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Thisisto announce that the document: ALMA Test Interferometer Raw Data Format by R.Lucas
and B.Glendenning, (Rev.1, 2001-04-26) has been reviewed successfully on June 25th.

The Telecon part of the review was done on June 25th (Monday) at 15.h UT and attended by:

E.Greisen
P.Grosbol
A.Kemball
K.Nakanishi
G.Raffi (Chair)
P.Schilke

B.Glendenning (Author)
R.Lucas (Author)

Conclusion:

The document got 66 written comments. All of them received written replies. The most relevant
and controversial ones were discussed at the telecon meeting. The document is approved and will
be edited according to the final set of comment/replies (see below for procedure steps).

Minutes of telecon discussion:

The comments discussed were extracted from the list prepared by R.Lucas on the main
comments, grouped by subject.

- scope of the data format: 1, 6b, 7

6b: amore careful separation of datawill be needed for the final ALMA format.

7 Itisimportnat to give (at least one) real science example based on redl
science data, even if the purpose of the Tl is not to do science.
It will show that science data can be taken with this format and with the
prototype antennas.

- format of document itself; 5, 9, 59
59: reply is OK

- data organization: 10, 12, 13, 13b, 14, 15, 17, 18, 20, 21, 23, 24,
24b, 24c, 32, 38, 44, 45b, 46, 47, 50b, 56

10: Thereisaheap of data. A better format is recommended as final format. This should have a
link to the SBs.

12: Format to be improved for final ALMA format.

13b: Reply isOK

20,24, 24 c: Date, file name in file header. Strucutre of the file should

instead NOT be part of the header, asit could be wrong. After discussion thereis



agreement with the reply to comment 24.
45h: Thereisahistorica constraint on thisformat for the Tl, to ba ableto use PdB software. This
should be removed and the format changed for the fina ALMA format.
46: The mixing of non-time dependent variables with time-dependent onesis no
good.

===> There is an action on Robert and Brian to rediscuss this part, having

become aware of the problem and to come up with a solution to this problem. The
Board entrusts the authors to come up with a suitable solution, which for reasons of
time could not be discussed in detail at the meeting.

- table names, keyword names: 8, 11, 16, 19, 22, 25, 7, 27, 28, 29,
30, 33, 34, 34b, 35, 36, 37, 39, 40, 50c, 51, 54, 57, 60, 60b,
61, 65, 66

11: It is agreed that the table names should be inverted, like e.g. in
DATAPAR-ALMATI, putting ALMATI last.

34: Reply isOK for Tl data

34b: Absolute coordinates will be used for moving objects

39: finefor Tl data

33,40: Time will be given in secs (Modified Julian Date), as proposed in 33.

51: replies are OK

54: It is safeto go on with latest Draft WCS convention for FITS format. So one
should conformto it, even if it isa Draft.

60b,61: The order should be changed, assuming thereisaway to do it with

FITSIO. A report should be sent to FITSIO to this effect.

16: EXTVER should be corrected, asit is used with the wrong meaning.

- data contents, units: 43, 45, 48, 49, 50, 52, 53, 55, 58, 62, 63,
64

58: Reply isOK
62: TELESCOPE to be checked against spec's.
43: There should be an AtoD converter unit in countsin the FITS spec.

Procedure for review:

- written comments by reviewers (and others who might wish to do so)
- repliesin writing by author(s)

- telecon review meeting (with discussion of controversal replies).

- minutes/editing of replies

- final editing of document

- document on Web (as officially reviewed Joint Memo)



Commentswith Final Replies

(egreisen)
Comments on "ALMA Test Interferoneter Raw Data Format"

Let nme begin by stating that | know little about ALMA and that | have
al so not had the time to delve deeply into some of the issues raised
by this document.

1. My first and probably nost significant inpression is that the
format described is likely to be quite useful for the Test
Interferoneter, but that one would not want to use it as the science
data format given to scientist users of ALMA. Those users are not
interested in the nth LO frequency, the 1000 nonitor points, etc.
Time, u,v,w, baseline, pre-calibrated data and source info are
about all that the scientists want and need from ALMA. The
real -tine calibration/flagging systemand technicians, including
staff scientists checking and inproving the instrument, will need
everything nearly always with the TI and sonetinmes with ALMA.  But
not the scientists.

Reply:

The described data format aimed at the Test Interferoneter. In
the nore general frame of ALMA it could evolve in a raw data
format, that is a format not directly oriented to the end-user
but to observatory-supported software that would read it,
calibrate it, and produce science data (inages). Mnitor points
are only needed here to be able to plot science data together
with nonitor data for antenna eval uati on purposes.

(fviallefond)
Questions: 1) How nmany bits for visibilities

2) For phase corrected and uncorrected data where wpoul d
you put corrected /uncorrected data? Wich keywords to specify it?

Repl y:
1) 32 bit for each conponent
2) not described here for the Tl since it is not not needed, it

could be included as a fifth dimension in the visibility data
set.

(pschil ke)
General comments:

I couldn't find a bibliography section, on p.6 for exanple there is a



reference to Cotton et al. (1995), which isn't resol ved.

Reply:

W' Il add a References Section
{10 R e e
(sichi kawa) dummy comment nunber - no General Comments
e 1[0 ] o R e e e
(akenbal I)

| think this data format is fine for the test interferoneter. If
it can be used by CLICthen it is fine for the ALMA Al PS++ tests
also, as far as | amconcerned. | woul d have reservations about
using this format for the full deployed version of ALMA | ater
however, but | understand that the review at present is not in
that spirit.

Reply:

None needed.

(egreisen)
p.5

8. Section 2 "definitions" includes several observing exanples none of
whi ch include taking scientific data. | began to fear that you
did not plan to do so. The OBSMODE |ist on page 8 suggests
ot herwi se, but it would be good to include real science exanples.

Reply:

The TI is not aimed at taking true scientific data, only to
testing the antennas. W will neverthel ess give other exanples.

(graffi)
p.5 prefix ALMATI -

Is the use of this prefix necessary all over the place? This
enbeddes the nanme Tl along with the data structures, but it could
probably be avoided. If one could use instead a nore stabl e nane,
e.g. just DATAPAR, AUTODATA etc and confine the ALMATI to some
Primary Header Keyword, this would still characterize data as TI
dat a.

Repl y:
The prefix was inserted to uniquely identify those extensions

fromother with sinmilar nanes e.g. in FITS-1DI

(pgrosbol)
p.5, s.1. It would be appropriate to list 'NOST 100-2.0' as an applicable
document .



Repl y:

Sur e.

(pgroshbol)
p.5, s.2: 'observation' / 'scan'

The definitions are not fully clear as they rely on 'an
el enental pattern' and 'common goal'. This makes it
difficult to define the relation between observations/scans
and physical raw data files. For archival research and
sharing of calibrations, it would be better to have a
nore clear relation between data files and individua
target.

Reply:
We intend to put several scans -- and observations -- in a raw data file.
(pgrosbol)
p.5, s.3.2a: ' ALMATI - DATAPAR
The EXTNAME al ways has the prefix ' ALMATI-' which is
redundant as the keywords ORI G N and TELESCOPE defi nes
the origin. The prefix should be onmtted.
Reply:
See 008. May be you are right. However our thinking was that nore
"standard" existing table extensions may nmigrate to this format, and
noreover we may want to make sone changes for ALMA. Fully qualifying

t he nane nakes it unanbi guous.

As a result of discussion we decided to exchange the order
e.g. 'DATAPAR- ALMATI', and so on

e V) e I R
(pschil ke)
p. 5

3: FITS ALMA-TI File Structure
- This is maybe not yet relevant for the test interferoneter, but
shoul dn't there be two ALMATI - CORRDAT tables for the data with and
wi t hout phase correction?
Reply:
See 002. Data with and w t hout phase correction could define an

extra dinmension in the data array.

(si chi kawa)
p 5 and 6.



1) (pp.5-6)
| could not understand how many binary tables one
FITS file contains. Does it contain nore than one
bi nary tabl es which have the sane ' EXTNAME *?

Repl y:

Sorry this should be nore explicit. The answer is "Yes". Sone
bi nary tables are present for each observation

e ] o i i
(knakani shi)
p. 5

1) (pp. 5, Section 3)

| suppose too many binary tables may be contained in one FITS file
when a set of binary tables is created for each observation. What
is the advantage fromcreating a set of binary tables for each
observati on?

| think it is also reasonable to create a set of binary tables for
each scan (not for each observation). Is this style also allowabl e?

Reply:

We have tried to have each individual observation described in a
conmplete way. This is at the price of sone repetition (source

i nformati on, antenna positions, ...) but it saves sone conplexity
in the witing and readi ng software. Thus the scan based
paranmeters (li ke OBSMODE, object positions, ...) will be repeated

for each observation in the scan

(graffi)
p.6 Primary header

Is TELESCOP where the Tl array gets defined? If not one could have
a nane |ike ARRAY="ALMATI", but | suspect that ARRAY m ght not be
any FITS standard nane.

Is TELESCOP a list of variable Iength? | wonder if the case of any
two antennas out of three is covered here, like Vertex vs.ElE or
Vertex vs. Japanese.

Reply:
W may build a menonic nane other that | NTER for those cases
now that there will be three prototypes. But see 015.

(graffi)

p. 6 TELESCOP

For the single antennas it would be good to have a nunber, a type
and an antenna foundation position nunber. While |ess relevant



for TI, one could say that antenna 1 is type Vertex and on
foundation 1, antenna 2 is type EIE and 3 is type Mtsubishi. The
case of novenent of antennas we should cover, as noverment will be
tested. So antenna 1 could go to foundation 2 or 3.

Reply:

We have ANTENAMVE and STATNAME col umms in ALMATI - ANTENNA table. W
just included TELESCOP here as an aid to quick identification if
all the data in the file belong to one and only antenna, or if
this is only interferonetric data.

(pgrosbol)
p.6, s.3: EXTVER

The FITS standard defines another neaning for this keyword.
Thus, the software version should be given by another one.

Reply:

After checking: you're right. W now use TABLEREV for the
iterations in table format definitions (if needed).

(pgrosbol)
p.6, s.3: OBS-NUM and SCAN- NUM

These nunbers are unique within a file but not if FITS
extensions are renoved fromthe original file (which is
trivial to do). It would be safer to have a uni que
identification within each extension header e.g. including

DATA- OBS, ORIG N, TELESCOPE or SB-1D.

Reply:

These nunber are not unique within a file, but each table

extension refers uniquely to a DATAPAR tabl e by those nunbers,

and each DATAPAR in a file is uniquely identified in a file by

these two nunmbers. So yes, we could repeat DATE-OBS in all extensions
to protect us against extensions wandering fromfile to file.

(pgrosbol)
p.6, s.4: GROUPS, GCOUNT, PCOUNT

This defines the file as a random groups file which is not
the case. Thus they should be renoved.

I thought setting themto zero was OK; | took that fromFITS-1DI

(pgrosbol)
p.6, s.4: ORIGN, TELESCOP



The ORI G N keywords shoul d specify the organi zation or
institute which generated the file and not the software.
Thus, it would be better to have e.g. ORIG@ N = "ALMA-TI'
and TELESCOP = ' VERTX

The software identification and version should be given in
ot her keywords.

Reply:

You're right. Any standard for software?

e 124 O e e L

(pgroshbol)

p.6, s.4: Information in prinme header
The prime header is close to the minimnum The VLT
experi ence has shown it to be convenient to have sonewhat
nore information in the prine header as it is easy to find
it even for sinple application. Al so when calibrations are
in several physical file, it is easier to find associations
bet ween science and calibration files if the appropriate
information is in the prime header. This may be itens such
as bands used, array configurations, tine, programand SB
ids etc.

Reply:

We coul d have sone conmment information but if they are entered by
an operator one has to nmake sure that they are entered in a

uni f orm way.

See reply to comment 24 bel ow.

(pgrosbol)
p.6, s.5: 'whole observation'

O her places in the docunent it is suggested that a file
can contain one or nore scans which each consists of many
observations. The term'whol e observation' seens not to
refer to the definition in Sec.2 and should therefore be
re- phrased.

It woul d be good to have a clear definition of the relation
between a single raw file and observations/scans it can
cont ai n.

Repl y:
It does refer to the definition. There is one and only one DATAPAR

for each observation. We will clarify the relation between files,
scans and observati ons.

(pschil ke)
p. 6



5: The ALMATI - DATAPAR Bi nary Tabl e

- Shouldn't there be an entry about how many integrations are
contained in the table?

Repl y:

That's in the NAXIS2 for the table?

(sichi kawa)

p. 6

2) (p.6)
| insist that it is necessary 'BITPI X keyword
in the primary header even if it has no neaning.

Reply:

The standard says you're right. W'Ill nmention it.

(si chi kawa)
p. 6
3) (p.6)
There should be nore information in the primary header
| strongly recommend that there should be keywords
in the primary header, which describe date (file creation date
or observation date), file identification (file name or sequentioa
nunber), and the structure of the file (list of binary tables
and nunber of rows of each binary table).

Reply:

That's a good idea for the date and file name, but the l|ist of
bi nary tabl e extensions can be long, and it requires that the
header be rewitten which night not be convenient for the on-line
system (it would have to know how nmuch space to leave initially).

1 I e
(knakani shi)
p. 6

2) (pp. 6, Section 3)

The order of the binary tables is specified, but the table
ALMATI - MONI TOR i s not appeared.

Repl y:

Ve will add this.

N . o i L R
(knakani shi)
p. 6

3) (pp. 6, Section 4)

| recommend that nuch nore keywords which give detailed definition



about file structure are added to prinmary header. In nbst cases,
many (not one) sets of binary tables are contained in one FITS

file. For another common case, numnbers of ALMATI- AUTODATA and/ or

- CORRDATA binary tables are contained in a binary table set using

pl ural basebands sinultaneously. In these situation, structure of a
FITS file should be very conplicated. | suppose it is useful to
descri be using sone new keywords in Primary Header that how many

ext ensi ons and/ or how many sets of binary tables are existing in the
FITS file.

Repl y:

See reply to 024 above.

(egreisen)
p.7

9. In DATAPAR, TIMESYS is of Aformat with no units.

Reply:
W'l correct this error.
R 14 B e e i R R
(egreisen)
p.7
10. WCS Paper |11 proposes OBS-LONG OBS-LAT, OBS-ELEV for the
keywords you call SITE.... It might be better to use these

(tentative) standard ones.
Reply:

V'l doit.

(egreisen)
p.7

11. I n DATAPAR NO POL is usually used for the number of
pol ari zations correlated - called NO STK here. If thereis 1
feed there is 1 Stokes, if there are 2, then there is 1, 2, or 4
St okes. \Who cares how many pol ari zations the antenna has? W
only care what was used and how.

Repl y:

W may change NO STK to NO POL and NO POL to somrethinh |ike

NO FEED. But some paraneters like the calibration paranmeters are
total powers measured by each feed, or efficiencies for each feed
whi ch have no or little nmeaning in the Stokes paraneters
representation. So if there are two feeds and four correlation
products: these are two different nunbers. W may - or nay not -
forget about the other feed if only one is used for

correlation. Total power fromthe other feed, if running, m ght



be used to add information on the atnobsphere status.
(fviallefond)
p 7.
EXPOSURE | Ntegration tine for one observation i.e. EXPOSURE=I NTEGNUM I NTTI M
Reply:

O rather EXPOSURE=sum of (| NTEGNUM: | NTTI M .

(fviallefond)
p 7.

SOURCE OBJECT seens nore widely used in FITS files.

Reply:
W may change that.

(graffi)

p. 7 Number of antennas
This gives me the idea that there nmight be 3 antennas. Wuld it
make sense, at |east technical ? Should we consider this? Forma
formal point of view Na nust correspond to a list of |ength Na.
The only one | see is TELESCOP, where there is no Na factorization
(see al so previous conment).

Reply:

It will nake sense when the three prototypes are available and a
correlator with 3 inputs is available. See the reply to 015.

p. 7 Nbd,... Nau

Same conment as before. It should be possible to reproduce at

| east manual |y the same observation, but it can only be done if

all info related to which base bands, whic side-bands etc is given
Repl y:

The information is there in the headers of the data tables.
(pgroshol)
p.7, s.5.1: OBS-NUM and SCAN- NUM

It nmay be better to give a full unique id instead of just
an internal counter.



Repl y:

Wth DATE-OBS we have a full unique id ?

(pgroshbol)
p.7, s.5.1: DATE-OBS

The full date/tinme should be given in ISO format. ESO
is using the MID-OBS (Modified Julian Date) as an easy
reference to the start of observations.

Reply:

We use that for date and time (see the sanple header page 19).

(pgrosbol)
p.7, s.5.1: RA, DEC

This set of keywords suggests that only one sky position is
consi dered, however, if observations on different sources
are nmade the relati on between source positions and table
ext ensi ons is uncl ear

The FITS 1Dl format uses SOURCE extensions for this purpose.
Al t hough I am concerned by the usage of internal index number
to cross-reference between table extensions, it is a way
to specify nultiple sources in a single file. It is unclear

how t he current proposal address this problem

Reply:

These refer to one central position; there is only one in each
observation. Cbservations are short enough so that this is not a
restriction. Inside an observation scanning is possible, but only
nmeasures in an offset coordi nate system However all the
observations in a file could refer to different sources. If they
refer to only a few sources. The source information will be
repeated in all observations of the same source. This is for the
sake of sinplicity.

el 5T ¢ e i R T
(knakani shi)
p. 7

4) (pp. 7, Section 5)

If the observed source is nmoving object (such as planets, conets,
asteroids), the source coordinate vary fromtine to

time. Informations about absolute pointing direction (not Az/El) are
useful and necessary for reduci ng observational data of nmapping or
scan across a noving object. | suggest adding new optional colum

i n ALMATI - DATAPAR whi ch gi ve coordi nates of tel escope pointing
corresponding integration. There is two possible expression of

tel escope pointing coordinate for observing nmoving object; one is in
absol ute coordi nates (equatorial, Galactic, or Ecliptic), another



one is an arbitrary coordinate referring to noving object itself.
Reply:

This is a good suggestion; it enables a posteriori checks.

(egreisen) p.8

2. The DATAPAR header contains a |ot of paranmeters that can be
conputed fromeach other. This is fine in the real-tine system but
shoul d not appear in off-line systems. What always happens there
is that one programworks with RA and forgets Gal actic Coords and
the next does the reverse, after which neither are correct. 1In the
online systemthis should not be a problemand may help with
editing, real-tinme displays to operators, etc.

Reply:
On one hand we should avoid that in the final system On the
other hand as this is raw data froma test interferometer, a
little redundancy might enable to track down sowtware errors?
For coordinates only the set that define the source direction
shoul d be present (see note 3 page 8).
(pgrosbol)
p.8, s.5.1: UT1UTC, |ATUTC
| understood that UTC will no | onger apply | eap seconds.
If this is the case, these two keywords will always be
constant and therefore redundant.
Reply:
I's that decided? | thought it was only proposed.
(pgrosbol)
p.8, s.5.1: POLARY, POLARY

The neaning is not fully clear to me. Either it is
redundant information or could be replaced field rotation

Reply:
It's the Pole notion around whatever flag they have there. It's
i mportant to know what val ue was used if you want to reprocess

the data later in an astronmetric way. May be there is a standard
keyword for that? | took that one from FI TS-1DI

(pgroshol)
p.8, s.5.1: Note 8: since ALMATI-DATAPAR is the first binary table

In principle, a program should not assume a specific order



of extension in a FITS file. |f basic informations are needed
it may be better to place themin the prine header

Reply:

The order is only there |I think for efficiency of the reading
program |In principle there is enough information for it to work
if all binary tables are in random places (thanks to OBS- DATE
SCAN- NUM and OBS-NUM). But it m ght nean nany random accesses in
di sk or menory.

(egreisen) p.9

13. UUVVWWW probably shoul d be in CORRDATA rat her than DATAPAR  They
are always essential with the data. Wat are the units of UUVWWAP
You will need themin wavelengths in inmaging and that varies with
baseband and spectral channel

Reply:
Most columms in DATAPAR are essential with the data. We set them
ant enna- based and in seconds so that they can be shared between
several CORRDATA tables at different central frequencies, and

anyway t hese tables have nany frequency channels. The raw data
are far fromready to produce inmges.

(egreisen)
p.9
14. TIME in CORRDATA is in A format - not very useful. Perhaps a tine
in days in D format fromthe start of the observing run would be
hel pful in the CORRDATA, AUTODATA, and HOLODATA tabl es instead or
in addition.
Reply:
You nmeant in DATAPAR W had put it in seconds (or days?) then
switched to A format for consistency. W will use seconds (see 33).
(fviallefond)
p 9.
I NTEGNUM |s this the nunber of correlator dunps in one observation

Repl y:

No it's the sequence nunber of each integration in the observation

e 1 Y e e
(fviallefond)

p 9.

I NTTI M Is this the integration time of a dunp or of one observation

| NTEGTI M suggest ed.



Repl y:

It's the integration tinme of the ddunp; INTEGTIMis better

(pgroshbol)
p.9, s.5.2: TOTPOAER

Using Volt as the unit for a total power is unusual, at |east
for an optical/infrared astrononmer |ike ne.

Reply:

You're right it |ooks strange. "Counts" is probably better (it's
uncal i brated so you cannot use watts, and the detected signa
goes through sonme ADC.

The actual unit will be "adu', to conformw th standard.

(egreisen)
p. 10

3. The MONI TOR data will becone very hard to use in fast OIF
si ngl e-di sh observations. G ven that FLAG appears in the DATAPAR
tabl e, the science data set will not need the nonitor. The TI data
set probably will benefit fromkeeping it around in the present
form Eventually tables kept on the natural nonitor data rates
shoul d be used.

Reply:

You are right. The Mdnitor is an ad hoc inclusion for the Test
Interferoneter.

(pgrosbol)
p.10, s.6: 'Mssing character string ... as spaces

The FITS standard specifies that ASCII NULL should be used.
Repl y:

Agr eed

(knakani shi)

p. 10

5) (pp. 10, Section 5, Notes 9, for ALMATI-DATAPAR bi nary
t abl e col ums)

In this exanple, both the 1-second interval data and 60-second
integrated data are witten in same binary tables. | suppose this
make structure of binary tables much conplicated. It seens to be
nore sinple and easy to handle file in the case that we create two
i ndependent FITS file, put only 1l-second interval data in one file,



and put 60-second integrated data in another. What is the advantage
fromputting differently sanpled data into one FITS file?

Reply:

There is a practical reason: these files will be converted to be
treated by the Plateau de Bure software that will be used for
simpl e data reduction. Wiat you suggest woul d make the conversion
nore conplicated, as we would need to keep track of two or nore
files for each observation. This constraint will not be present
for the final ALMA fornat.

(egreisen)
p.11

4. The ANTENNA tables nixes things that are stable with things that
depend on tine and frequency. The systemtenperatures should be
noved to a TEMPERATURE table and kept on the tine scale of the data
records (i.e. INTEGNUM. Editing (and instrunment studies) based on
aberrant tenperatures will be useful but only if the Tsys data are
at a finer tinme resolution. The frequency dependence coul d be
treated by recording a Tsys for each baseband. One per data
channel is gross overkill and, depending on the type of correlator
probabl y meani ngl ess.

Reply:

W didn't want to nmultiply tables (at least for the TI). Tsys
(p.12) is only here one per baseband and feed. But if we need
this at higher resolution (in ALMA a baseband can be 2 GHz) is
open. As Antenna table lists only calibration information we
decided to renane it ' CALI BRATI ON- ALMATI " .

(pgrosbol)
p.11, s.6.2: 'file may be dom nated by nonitor data'

If this is really the case, it would seem better to have
separate data streans for science and nonitor data

Reply:
That's only for the TI, with a |ow data rate anyway. |If for ALMNA
it is held to be valuable to keep the nonitor data we woul d
wite it at its "natural" rate. The probl em cones about because

for the TI we are resanpling the nonitor data to the integration
times (which can be 1ms for ALMA autocorrelations).

(pgrosbol)
p.12, s.7.2: PCLA
The unit should be in deg.

Reply:



(pgrosbol)
p.12, s.7.2: PRESSURE

The unit is given in hPa which in principle is okay. However,
when frequencies are specified in Hz and not Gz, it would be
better to use SI base units all places.

Repl y:

W'l switch to pascals.

(pgrosbol)
p.12., s.7.2: PHOI, PCOLD, PSKY

The unit of Volt for power is unusual
Reply:

See above. -> counts.

(knakani shi)
p. 12
6) (pp. 12, Section 7.2)

I n ALMATI - ANTENNA Bi nary Tabl e Columms, there is nunbers of variable
gquantities within one observation or scan, fromHUM DI TY , TAMBI ENT,
PRESSURE, to TDEWAR. | suppose those variable quantities should be
putted into ALMATI-MONI TOR binary table.

Reply:

| have put there all coefficient that are actually needed for
data calibration (in CLIC software), while MONI TOR contains al
moni tored data for plotting purposes.

(knakani shi)
p.12
7) (pp. 12, Section 7.2)

For ALMATI - ANTENNA Bi nary Tabl e Col ums, only el even antenna

poi nting coefficients are defined. It is probable, however, that
much nore pointing coefficients are used for antenna pointing
correction. Can we add new colum(s) to give pointing coefficients
which is not presented in table currently?

Reply:
I have been followi ng the coefficients defined in Jeff Mangum s

ALMA nmenpb. We can add nore coefficients as the needs arise, in
further versions of this document.



(egreisen)
p. 13

5. The CORRDATA header should probably set CRVAL1 to 1.0 = real part,
and shoul d use NAXI Sn words to specify the nunmber of conpl ex,
frequency, sideband, Stokes. What is the use of all these LO
frequencies, especially if they do not include significant parts?
The source flux is to be deternined fromthe data, why is it in the
header? Scanned observations, resolved visibilities, etc do not
have nuch relationship with a single polarization set of numbers.
Aren't sidebands al ways separated on nodern interferoneters? They
have to be to do spectral-line work and fiel d-of-view
considerations will force that for broad-band conti nuumas well.

Reply:
- CRVAL1=1.0, &
- NAXI S values were not listed (they are on page 22).
- LO frequencies are just to keep track of the actual val ues
rather than having to reconpute themafterwards, if trying to
under st and unexpected behaviour in the visibilities (spurious

lines, ...). Renenber this is a test systemand a raw data format.

- Source fluxes here nmean they were previously neasured by the
system and nade avail able for the present observations

- ALMA can either separate bands (by pi/2 phase swi tching) of
reject one of them (by frequency offset).
(egreisen)
p.14

12. In CORDATA CRPI X2 is usually E format and CDELT2 doesn't usually
require D

Reply:
Yes: CRPI X2 and CDELT2 can be E
(fviallefond)
p 14.
ALNMATI - CORRDATA:
CTYPE2 Oten includes the velocity rdefinition and reference systemlike
FRE-OLSR for optical LSR or FRE-RHEL for radio heliocentric.
FITS files are not well honbgeneous on this subject.
Can you list the possible values of VELDEF
VWhat relation with VELTYP in the sanpl e ALMATI - DATAPAR t abl e header?

DELTAVEL This is not really neaningful since sanpling is made with constant DEL
TANU. Shoul d be suppressed.



Repl y:
- DELTAVEL can be suppressed,;

- In principle object velocity and type should be here and not in
DATAPAR since it may be different for different basebands if
different transitions are observed; but it is acadenic for the
Test Interferoneter.

R Y I i I
(pgrosbol)
p.14, s.8.1: CTYPEl, ... CDELT4
These keywords do not conformto the WCS proposal and shoul d
be changed.
Reply:

What shoul d they be? W pragmatically del ayed the response to

t hose questions until we define the actual data format for ALMA.
One of us (BEG has had a bad experience inplenenting a previous
draft of WCS only to have it change.

After discussion we decided to use WCS in the revised version of
the data format.

(pgrosbol)

p.15, s.8.2: Note 2

There seenms no good reason to have 'dumy' values in the
data matri x.

Reply:
The word dumy is nmay be not well chosen. The values are real and

i mginary, but ‘'real' and 'inmmginary' are not coordinates
on an intuitive axis. W just say real =1 and i nagi nary=2.

(egreisen)
p. 16
6. Autocorrelation data may be treated the sane as interferonmeter data

with antenna 2 = antenna 1 and the nunber of pixels on the COVPLEX
axis = 1 (or 2 with imaginary part always 0). In polarization
singl e-di sh the cross-hands nay have phase also so treating it as
only 1 may not be a good idea.

Reply:

Good suggestion. Let's see if it can be easily inplenmented.

(pgrosbol)



p.16, s.9.1: CTYPEl, ... CDELT2

These keywords do not conformto the WCS proposal and shoul d

be changed.

Reply

See 054
=1 S R e e I L
(egreisen)
p. 17

7. | see no place in the HOLODATA section to tell ne which antenna is
bei ng measured. | know little about hol ography, but | know that it

is done in both single and interferoneter nodes. Does HOLODATA
refer to both nodes? |In other areas you provide data that can
easily be inferred fromother provided data, but here one nust
infer things in ways that are not obvious. The antenna and perhaps
ot her data too should be included here for clarity even if it is
not essenti al.

Reply:

HOLODATA refers only to single-dish node, with a dedicated
receiver in the prine focus. The associ at ed DATAPAR shoul d say

NO ANT=1 and the antenna nanme and station are there. It should be
better expl ai ned.

11 R L T T
(si chi kawa)
p 18.

4) (pp.18-26)
As for comment parts (after '/') of each line of the header
there should be nore usefull description

Repl y:

We shoul d i nprove that.

N ] B e T e T
(si chi kawa)
p 18.

5) (pp. 18-26)
I think it is nmore convinient if 'EXTNAVE |ine could be
next of 'TFIELDS Ii ne.

Reply:
That's due to the way FITSIO works (or to the wong way |'ve been
using it).
e 110 R e R e L LT

(knakani shi)
p. 18



8) (pp. 18-26, A-E)

I recommend that the keyword EXTNAME is appeared prior to other
keywor ds except keywords in fixed order (from XTENSION, BITPI X, to
TFIELDS), in order to be easily recognized the type of the binary
table by off-line analysis software and al so human eyes.

Reply:

There is no really need for that other that nore human
readibility. | have been using FITSIO to create these exanples
and this library creates the colum descriptions first.

(knakani shi)
p. 18
9) (pp. 18-26, A-E)

I recommend that the keyword TDIMis in order of just after TTYPE
TFORM and TUNIT.

Reply:

W show just a sanpl e header; however the order of keywords
here is not mandatory.

(pgrosbol)
p.19, s.A: Header exanple

It would be better, for visual inspection of the table
headers, if keywords |ike EXTNAME, DATE-OBS SCAN- NUM
OBS-NUM LST, ... would be places in the start i.e. in
front of the T* keywords.

Reply:

That's due to the way FITSIO works (or to the wong way |'ve been

using it).
e (1 Y R e R R R
(pgroshol)

p.19, s. AA TELESCOPE

The val ue of this keywords does not correspond to the
speci fications.

Repl y:

I will check that.
(pgroshol)
p.20, s.B: TUNIT6

The unit should probably by 'deg'



(pgroshbol)
p.23, s.C. TRANSITI

As all other strings have been specified to 8 characters,
it would al so be reasonable for this keyword to give the

enpty string as ' ' Al ternatively, the keyword
shoul d be om tted.

Reply:
XK
] R I
(pgrosbol)
p.23, s.C CTYPELl ... CDELT4
Keywor ds does not conformto FITS WCS proposal
Reply:
See 054.
] S R e e I
(pgrosbol)
p.24, s.D. CTYPELl ... CDELT2
Keywor ds does not conformto FITS WCS proposal
Reply:
See 054.

0o




