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Sky Models ASTRON

Global Sky Model (GSM)

All-sky source database

Spatial, spectral, and temporal(?) information
Provides initial values for pipeline LSM(s)
Ingests refined LSM(s) from pipelines

Improves over time

Local Sky Model (LSM)

Subset of GSM used by a particular pipeline
Both input and output for pipeline components
Multiple interfaces required (GSM, BBS, DP3,...)
May need pipeline-specific implementations

Potential data product

ASTRON
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Multiple Applications ASTRON

« (Calibration o J
— Used as initial inputs to BBS
— Final LSM useful for diagnosis and reprocessing o
LSM Parameters
« Surveys ]
— Used to construct master source lists
— Estimate spectral indices for sources —
* Transients EOR signal
(~20mK)
— Identify and monitor known sources EXTRAGALACTIC
foregrounds e
— Detect new transient sources R v
[ EOR GALACTIC E g ‘:L_t,x:.h i 1 cosmological
foregrounds A A ‘_ 21cm signal
{~5K) l ’ :r o T A
— Subtract foregrounds : 7 N .
! . and clusters
;_f:" - : free-free emission
8 SNRs
synchrotron emission
@ 120 MHz
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Content ASTRON

Source parameters

« Positions, fluxes (IQUV), polarization properties

« Size and shape characterization (Gaussians, shapelets,
Bessel functions, etc.)

All as functions of frequency coverage
Derived quantities (spectral index)
Source classification information
Temporal information (time tagging)
Ephemeris for moving objects(?)

Errors on everything

Related information

« Ionosphere model parameters (time, frequency)

« RFI sources (time, position, frequency)
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Input Catalogs ASTRON

° VLSS | ? R SRR Bk S
— 74 MHz, 80 arcsec FWHM %90 ‘;VLSSQ B : + S
— 70,000 sources mf" e T T T

WENSS i ..:, g "’ e _ R
— 325 MHz, 54 arcsec FWHM Wb - f e . |
— ~300,000 sources N e e | e
34 50 , ° o N
NVSS e
— 1.4 GHz, 45 arcsec FWHM o o e
— 1.8x100 sources i I PR e &
- 8C e
— 38 Mhz, 4.5 arcmin FWHM e ;L# T

1
1619 18 16 15
RIGHT ASCENSION

— ~5000 sources Cohen et al. (2007)

DECLINATION

"

°

4

|
3

MSSS = 60 MHz, ~82 arcsec FWHM
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Required Functionality ASTRON

Extract LSM from GSM

— Return source lists and parameters for FOV
— Fast cone search on position and radius
Predicted source fluxes

— Return predicted flux at intermediate frequencies

— Support various standard spectral models

— Helmboldt et al. (2008) spectral fits to 74 MHz sources
Predicted sky maps

— Convolve source shape models to desired resolution

— How to handle poorly resolved sources?

Associate catalog source lists

ASTRON
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Implementation ASTRON

Sky Models

GSM is a database (MySQOL, PostgreSOL?, MonetDB?, Oracle?)
Many predictive functions implemented in database

Python interfaces provided for database access
Prototype already exists
Simulated maps created using external tools (ORGSM, N. Mohan)

TKP Global Sky Model Database

C g LS, http://10.4.0.30:8000/?target=)04&ra=90&dec=10&theta=30&freq=150 gl Al Qv Google UK

Target name Jos4 Name RA Dec Linear: log F (Jy) Kuehr: log F_(Jy)

Position (Degrees) J0412-006  4h 12m 225 0°-59'-31"  1.24791523625 1.10234624686
RA 90 JO414+111  4h 13m40s  11°12'21"  1.36845286235 142144377315
Dec 10 04374294 4h37m4s  29°40' I5"  2.5141072576 2.42308166469
Radius |30 J0453+313  4h53m23s  31°29'26"  1.40170818791 137155203303
Frequency (MHz) 150 J0457+225  4h 56m 43s  22°49'23"  1.37341628188 121064955933

( Submit ) (Reset )

Example query on prototype GSM database
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Implementation ASTRON

Sky Models

GSM is a database (MySQOL, PostgreSOL?, MonetDB?, Oracle?)
Many predictive functions implemented in database

Python interfaces provided for database access
Prototype already exists
Simulated maps created using external tools (ORGSM, N. Mohan)

SELECT alpha_gt 300 * LOG10(@nu/74) + LOG10(f_ext) AS 'linear: log F_{nu} (Jy)'
,CASE WHEN param_a IS NULL
THEN NULL
ELSE param_a +
IFNULL(param_b, 0) * LOG10(@nu/74) +
IFNULL(param_c, 0) * EXP(IFNULL(param_d, 0) * LOG10(@nu/74))
END AS 'Kuehr: log F_{nu} (Jy)'
FROM sources src
,Spectralparameters sp

WHERE spectral_params_id = spectral_paramsid
AND src_name = @source _name

Example of MySQL stored procedure
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N
@ LOFAR

Implementation

ASTRON

cataloguesources abfk 1

catalogues

o cand

tmytat
catname varchar (S0)
fullname varchar (250)

datasets
o dsid int
observations obs_id int resolutions
“w obsid int res_id int SO resid
fnie.s b datasets_ibfk_1 doypu S datasets_ibfk_2 | ™aer double(22)
time_e bigint Taustart_timestamp  bigint minor double (22)
description vaschar (500) dsinname <har (15) pa double (22)
dscutname char (15)
desnpuon varchas (100)
Textucledsources_lblk_l’
extractedsources
zoncheight zones
au t
B 2] I e— =3 i
decl.min double (22) seq.nr int classification
decl max double (22) S xtrsecid int S chassid int
ds_id int wype int
zonezone o zone int class varchar (10)
- - assoc xtrseckd int descnpton varchar (100)
4 zenel int assoc_cmsreid int
— ';':‘ :“ e freqeff  doudie(22)
alpha  dowble
chass.d n extractedsources_ibfk_4
margin bit
o double (22) cataloguesources_ibfk_3
ded double (22)
zoneindex ra_ere double (22)
o objType char(l) decl_err double (22)
v obyid it x deuble (22)
PRTIRUREy . - Y sastiaiaz) extractedsources _ibfk_3
v ra double (22) z double (22)
ded double (22) I peak double (22)
x double (22) Qpeak double (22)
y double (22) U_peak double (22)
z double (22) V_peak double (22)
cataloguesources ibfk 2
minial B Ll double (22) extractedsources Jbfk_1 9 A
Q_peak_er double (22)
U_peak_err double (22)
V_peak_err double (22)
Lint double (22)
Qi double (22)
versions U.int double (22)
0 versionid int V._int double (22) frequencybands
vemo.n varchas (32) Lint err double (22) 0w fragbandid int
creation_date date Qnt_ e double (22) o o double (22)
Scnptaame varchar (256) U.int_err double (22) fraq_high doutle (22)
V._int_ser double (22)

cataloguesources
catsreid int
orig_catsreid  nt
catsecname varchar (120)
catid tieyint
band int
class_id int
zone int
margin a7
Treg_eff double (22)
ra doubde (22)
dedd double (22)
ra_err double (22)
decl_err double (22)
x double (22)
y double (22)
2 double (22)
1_peak_avgy double (22)
I.peak avg.err  double (22)
1_peak_min doubde (22)
Lpeak_min_err  double (22)
1_peak_max double (22)
1 peak _max_ err double (22)
Lint_avg double (22)
Lint_avg.err  double (22)
1_int_min double (22)
Lint min_err  double (22)
1int_max double (22)
Lint_max_err  double (22)

Database scheme for the Transients pipeline area (B. Scheers 2008)

ASTRON
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Source Finding ASTRON
« Detect sources in image cubes
« Determine source parameters ——| Cimager Souree
« Update LSM for next major cycle loop |
« Merge final results into GSM database X
Map ImageData.__maps{)
)
. 4 [ ImageData.sextract() ] GSM
e

[ |mageData,_ pyse() ]

[ ImageData() v : Island() l
(
Deblend "/J
\-ﬂ' Island,deblend()
i) /
Fit |sland fit() ]—} SextractionResults()
) 4
Residuals
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Source Finding ASTRON

Two implementations

currently available Bower VLA deep field

TranSient pipeline VerSion Z2xHalf Power Radius

Correctable Beam Radius

1996-09-23

optimized for speed

PyBDSM version has it over Raius
more functions and

1¥99-03-09 Bower

VlSllahZEltIOIl o O 1999-04-05

Both python-based
Both being tested

Both easily connected
to GSM database

M. Bell (2008)
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Summ ary ASTRON

Next steps for MSSS

« Set-up prototype on output cluster

« Integrate into MSSS pipeline structure

« Connect source-finding package to database
« Create LSM for BBS using database

Open guestions

- How do we handle sources which are multiple
sources at different frequencies?

GSM on european baselines?

How represent extended sources?

What do we do about polarized sources?
Need to specity LSM format(s)

ASTRON 2" MSSS Meeting, 21 Aug 2008



