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Software and Systen
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* Annular Solar Eclipse!

* Old Software systems are
* Scripting and API's are beir
* FITS standards movi :
* Virtual Observator
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Annular Solar Eclipse of 2005 Oct 03
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Annular Eclipse

You don't need much equipme
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Annular

Eclipse sequence above Alfc
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systems has declined

C.

» Starlink in England is

e MIDAS in continental E

rope |
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* IRAF developme

e NRAO developme aS
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A Proposal

Since 1995, there has been a Birds of a Fes
at ADASS entitled Future Astronomical Data
It started as sort of an outsider event, b
the convenors were Doug Tody (NRAO ¢
Preben Grosbol (ESO and Opticor

US NVO to define requirement
and interface specifica o
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An Earlier Proposal

From Joe Harrington in 1996:

Ideally, we should all be able to make use of the
display, and plotting routines. I'll take i
we should even be able to call routines v
different scripting languages. The idea wc
core ... would take care of managing

to dynamically linked modules, ir
interpreting the different ls

J
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Reality

More than ever, the astronomical co
converging on Python as its scripting
(despite this year's new, improve

To avoid reinventing the whe
legacy data analysis systems

e Pyraf for IRAF a
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* R statistical computing
tutorial before meetin

* SkyBot web service to find asteroic
returns all asteroids in field of vi

* SCAMP auto
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FITS

e FITS MIME types have been approved b

* 64-bit integers have almost been h,.i/
* Spectral coordinates paper Il has bee

 Mark Calabretta promises
on distortion

on time coordi
similar work fo

e Mark Calz
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Virtual Observatory

* 1/3 of ADASS papers mention VO explici
¥ - 2/3 have connection -Bob Hanisch

e In the US, there will be a centra
ongoing US VO operations, ¢
as the equivalent to an obse
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* Protocols are evolving and beca

Ing more

/
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e Simple Spectral
Moving beyon

/
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Isa Barbarisi New functionalities in VOSpec : Spectr

- a tool for building
ith theoretica

Raul Gutiérrez

. a
7

Claudio Gheller isIVO interoperability

Pierre Ferniqu

EXperience gained L

0
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WCSTools 4.0:

Building Astrome
and Catal

Pipeli

y - [/

p://tdc-www.harvard.edu/software/wcstools/



While the WCSTools package

as developec
coordinate systems in FITS i '

age heade

* Source catalog extraction and manip

e Command line name resolutic

a
P

* Time and space coordina or

/
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Supported Catalog

Deep All-Sky Catalogs (for recent epoch CC

* USNO-B1.0 Catalog: 1,0366,366,767 stars, 83 Megab
send a hard drive to USNO

* GSC 2.2, Catalog: 998,402,801 stars, >80 Megabyte
accessible over web from STSc

e 2MASS Point Source Catalog: 470,992,9
ingest from 5 DVDs

* USNO-A2.0 Catalog: 526,280,881 stars,
once available on 11 CDs

Y

Astrometric Catalog

* UCAC2 Catalog 48,366,996 stars

install over web fro g
* Tycho-2 Catalog: 2,539,
available on CDROM or fro
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Supported Catalog

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, 3
ingest from 5 DVDs
*Tycho-2 Catalog: 2,539,913 stars, 529 Megabyte
available on CDROM or from CDS

Wide Field Catalogs (reasc

* HST Guide Star Catalog: 25,54
from 2 CDROMs
* PPM Catalog: 378,910 stars
available from SAO-TD
* SAO Catalog: 258,996 stc
available from SAO-TD
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> gscat -c ubl —-tn 10000
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> subl —-tn 10000
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Catalog Searc

Image on sky using FITS WCS to spe

> imubl -n 30000
makes a regio

a

—g O ]

file
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* J2000 to Galactic

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

e J2000 to Ecliptic

> skycoor -e 10:00 10:00 J2000
148.58768 -2.09451 ecliptic

*J2000 to Bl

> skycoor -b
09:57:20.23

0:00 10:00
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> getdate now2fd
2005-09-30T17:49:

e Current ti
> getdate

3644.24297

* FITS ISC

> getdate f£d
53643.7429°
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An image can be rotate

and/or reflected abou
> imrot -r 270 mc
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Image Extraction

The header of the extracted FITS file contains ¢
coordinate system which references any pixe
corresponding pixel in the original image

SIMPLE = T RADECSYS= 'FK4 !
BITPIX = 16 CRPIX1
NAXIS = p) CRPIX2
NAXIS1 = 1000 CTYPE1
NAXIS2 = 1000 CTYPE2
WCSNAMEP= 'PLATE ' cpl 1
CTYPE1P = 'PIXEL ' cpl 2
CRPIX1P = -3798 CD
CRVAL1P = 1 D2_2
CDELT1P = 1 SRI
CTYPE2P = 'PIXEL ' WCSI
CRPIX2P = -5651 We
CRVAL2P = 1 ,
CDELT2P = 1

HISTORY T2F 3.3.0 2004-06-24T
HISTORY Copy of image mc00380.

DATE-OBS= '1910-04-28T0:00'
CRVAL1 = 129.13637075
CRVAL2 19.772793105
WRA '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 i
the Spitzer Space Telescope needed to put distortic
image headers, so they used a snapshot of the de

CTYPE1l = 'RA---TAN-SIP' / RA---TAN with distortion in pixe
CTYPE2 = 'DEC--TAN-SIP' / DEC--TAN with distortion in pixel spa
CRPIX1 = 128.5000 / Reference pixel along axis
CRPIX2 = 128.5000 / Reference pixel along axis 2
CRVAL1 = 324.025314317 [deg] RA at CRPIX1,CRPIX2 averac
CRVAL2 = 56.870353364 / [deg] DEC at CRPIX1,CRPIX2 ave
CDh1 1 = 0.0001824021

CD1_2 = 0.000286039417

Cb2 1 = 0.000286039417

CDh2 2 = -0.000182402127

A ORDER = 2 polynomial

A 02 = -1.263000E-5 distortio

Al1l = 2.603000E-5 / distortion

A 20 = 2.771000E-5 distortion

A DMAX = 0.684 [pixel 3

B_ORDER = 2 polynomia

B02 = 4.940000E-8 distortio

B11 = 2.015000E-5 distortic

B 20 = -4 .806000E-6 distort

B_DM2 = 0.415 i

AP ORDER=

AP 0 1 = .100000E-6

AP 0 2 = 63000E

AP 1 0 =

AP 1 1 =

AP 2 0 =

BP_ORDER=

BP_0_1

BP 0 2

(0]
-]
[y
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WCSTools supports, in
more standard proje
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Doug's To Do Lists

Last year:

* WCSTools: Set up user mailing list
Upgrade to SLIB 3.6
Add XML/VOTable pa
e Archives: Add last two years of FA
Start setting up @
* VO. Set up registry i

This year:
e WCSTools:

Finis
e Archives:

Scripting:
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Astronomical Data Analysis Softwa
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