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L ars : ,_ i New HLSP: Grism
e The Mikulski Archive for Space Telescopes (MAST) is a NASA Lens-Amplified Survey
e e funded project to support and provide to the astronomical community | from Space ("GLASS")
a variety of astronomical data archives, with the primary focus on ;
bR scientifically related data sets in the optical, ultraviolet, and e
near-infrared parts of the spectrum. MAST is located at the Space Vanderburg and Johnson
eSS Deeen Telescope Science Institute (STScl). light curves available for
K2 Campaign 3
. ; MAST Services
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MAST and the VO K2 Campaign 3 Data now
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rew Search Using the MAST Data Discovery Portal July 01, 2015:
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Data Archives
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KOA
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Education & Public Outreach
Cool Cosmos

Infrared Processing and Analysis Center -NF‘;
Science and Data Center for Infrared Astronomy ' h

GALLERY MISSIONS ARCHIVES RESEARCH EDUCATION & PUBLIC OUTREACH

The Infrared Processing and Analysis Center (IPAC) at Caltech is dedicated to science operations, data archive

community support for astronomy and solar system science missions, with a historical emphasis on infrared-
submillimeter astronomy and exoplanet science.
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Herschel and Planck Honored with Space
Systems Award

Yun Wang (IPAC) -- Dark Energy Introducti
Overview

Observatory Science Talk * Sep 8th, 2015 - 12:15 pm

el and Planck project teams are  Sharon Xuesong Wang (PSU) - Special Tall
Paths, Roadblocks, and Byways in Detect
Habitable Rocky Planets in Radial Veloci

Science Talk * Sep 15

- | this year's recipients of the American
Institute of Aeronautics and Astronautics
Space Systems Award.

215 pm

Veli-Matti Pelkonen (University of Helsink)

Science Talk * Sep 16th, 2015 - 1215 pm

Herschel and Planck Honored with Space
Systems Award

Caroline Morley (UCSC)

13, 2015 2
P, 20 Science Talk * S 12:

A el and Planck project teams are
this year's recipients of the American
Institute of Aeronautics and Astronautics
Space Systems Award.

Avi Shporer (Caltech)

Science Talk * Sep 30th, 2015 - 12:15 pm

Ryan Lau (JPL)

Science Talk * Oct 7th, 2015 - 12:15 pm
BULLETINS

IPAC Wide Service Qutage

Announcement

Colorful Calendar Celebrates 12th Anniversary of
NASA's Spitzer
Spitzer Space Telascope
Thu, /
Relive the highlights of NASA's Spitzer
Space Te ope mission with a new
" digital calendar.

Wed, Jul 5

On Wednesday July 15th from 9:00 AM PDT 1ill 12:01
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e Heasarc

ving in the extreme-ultraviclet
i alloons, and
ound {CMB) radiation in

(EUV), X-ray, and gamma-ray bands, as well as data from
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Flexible Image Transport System

 Maintains scientific ~* Once FITS, always

data format. FITS.
. S’elf-docUmenting. e FITS software must
* Quick look data: B 0 read al
files.
_ - Standard routines in
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Definitions

 Primary HDU. ~» Comprised of an
' - integer number of
 Followed by =9 :
oxtensioT 2880 8 bit bytes.

$listhead hisp_uv-bkgd galex map allsky fuv_v1_skymap.fits[0] -
Header listing for HDU #1:

SIMPLE = T/ fllg does conform to FITS standard

BITPIX = -32 / number of bits per data pixel
NAXIS = 2 [ naumber of data axes

NAXIST = - 3600 / length of data axis 1
NAXIS2 = 1800 / length of data axis 2

1$I|sthead hisp_uv-bkgd galex map_allsky_ fuv A skymap fits[1]
Header TIStiNg TOr FIDU H2; e eyt st o s 258 e il e, 5 e

XTENSION="IMAGE ' / IMAGE extension
BITPIX = -32 / number of bits per data pixel
NAXIS = 2 [ number of data axes

NAXIS1

3600 / length of data axis 1
1800 / length of data axis 2

NAXIS2



FITS Definitions

FITS Header:

- ASCII for quick viewing.

Keywords: Fields 1 - 8.

- Upper case letters + numbers + * " + -7
Value: Fields 9 — 1‘0

= ASS|gnment

f Keyword IS COMMENT remalnlng text IS
“description.



Mandatory Keywords i :

SIMPLE = T / file does

conform to FITS standard
BITPIX = ' -32 / number of
bits per data pixel
NAXIS = 2 [/ number of
data axes 2
NAXIS1 = 3600 / length of
data axis 1 >
NAXIS2 = 1800 / length of
data axis 2 :

~-EXTEND = gl B o DT

dataset may contain extensions

T - TR —-— P TS - o - e em ey y - . .
B e 2 e . VO m — ‘ A

"« SIMPLE: Either T or
F. Only found in
primary header.

*

o



Mandatory Keywords

T / file does

SIMPLE =

conform to FITS standard

BITPIX = -32 / number of
bits per data pixel

NAXIS = 2 [ number of

data axes 2

NAXIS1 = 3600 / length of

data axis 1 .

NAXIS2 = 1800 / length of
data axis 2 ;

~EXTEND =

T —— T e T S —

dataset may contaln extenS|ons

§ BITPIX

Value
8

16

Data Representation

Character or unsigned binary
integer

16-bit twos-complement binary
integer

32-bit twos-complement binary
integer

IEEE single precision floating
point

IEEE double precision floating
point




Mandatory Keywords_' 7 :

SIMPLE = T / file does - b '
conform to FITS standard e NAXIS -y O et 999

BITPIX = - -32/number of — Number of aXéS Ta
bits per data pixel im,ag_e file
NAXIS = 2 / number of : |
data axes - = If NAXIS = 0, no data
NAXIS1 = 3600/ length of 1n the extension.
data axis 1 > :
NAXIS2 = 1800 / length of NAXISn- Number of
data axis 2 | elements in each
- EXTEND = - T/FITS axis.

dataset may contain extensions
. R ————e e SOSESRGREEE B b B s h.....-......,l T L — e




Coordinates

[CRAL- OIREFPONTWAEN ., CRVAL{. CRVAL2 are

« CRPIX1 = 1800. / REF POINT PIXEL the coordinates of
LOCATION .
. CDELT1 = 0.1/ DEGREES PER PIXEL CRPIX1 and CRPIX2.
« CROTA1 = 0./ ROTATION FROM
ACTUAL AXIS ~ « CDELT1 and CDELT?2
T oS ale inerements per pixel.
« CRVAL2 = 0./ REF POINT VALWE IN d
DEGREES g e CROTA1 and CROTAZ2
" LOCATION e ~ are rotation angles.
« GDELT2 = 0.1 / DEGREES PER PIXEL
« CROTA2 = 0./ ROTATION FROM CTYPE1 CTYPE2 alre

ACTUAL AXIS™ = =r et i l—gctl-o SN MW ':...-f.-,._.
e CTYPE2 ='GLAT-AIT' / COORDINATE TYPE I TO ns- :



Projections

GLON, GLAT ~* 8 characters *
RA--, DEC- » Galactic, celestial,
ELON. ELAT HLON ‘ecliptic, helipecliptic,
HLAT ,SLON,, SLAT  Supergalactic..
AT ° o Aitoff

-TAN . - ' : Tan

- T — i e 5 - J,.F-_,-‘.___ P L e - . em G ; F . : "
T et AP o e 0 e i -t - e B hm*.uw N



 Aitoff Equal area.

- Pixel area is kept
- constant over the
entire sky.



https://commons.wikimedia.org/wiki/User:Stefan_K%C3%BChn

Gnomonic Projection

e -TAN

. Great circles are
straight lines centered
on point.

« Distortion increases
with distance from
__center. |

£ R — T S e e P A LA e G A e ey 0



Other Values

CTYPE2 ='GLAT-AIT'

TELESCOP="GALEX ' . | GALEX s/c
INSTRUME='"GALEX ' / GALEX instrument
FILTER ='FUV " / GALEX Band

DATAMIN =
value

DATAMAX = 11617.88 / Maximum data value

DATE-OBS='2003-06-07T05:02:29' / Start of first
observation in mission

EXPSTART= 52797.21006 / MJD start.of flrst
observation in mission .

EXPEND = 54980.24569 / MJD end of last
observation in mission

RESOLUTI= 0.1/ Spatial Resolution

RESUNIT = 'Begrees-"- -
unit

1. / Minimum valid data

/| COORDINATE TYPE -

HLSPLEAD= 'Jayant Murthy'-

lead
PR_INV_L="Murthy
PR _INV: F="'Jayant '

HLSPNAME= "uv-bkgd
HLSP project

CITATION= "Murthy 2014 ApJS 213, 32'/
Citation

HISTORY make_map_2 Version 1.0
COMMENT Based on data at HLSP URL

COMMENT
http://www.iiap.res.in/personnel/murthy/Jay
ant. Murthy/Home htmI

/ Project

/ Pl Last Name
/ Pl First Name
/ Name of

END

-
it 0l

*

o



Extensions

« Each has an
iIndependent header.

— Defined name and
number of bits
specified.

£ R — T S e e P A B LT, (.

Header listing for HDU #2:

XTENSION="IMAGE ' / IMAGE
extension

BITPIX = - -32 / number of bits per
data pixel

NAXIS = 2 / number of data axes
NAXIS1 = 3600 / length of data axis 1
NAXIS2 = 1800 / length of data axis 2
PCOUNT = 0 / required keyword,;
must = 0 |

GCOUNT = 1 / required keyword;
must = 1

END

- L , g ’ *
"-----"""mﬂﬂlh'f"_""-—_w--"-*'-'-'m*w—u-___n-.--"-',"."= e - 'MW;!.-’."—J—' !



Programming finally

tls

01890181083 1alifdttagfcal . fit.gz
hlsp_uv-bkod_galex_map_allsky_fuv_vl_skymap.fits.gz

Spwd
Alsers/jayanth/user/educations/course/data_analysis/data_files
$odl

GOL - GWU Data Languoge, Version @.9.5

- For bosic informotion type HELP,/INFOQ

- No startup file read (GODL_STARTUPSIDL_STARTUP env. war. not set).

- Please report bugs, feature or help requests and patches at:
http:/fsourceforge. net/projects/gnudatalanguage/

GOL> im=mrdfits{"hlsp_uv-bkad_agalex_map_allsky_fuv_vl_skymap.fits.aqz",d,hdr)

% Compiled module: MRDFITS. .
% Compiled module: FXPOSIT. e @ 1. gdl
% Compiled module: MROD_HREAD. GOL> hprint,hdr

% Compiled module: SXPAR. SIMPLE = T
% Compiled module: FXPAR. BITPIX .32
®

file does conform to FITS standard
number of bits per data pixel

!

) i /
Compiled module: GETTOK. HNAXIS 2 / number of data axes

iy

!

% Compiled module: VALID_NUM.

MRDOFITS: Image array (3608,1808°% Type=Real*4
% Compiled module: MRD_SKIP.

coL> |

MAXIS1 3688 length of dota axis 1

WAXIS? 1866 length of dota axis 2

EXTEND T # FITS dotaset may contain extensions
COMMENT FITS (Flexible Image Transport System) format iz defined in '"Astronomy
COMMENT and Astrophysics', wvolume 376, poge 359; bibcode: 2081A&KA...376..355H
CRVALL 8. / REF POINT VALUE IN DEGREES

CRPIX1 1804. REF POINT PIXEL LOCATION

CDELT1 -8.1 DEGREES PER PIXEL

CROTAL a. ROTATION FROM ACTUAL AXIS

CTYPEL "GLON-AIT' COORDIMATE TYPE

CRVALZ a. REF POINMT WALUE IN DEGREES

CRPIX2 0aa. REF POINT PIXEL LOCATION

CDELT2Z a.1 DEGREES PER PIXEL

CROTAZ a. ROTATION FROM ACTUAL AXIS

CTYPEZ "GLAT-AIT' COORDIMATE TYPE

TELESCOP= "GALEX ' GALEX =/c

INSTRUME= "GALEX ' GALEX instrument

FILTER = "FUY ' GALEX Band

DATAMIN = 1. Minimum valid dota value

DATAMAX = 11617 .88 Maximum dota wvalue

DATE-OBS= '"2003-06-07T05:082:29" / Start of first observation in mission

/
!
!
/
/
!
!
!
/
!
!
!
/
!




& & 2. more

hlsp_uv-bkgd_gale

El

oplot, [1

oplot,x,y,col=
endfor

grid_gb = findgen(

i=-180,180,30 d
yhdr, fltarrin grid_gb))+i,grid_gb,x,¥

oplot,x,v,col=255

grid_gb}}-179.99 grid_gb,x,¥v

endfor

x| GDLO

=l1}

2. bash

id_gb))41i,grid_gb,x,y

id_gb))-179

L0909, grid_gb,x,v

¥l
P
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