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ALMA Sci ence Archive FITS Data product

requi rements and recomendati ons.
V. 1.8, E. Miller, Nov 2015

VHO,

o« Inter-ARC ALMA Sci ence Archive Wrking Goup (ASAWS
« pipeline group (+ AQUA)

Scope:

« ALMA FITS products easily accessible by the ALMA Sci ence Archive (ASA).

« consultation throughout the nenbers respective ARCs, with the considered and assuned
preferences of the ALMA user-base in m nd.

Moti vati on:

« benefit for archive researchers: easily and efficiently access and filter
« reference docunent for the pipeline and archive groups
« standardi zing the ALMA-archi ved science data structure

« provide all the relevant information of FITS images in their header
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ALMA Sci ence Archive FITS Data product

requi renments and recomendati ons.
V. 1.8, E. Miller, Nov 2015

FI TS keywords cat egori es:

e Primary HDU
e.g. SIMPLE, BITPI X, NAXIS, NAXI Sn, END

e WCS & Coordi nate i nfornati on
e.g. CRVAL, CDELT, CTYPE, RA, DEC,

e (bservations Tine informti on
e.g. DATE-OBS, DATE-END, MID- OBS, MID AVG

« I mage and Beam properties
e.g. BVMAJ, BM N, DATAM N, DATAMAX, DYNRANGE,

« Tel escope & Data acquisition information
e.g. MNELTP, M NEL12, M NEL7, OBSMODE,

« PI & Proposal and PI infornmation
e.g. PROPCODE, OBSERVER, TI TLE,

« Pipeline, Archive and Request information
e.g. PIPEVER, CASAVER, MEMBER,



ALMA Sci ence Archive FITS Data product
requi renments and recomendati ons.

DYNRANGE =5.0

V. 1.8, E. Miller, Nov 2015

e.g.
BNDCTR new ALMA keyword
Description: The center frequency of data in the FITS
array
Type: Float

Required units: Hz

Mote, there is some overlap in scope of this keyword
with CTYPE=FREQ".

Does not exist in CASA FITS products.

EXAMPLE OF FITS HEADER IS ALSO GIVEN

{ Actual achieveﬂ E;yrnamir;: range in dataset. -

NPOL =2 / Number of orthogonal polarizations observed
STOKES =" ' f List of data Stokes parameters
BENDCTR = 2.315424966698E+11 { [Hz] Center frequency of data in the FITS array

BENDWID =1.875E+9

{ [Hz] Effective bandwidth of data in the FITS array

BENDRES =0.488281E+6 { [Hz] Effective frequency resclution of data in the FITS array

MAXANGSC = 2000.0

{ Maximum angular scale of data in FITS



T ARC WORK

NOT ALL KEYWORDS EXIST IN CASA FITS PRODUCTS !!

Del i ver a code:
Pyt hon

wWth input the fits inage + related ns

With output a dictionary with all
12m, 7m TP, polarization, spectr

St andal one: provide kws w thout th

the m ssing keywords
al line, nosaic data

e use of analysis utils

CASA tool kit Reference nmanual used :

https://casa. nrao. edu/d

O her invol ved people: Felix, Eric

ocs/ casar ef / CasaRef . ht ni

k M, Liz, John and Suzanne (for
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pi peline and AQUA)



CODE SCHEME
| nput: image nane wth path (=l nNanme)

Requirenent: all the nms in the sane fol der

class Archinfo def Getlmagesinfo

(ImName)
field_name, spw, header, statistics, ms list

def GetMSInfo

(mslist)
source _id, field_id list, freq

def Init:
self.Kwsimage (ImName)
self. KwsMS (ImName)

def KwsMS (ImName)

def Kwsimage (ImName)

Qutput: Dictionary with Kws



CODE SCHEME

def Wrange(self, ms, fieldid):

th.open(ms)
punt = th.query('FIELD ID=='+ str(fieldid) +' && DATA DESC ID=='+4self.ImageDict['spw'])

Uvw = punt.getcol("Uvw")

th.close()
try:

U = uywl[0]

v o= uvwll]
except:

U = nan

Vv = nan

Uvdist = (u¥k24y**2) *%0 5

return uvdist



CODE SCHEME

Loop on ns in nslist
Loop on fieldid in fieldidlist
KwiMs = sel f. KwiMs( s, fieldid)

NERR
KMV = sel f. kwNMVs( s, fi el di d)

(operations on KWM to obtain the final KW M)

sel f. Met adat a[ ' Kwl' ]

LI
sel f. Met adat a[ ' KWN' ]

KwlMs

KWNIVB



CODE SCHEME

| Example of def Kwilmage (ImName) |

def GetStokes(self,imName) :
if leniself.ImageDict.keys())<l:
self.GetImagesInfo(imName)

stokes= self.ImageDict[ 'header']['perplanebeams'][ 'nStokes']
if stokes ==
stokes = 'I"
elif stokes == 2:
stokes = ')
elif stokes == 3:
stokes= 'L
elif stokes ==
stokes= 'V’
elif stokes == -5:
stokes= 'XX'
elif stokes == -6:
stokes = 'YY!

self.Metadatal 'STOKES'] = stokes
return



LI ST OF HANDLED KEYWORDS

PADLI ST

| NSTRUME
NANT

M NPRBL
MAXPRBL
UVRANGE
BNDRES
CHANRIVS
SPATRES
STOKES
MI D- OBS
M D- AVG
DATE- OBS
DATE- END
DATANMAX
DATAM N
DYNRANGE
BNDCRT
BNDW D

M NEL
EXPTI M
MAXANGSC



