW's, and
Ourew
Av @ .

g = 2Y_7 _ — fractional bandwidth x radius in HPBW's " Si(x) = J'; % dt
vp Bupew | b

(18-17)
Ry = 1 2 S.mﬁ

Iﬂ. ﬂ—ﬂ IT . {13—19]
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[Cotton; Chapter 17 Synthesis Imaging in RADIO ASTRONOMY |l]

bandwidth smearing time smearing
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Figure 17-3. (a) shows the ‘CLEAN'ed image of a point model ~500 synthesized
16 = - beamwidths west of the phase center without time-averaging, and (b) shows the
‘CLEAN'ed response to averaged data for the same model, showing the effects of
time-average smearing.
\>
v}
v a -
vy S I | ‘] | | L -
15 10 5 o -6 -10 -5

ARC SEC
CENTER AT RA 06 854 07.818 DEC 84 27 03.50
FEAK FLUX = 2.1318E-03 JY/BEAM
LEYS = 9,.0000E-Q% * { -£.00, -3.00, 3.000,
6000, 10.00, 18.00, 20.00)

Figure 17-2. The effect of bandwidth smearing on a source 12.9' northeast of the
delay tracking center. The smearing is along the radial direction.
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[Westpfahl; Chapter 11, Synthesis Imaging in RADIO ASTRONOMY 1]

Line width versus bandwidth

velocity definition

c o
Usptical g —V
[ Lf

amplitude [mJy]

(11-3)
(11-4)

(11-5)

(11-7)

60 F~ T r T T T T T

N MRK 273
3 1667 MHz |

0 :

30 |

20 -

10 |

or P I T R T TR N SR TR T NN NN T T | Tl

10500 11000 11500 12000
velocity [kms™']
CAUTION

need to get that right!
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line / continuum observation

polarization

multi epoch

Experiment code: EKG22C

dual frequency switching

I IR T T
% VLBA

< VAS

1
+

™ s

J o WI71138

15858 g AMSO9

phase referencing
iIn beam calibration

0_
. : 2
s

Dec (Deg)
7’0 30 580 30 580 30 600 30 610 30
T T
© SCHED

Prhzem 30™ 24m 1gm

RA (Hours)
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mosaicing
primary beam

PLot file version 1 created 18-NOV-2008 12:13:56
GREY: 5C6.288 IPOL 356.594 MHZ SC44077.FLATN.1
CONT: IPOL 360.500 MHZ SC44077.PBEAM.1

2 4 6 8

3200

DECLINATION (J2000)

0230 28 26 24
RIGHT ASCENSION (J2000)

Grey scale flux range= 0.74 12.34 MilliJY/BEAM

Cont peak flux = 1.0000E+00 UNDEFINE

Levs = 1.000E-02 * (50, 90, 99)

DEC [deg]

2.5

2.0

1.5

1.0

0.5

0.0

-0.5

-1.0+

surveying a field or
very extended source

GAMMA 14hrs
pointings 96, eff beam 42 [arcmin]
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mosaicing surveying a field or
primary beam very extended source

30 Sources with min 1008.0 mJy max 6101.0 m)y

PLot file version 1 created 18-NOV-2008 12:13:56

GREY: 5C6.288 IPOL 356.594 MHZ SC44077.FLATN.1 pointings 96, eff beam 42 [arcmin]
CONT: IPOL 360.500 MHZ SC44077.PBEAM.1 ————— . ; .
2 4 6 8 10 12 Y N
v W
| D
3200
a1
)
[=3
o —
g 3130 8 2 0605040302010080 8887 868584838281
g 2 BOT97BTT 7675747372 T1 70 69 6867 66 65
E B 64636261 60595857 5655545352515048
(]
% 4547 464544434241 40393837 363534 33
8 ‘ OF 3231302928272625242322 2120191817
o
00 pum D 161514131211109 8 7 6 5 4 3 21
_2 [
3030 ﬁ ——%
O
0230 28 26 24 22 20 i . . w . .
RIGHT ASCENSION (J2000) 230 225 220 215 210 205
Grey scale flux range= 0.74 12.34 MilliJY/BEAM RA [deg]

Cont peak flux = 1.0000E+00 UNDEFINE
Levs = 1.000E-02 * (50, 90, 99)

need to check for calibrators



calibrators:

4 absolute amplitude calibrator know
3C147, 3C48, 3C286 (~few percent polarized), 1934-638

phase-calibrator should be a point source !

data base:

VLA - http://www.aoc.nrao.edu/~gtaylor/csource.html

NVSS - http://www.cv.nrao.edu/nvss/
VLBA - http://www.vlba.nrao.edu/astro/calib/index.shtml

Fring Finder - http://www.aoc.nrao.edu/~analysts/viba/ffs.html



[see Roberts tutorial in the afternoon]

- What do you want to do
- Why is that of interest
- Do you have a backup if the signal is not detected

Proposal deadlines [no liability]

EVN, VLBA

& VLBI 1st Februray, June and October

WSRT 15th September next March 2010
http://www.astron.nl/radio-observatory/pc-pages/wsrt-call-proposals/wsrt-call-proposals

VLA 1st and 1st October

GMRT 2 times a year nttp://iwww.ncra.tifr.res.in/~yogesh/quickstartguide.html

MERLIN 15 th March & 15th September

ATNF 15 th June 15th December
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XX Welcome at JIVE
| <] » || + @t/ jproposal jwent ¢ | (Qr evN propolas o)
t-online.de/ https://: login BBC - Homepage SKADSwiki Schlagzeilen.. Nachrichten »
s
p://proposal.jive.
| Register as new user || Password forgotten? | | Send
‘000 Welcome at Westerbork Synthesis Radio Telescope a

¢ (@ Google )
Schlagzeilen. .Nachrichten

+ | @nteps:// proposal.astron.nl

==
m SKADSwiki

http:/[email t-online.de/ https:/ /sam....e.com login

https://proposal.astron.nl

BBC - Homepage

oo Nornatar appication nas b9en doveloped &1 ASTHON 23 pan o 1no EC-unded RadoNet prorec.

| Register as new user | | Password forgotten? | | Send Questions/Problems || Help |

000 Welcome at MERLIN

¢ | | Q merlin proposal

| 4[> [+ @httpy//proposal.merlin.ac.uk
m

/  hups:/, I

BBC - Homepage SKADSwiki ~ Schlagzeilen...Nachrichten

o.edu

NRAQ: Secure Login

__ https://my.nra

EE] | + ¢l https:f /my.nrao.edu/

m htep:f/email.t-onlinede/  https://sam..

¢ | (Qr via proposal

el BBC -

 National Radio Astronomy Observatory

sermame:[ ]

Forgot Password?

* System inactivity timeout is 60 mins

MY.NRAQ is compatible with the international World Wide Web Consortium
It is therefore best viewed using the FireFox web browser
Download Firefox

standards for site design,

‘000
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o

ATNF Online Proposal Applications & Links

+ | hup:/opal.atnf.csiro.au/

htep://em:

& | (Qr atnf proposal

.t-online.de/  hups://: /login  BBC - jiki ‘Welcome to Google Mail

http://proposal.merlin.ac.uk

| Register as new user | | Password forgotten? | | Send roblems | | Help |

csiro
Home | The ATNF | News | Careers | What's On | Observers | Research | Technology | Computing | Contact | Intranet | Outreach
Parkes | Narrabri | Mopra | Tidbinbilla | VLBI | ASKAP
ATNF Online Proposal lications & Links
Welcome to OPAL, the Australia Telescope National Facility online proposal system.
OPAL links OPAL s being used for training from the the 29th of July 200 to the 3rd of August 2009. All changes made to OPAL

database during this period will be discarded. Observation tables and proposal cover sheets can be created and edited as
usual.

OPAL Users Guide
Cover sheet editor

The ATNF is not currently accepting telescope proposals. Please be aware that any proposals you construct are not
guaranteed to be valid for the next proposal round.

To submit a proposal, you must have a registered OPAL account.

Prepare fies
OPAL proposals generally require three components: Ll
1. A cover sheef created with the cover sheet editor. // e
2. An observations table created with the observations table editor.
3. A scienlific justification in PDF format (<10 megabyfes and not mare &
than three pages in total — see the science case requirements) T OPAL
created by any toel you wish o use. This is not required for Projects  pemm s

that have continuing project status.

See the full i on ATNF Telescope

In particular please read the web information on the current status of the
ATNF telescopes.

OPAL supports Firefox and Intemet Explorer. More about OPAL.

Home | Contact Us | Internal | Lagal Notice and Disclaimer | Privacy | Copyright



Get the proposal
Load data into preferred software package
Evaluate the raw data

Tsys versus time amplitude versus time

73 X-AIPS tv Screen Server 98 - UNIX 1 —Ox A X-AIPS tv Screen Server 98 - UNIX 1 - 0OX

FLOT FILE : G| *ERTED 15-HO aas
AMFLITUTE




Check the individual IF and/or the spectrum

Plot file version 1 created 17-JAN-2009 10:49:14
J2005+77 MULTIL.UVDATA.1
Freq = 1.5950 GHz, Bw = 16.000 MH No calibration applied and no bandpass applied

100 ¥ P — 100 ] Pl
-100 ¢ f . ] -100 F Y
O e e e e B B e

60 [

40

0
250 ] ————
_ 150 200 | e
§ jg | ' ) ) . EF-B T T T T 1-3 ] I
-60 - . o 60 - TN T %
u -Bn | N . R * - . B | 1 1 | |
i -100 40 40 -
-120 i -
: 20 20 [

70 IF1 2 3 4(RI) 6{{RIF) 7 8(RR) IF 1{L1F 2¢LLF 3{LL§ 4{LLF 5{LLF 6(LLF 7{LLF 8(LL
W i i N i il i i
0200200200200 200200 200 20 0200200200200200200200 20
60 Channels Channels

MilliAmpl Jy
3

616 618 620 622 624 626
FREQ MHz
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Apply absolute amplitude calibration
3C147, 3C48, 3C286 (~few percent polarized), 1934-638

Cross check that calibration does make sense!

Optional if observed in this mode
bandpass

Can be any strong point source

Use Equation 9-13 or 9-14 and the Av of one channel

polarization

[see Rick Perly tutorial and lecture]
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GMRT 320 M:Hz
- 37 Facetts

Imaging and all problems involved

FoV=15deg

Self-calibration [Chicken and egg problem]

PLot file version 6 created 17-NOV-2008 17:31:51
Amplitude vs Time for GIMG.GIMG.1 Vect aver. CL#1
IF1 CHAN1-121 STK| of SC50.ICL00O1 1

| Coa:05-Eb5:18 (5-18) cH.1)
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00 30 1;’2000 30 30 12200 30
TIME{HOUHS)

PLot file version 6 created 18-NOV-2008 05:06:56
Amplitude vs Time for GIMG.GIMG.1 Vectaver. CL#9 FG#1
IF1 CHAN1-121 STK | of SC28549.1CL001.1

5 |-toa:05-Eb5:18(5-18)

o ———

Janskys

D © NO U1 O CONROWMOWE - POt O I CONEGD th © e ©

To - - O - oo ——

ry
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[see Roberts and Tiziana tutorial on Tuesday]

Karma - package

kvis v0.0.11/Karma v1.7.14 @workaholix19800

] Display Window 2

T Intensity ¥ Overlay][ZExport

®: 49 y: 60  z: 20 value: 4.66 mJy/Bean ®: 94 91 =z 20 value: =1.82 mJy/Beam

Ra 00h 47n 35.377s Dec -25d 14n 50.17s Frea: 1419.828 HHz Ra 00h 46n 42.367s Dec —25d O6n 33.57s Frea: 1419.628 Hiz
—== ==

Stokes 1 Stokes 1

[Froquency: 1418.628 YHz [Frequency: 1419828 MHz
NG(253 chennel map overlaid with totel inten: NG(253 channel map overlaid with velo

linstion (J2000)

Browser 1 of 1 for display window 1

(IR 7 Shov: one |

‘VDaLa; Arrays |[Advanced][Make Data]

Ac p momd®

p__moml
I MP ngc253. k¥

0487307

— |
" pseudoCmapwinpopup o FB: 3 Dir; Juorkshol ix1/data/baerbel
Object: NGC253
Format: unknoun Unit: JY/BEAH
Size: 2828 KiB Dim: 101x101x72 fleoat

Close |[OReverse|[dInvert|[ Save |[ Load

Min: —0.3583302498 Max: 0.1104860157 ?zf;ﬁ‘;w
‘
[7 Image: main|[W Contour: off |[FHMovie: master]
Lou: [-0.0207278662 |High: [0.1104860157 ]
Map Contour Levels:[#10:90+10
Greyscalel —ve Cont. Width 0.0 +ve Cont. Width 0.0
Greyscale2 1 a0 o
Greyscale3 & -
Random Grey ~Colour: [grey7o | +Colour: [green ]

Random Pseudocolour

mirp e Gerionr Leveles
Glynn Rogersi Renzogram Channels:

Glunn Rogers? :
Glynn Rogers3 VProfile: master] Profile Colours:

Coclio L Dark: [black |Light: [white ]
! i

http://www.atnf.csiro.au/computing/software/karma/index.html

make good notes how you determine
physical quantities




history

metadata _ _

calibration output

VO http://www.euro-vo.org/pub/
catalogues

CDS  http://cdsarc.u-strasbg.fr/
astro-ph don’t hide tables people can use them

by extracting the tar file

Writing a paper no pipelining for that !
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