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Astronomical Data Ana
Software and Sys te

* Annular Solar Eclipse!
* Old Software systems ¢
* Scripting and API's are
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Annular Eclig

After a welcome and the
chasing by Glenn Willian
Arizona, we all we
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Annular Eclips ¢

You don't need much equipmer
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Annular

Eclipse sequence above Alfonsc
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* SkyBot web service to fi
asteroids in

10
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FITS

* FITS MIME types have bee

approved b

Imost been added

*64-Dbit integers have
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* Protocols are evolving and becoming more use
* There are new applications and old ones

e Theoretical data 1

* VOEvent uses protocols for ne
coordination

* Most,

ut not all, app
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Isa Barbarisi

Raul Gutiérrez :atool for building spe
Comparison with theoretica

Claudio Gheller eroperabili

Pierre Ferniqu xperience gained

Francesco Pierfederici
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WCSTools 4.0:;

Building Ast //

and Cata
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While the WCSTools package
coordinate systems in FITS i

* Source catalog extraction and manipulatic

e resolutic

e Command line n

* Time and space coordinate ca

* FITS an

ocumentatio

/
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* Originally, only the HST Guide Star Catalog was

* Digitized Sky Survey extractions were addec

Deep all-sky catalogs have been suppor

/
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Supported Catalogs

accessible over web from STScl
e 2MASS Point Source Catalog: 470,992,9
ingest from 5 DVDs
* USNO-A2.0 Catalog: 526,280,881
once available on 11 CDs
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Supported Catalogs

Photmetric Catalogs (accurate photometry acros

*SDSS Photometry Catalog: 53,000,000 sources,
accessible over web from SDSS

*2MASS Point Source Catalog: 470,992,970 stars,
ingest from 5 DVDs

*Tycho-2 Catalog: 2,539,913 stars, 529 Megabyte
available on CDROM or from CDS

Wide Field Catalogs (reason

* HST Guide Star Catalog: 25,54
from 2 CDROMS
* PPM Catalog: 378,910 stars
available from SAO-TD
* SAO Catalog: 258,996 sta
available from SAO-TD
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Catalog Search

Circle on the sky, center

> scat -c ubl
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Catalog Search

> subl -tn 10000

6‘19 Telescope
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Catalog Search

Rectangle in coordinates, c

3 +-I
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Catalog Search Og

Image on sky using FITS WCS to spe

> imubl -n 30000 -g o
makes a region file
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* J2000 to Galactic

> skycoor -g 10:00 10:00 J200
2277.54286 46.19107 galacti

* J2000 to Ecliptic

148.58768 -2.09451 ecliptic

*J2000 to B195C

> skycoor -b 10:00 10:00
09:57:20.2 +10:14:24.99
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Telescope

> getdate now2fd
2005-09-30T17:49:

e Current time to Julian Date
> getdate now2jd
2453644 .

d24d
53644.24297
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Image Rotc

An image can be rotated ¢

and/or reflected abo
> imrot -r 270 mcO(
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The header of the extracted FITS file contains a
coordinate system which references any pixel tc
corresponding pixel in the original image

SIMPLE
BITPIX
NAXIS
NAXTIS1
NAXTS2
WCSNAMEP
CTYPE1P
CRPIX1P
CRVAL1P
CDELT1P
CTYPE2P
CRPIX2P
CRVAL2P
CDELT2P
HISTORY
HISTORY
DATE-OBS
CRVAL1
CRVALZ2

Image Extraction

T RADECSYS= 'FK4 !
16 CRPIX1 =
2 CRPIX2 =

1000 CTYPEl =

1000 CTYPE2 =

'"PLATE ' cpl_1
'"PIXEL ' cD1_
-3798 CD
1
1
'"PIXEL '
-5651
1
1

T2F 3.3.0 2004-06-24T17:18
Copy of image mc00380.fits
'1910-04-28T0:00'

129.1363707

19.77279310
'08:35:52.657'
'+19:49:34.80
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Image Distortion

A FITS-WCS standard for distortion is on its way, but ir
the Spitzer Space Telescope needed to put distortior
image headers, so they used a snapshot of the develop

0

CTYPE1l = 'RA---TAN-SIP' / RA---TAN with distortion in
CTYPE2 = 'DEC--TAN-SIP' / DEC--TAN with distortion i
CRPIX1 = 128.5000 / Reference pixel along axis
CRPIX2 = 128.5000 / Reference pixel along axis
CRVALl1 = 324.025314317 [deg] RA at CRPIX1,CRPI
CRVAL2 = 56.870353364 / [deg] DEC at CRPIX1,CRP
Cpl 1 = 0.0001824021

CD1 2 = 0.000286039417

Cb2_1 = 0.000286039417

CD2 2 = -0.000182402127

A ORDER = 2 / polynomia

A 02 = .263000E-5 / distortion

A1l1l = .603000E-5 / distortio

A20 = .771000E-5 /

AD = 0.684 /

B_ORDER = / p

B 02 = 4.940000E-8

B11 .015000E-5 / d

B20 = .806000E-6

B_D A = /

AP ORDER=

AP 0 1 = 6 /

AP 0 2 =

AP 1 0 =

AP 1 1 =

AP 2 0 =

BP_O =

BP 0 1 =

BP_0 =

BP_1 0 =

BP 11 =

BP 0
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Remapping

Pixels can be remapped f
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Doug's To Do Lis ts

Last year:

* WCSTools: Set up user mailing list
Upgrade to WCSLIB 3.6
Add XML/VOTable parse
* Archives: Add last two years of FAS
Start setting up ¢
* VO: Set up registry i

d DU

This year:
* WCSTools

e Archives:

*Scripting:Le
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Astronomical Data Analysis Software
October 15-18, 200

513 Telescope
SITHS ORlAN ASTROPHYSCAL OBSERVATORY
LCata Center OIR Lunch 2005-10-20



