0N

TESELA

A new tool to determine blank fields
for astronomical observations

F. Jiménez Esteban (SVO - CAB)

Nicolas Cardiel (UCM)

J.M. Alacid (SVO - CAB)
E. Solano (SVO - CAB)

M. Aberasturi (SVO - CAB)

wwwi.iac.es/consolider-ingenio-gtc  CSD2006-00070

GTC
Scientific Rationale

The correct exploitation of data is critical in astronomy

fran@cab.inta-csic.es

Spanish Virtual Observatory

F. Jiménez-Esteban




GTC

Scientific Rationale

The correct exploitation of data is critical in astronomy
Image flatfielding

«  Usually twilight flatfields
» Very short time windows
» Series of shifted images

« Very bright stars need to be avoided
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Scientific Rationale

The correct exploitation of data is critical in astronomy
Image flatfielding Sky subtraction

«  Usually twilight flatfields * cannot always be performed
using the same target frames
*  Very short time windows
» observations should be very

« Series of shifted images close in time and space

« Very bright stars need to be avoided
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GTC

Scientific Rationale

The correct exploitation of data is critical in astronomy
Image flatfielding Sky subtraction

«  Usually twilight flatfields * cannot always be performed
using the same target frames
» Very short time windows
« observations should be very

» Series of shifted images close in time and space

« Very bright stars need to be avoided

For this purpose the use of blank fields is essential
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Catalogues of blank fields
» No systematic catalogue is available

« The web page created by Marco Azzaro
http://www.ing.iac.es/~meteodat/blanks.htm

Blank Fields - Mozilla Firefox

)
F

elease Notes W WordRef. [jM-W @RAE [HADS [EAst ASIMBAD HISVO g Google Maps (-)Tiempo (mails [ Saturday Morning P... &GLIMPSE

Table of 38 blank fields for sky flats

Click on names to view the 30'x30' fields

Field Name Coordinates (12000) * 7 ¢® menude it

MAblank1 01 00 00 +00 07 00 132 14.1 114123 114 123 group of obj. at 2', faint st. at 710"
CAblankl 0147 36 +0220 03 13.1136 1
MAblank2 02 1500 -10 00 00 133144 11.
AAOblank1 02 50 04 -19 33 49
wicblank3 02 58 00 -00 06 00
MAblank3 04 10 00 +03 50 00

BLANKI1 0429 45 +54 15 36 166184 |11 12.6 |centered on circular dark cloud 12' diameter

Termina do
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Catalogues of blank fields

» No systematic catalogue is available

 The web page created by Marco Azzaro
http://www.ing.iac.es/~meteodat/blanks.htm

Blank Fields - Mozilla Firefox

Archivo Editar Ver Historial Marcadores Herramientas Ayuda
@ - -@ {4} [ing http://www.ing.iac.es/~meteodat/blanks.htm [=[®] [

fRelease Notes W)WordRef. [M-W G@HRAE [HADS [FAstro-ph «GSIMBAD EISVO 3 Google Maps Tiempo (5mails [] Saturday Morning P... & GLIMPSE »

Table of 38 blank fields for sky flats

Click on names to view the 30'x30' fields

Key: faint st.= star/s of mag ~11 or fainter, st. = star/s of mag ~10 or brighter, gal. = galaxy, obj. = diffuse objects

We need a tool to determine blank fields

AU U T3 750 FUZ Z0 U T oS ,
MAblank2 02 1500-10 00 00 133144 114132110123 'very blank, gal. at 10
'AAOblank102 50 04 -19 3349 |154158 | 8697 | 8697 brightst. t 13415 7
\wicblank3 02 58 00 -00 06 00 113123 113123 102115 | —
MAblank3 |04 10 00 +03 50 00 107118 |10.711.8 10.711.8
BLANK 04 29 45 +54 15 36 |16618.4 | 11.712.6 | 11.5 12.6 [centered on circular dark cloud 12" diameter

Terminado
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Tessellating the sky

» Uses the stars as nodes of the triangulation
» Merging closer stars than 1”
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Tessellating the sky

Uses the stars as nodes of the triangulation
» Merging closer stars than 1”

Based on the Delaunay
triangulation
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GTC
Tessellating the sky

Uses the stars as nodes for the triangulation

» Merging closer stars than 1”

Based on the Delaunay
triangulation

* The empty circumcircle |
interior property
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Result with stars up to 4 magnitude

Tessellating the sky
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The web tool

TESELA - Search Results - Mozilla Firefox
Archivo Editar Ver Historial Marcadores Herramientas Ayuda

es/tesela/index.jsp

1% [0 nttpz/sdc.cab. inta-csic.es/tesela/index.jsp

«-»-& [-[p] G

3 Release Notes W) WordRef. [|M-W @HRAE QHADS [EAstro-ph &SIMBAD [SVO § Google Maps

@ TESELA

TESELA

The most important advantage of widefield cameras is, precisely, the "widefield", since this offers
the observers the possibility of obtaining vast amounts of data in a much shorter observing time.
However, for a reliable data interpretation, it is necessary a proper data calibration. Concerning the
flatfielding of images, many times it is required to obtain several integrations in blank regions (sky
patches without bright sources) nearby to the science target areas.

TESELA is a service developed to provide access to a catalogue of blank regions, based on the
application of the Delaunay triangulation of the sky. The present implementation of TESELA uses
as source for the star coordinates the Tycho-2 Catalogue (Hog et al. 2000).

Resources

» Search Form

<] I

Terminado
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The web tool

http://sdc.cab.inta-csic.es/tesela/index.jsp

TESELA - Search Form - Mozilla Firefox

Archivo Editar Ver Historial Marcadores Herramientas Ayuda

Ee&-»-& 1} [0 nttp://sde. cab.inta-csic.es/teselajjspjsearchform., [+ b [G+]

faRelease Notes Wl WerdRef, [|M-W @HRAE BEADS [EHAstro-ph assiMBAD ESVO § Google Maps
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TESELA: Search Form

Sky Position (RA, DEC (32000)):
Examples:
[8300528536 183.005 28.536 - Coordinates in decimal degrees
12 18 3.0 +27 28 36.5 - Coordinates in sexagesimal degrees
Radius of field of view:
[ (decimal degrees)
Minimium radius of the blankfield:
[ (decimal degrees)
Threshold magnitude:

Filter:

Tycho Bt&vt ~|
1| _ResetForm

Submit Oel

Al

Terminade
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The web tool

http://sdc.cab.inta-csic.es/tesela/index.jsp

TESELA - Search Results - Mozilla Firefox

Archivo Editar Ver Historial Marcadores Herramientas Ayuda

@ - -@ &% [0 hetpzy/sdc.cab.inta-csic.es/t hresult [+] ] G-
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@ TESELA

TESELA: Results

Blankfields devoid o f stars brighter than Tycho BI&V1=10.0 mag and radii larger than 0.3

[ o, R

000) DEC (J2000)
I I T . eree

20.43498 08933

Blank fields: 204

29.36E54] QL 184631757 3024905 63 6.6
2939486 084 185457187 31.85746 929 104
men dme v e wwen wo b
14100228 313442 01139 185673324 3124888 84 97
Lo 0 2ele1e] als1g] 186.354974 3058977 929 105

<[

Terminado
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The web tool

http://sdc.cab.inta-csic.es/tesela/index.jsp

Aladin v6.0
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Going deeper

Problem: The number of stars increases exponentially
with the magnitude - computer requirement

Ty
sk ]
Threshold magnitude - © ;
from 6 to 10 E
in steps of 0.5 mag z 10 .
0o e . . . . _ L * _ L
4.0 4.5 5.0 2.5
log(N)
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Going deeper

Solution: Tessellating many smaller regions
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Going deeper

Solution: Tessellating many smaller regions
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Going deeper

Solution: Tessellating many smaller regions
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GTC .
Blank fields for the GTC

Requirements:
» ~(18h,309)

+ diameter ~10’
« 20mag in R
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GTC
Blank fields for the GTC

Requirements: The search:
. ~(18h,309) . 17h<RA<19h
 diameter ~10° « 15°<DEC<45°
« 20maginR * ~900 square deg
* R filter of USNO-B1
» Progressive T mag
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GTC
Blank fields for the GTC

Requirements: The search:
* ~(18h,309) « 17h<RA<19h
» diameter ~10’ ¢ 15°%<DEC<45°
« 20maginR « ~900 square deg
« R filter of USNO-B1
« Progressive T mag
Result:

* 15 mag = 136 BF with diameter > 10’
* 16 mag = 7 BF with diameter > 8’
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GTC

Blank fields for the GTC
Requirements: The search:
* ~(18h,309) * 17h<RA<19h
» diameter ~10’ « 15°<DEC<45°
« 20maginR * ~900 square deg

R filter of USNO-B1
The list of blank fields is at the GTC

NMTouil.

* 15 mag = 136 BF with diameter > 10’
* 16 mag = 7 BF with diameter > &’
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Future work

 Include the web-tool with the
tessellation in small regions

« Extend to other catalogues and filters

« Continue providing GTC with new BF
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