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The plan of this tedious talk

1. Very short introduction

2. Sonme advi ces

3. One exanple of the system of shell
scripts for the long-slit reduction



Short Introduction

This presentation — is JUST
my opinion. It is up to you to
take it into account seriously
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I'T Advices

e Hate Wndows — it is dead way! (Exanple)

e« Study UNI X (Li nux/ Mac OS)

e Study UNI X shell and scripting init.
Cont i nuously during your work you operate wth
different files. Shell nmakes this job efficient

« Be ready to study as many as possible
di fferent programm ng | anguages — you never know
what you will need in the future.



Data Reduction Advices (1)

e Study ANY ( MANY?) standard systens for the
reduction of astronom cal data (SSRAD): | RAF
(PyRAF), M DAS, IDL ...

« Read as many tutorials as possi bl e.
( Exanpl e)

e« Try to NEVER use the high | evel progranmm ng

| anguage (C, C++, FORTRAN ...) for your data
reduction. Always try to use one/two/ nany
SSRADs: as m ni mnum 90% of your needs are there.

e |f you did sonething 2 (TWO tinmes, ALVAYS try
to make sone script to do the sane thing for the
third and above tines



Data Reduction Advices (2)

(1) If you know how to reduce ONE type of the
data and you obt ai ned anot her one, which you do
not know how to reduce — first, what you need is
to think: Does any SSRAD can reduce it?

(2) IF the answer is NO — then: Does anyone did
reduction of such data before? What did this
person use?

(3) IF the answer is NO — then: How to transfer
t he second type of the data to the first one
(Exanple with long-slit and MOS)?

(4) And only here you need to think about to do
sonet hi ng by yourself for these new type of
observati onal data



Data Reduction Advices (3)

Before to reduce ANY observational data think
careful |y about:

(1) Uniformty of directories structure (nanes
for directories wth primary reduced dat a,
finally reduced data, dependence of these nanes
fromsetup and night nanes, ...etc)

(2) Uniformty of nanes convention (how w ||
file names changed after EACH step of your
reducti on)

(3) Data types for your Input/output data: |nput
as FITS, output as FITS? Bl NARY Table? FITS wth
ext ensi ons?



Data Reduction Advice:
Long-Slit Reduction

PySALT or IRAF or MIDAS
or something else?

You need to select it by yourseli!



Data Reduction Advice:
Long-Slit Reduction

My choice was:
UNIX SHell +IRAF = SHyRAF

+ sonetines: MDAS, IDL, PyRAF, ftool, perl ...




Long-Slit Reduction with IRAF

The 2D long-slit reduction is a standard and
very well known procedure for people using

| RAF. The longslit and apextract packages
have all the possibilities to produce this
reduction in the correct way.



Long-Slit Reduction with IRAF

| RAF commands and fl owcharts of long-slit reduction
for ANY long-slit data from ANY tel escope are shown:

https://sciencew ki.salt.ac.za/index.php/Long Slit_ Reduction_Recipe

O

http://ww. saao. ac. za/ ~akni azev/ pub/ SALT Long_slit. pdf


https://sciencewiki.salt.ac.za/index.php/Long_Slit_Reduction_Recipe
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ABSTRACT

In this document I am discussing long-slit data reduction in terms of SALT
RSS spectral data. Main parameters of tasks of IRAF LONGSLIT, APEXTRACT
an«d CCDRED packages are summarized that are crucial for reduction of this type
of SALT data. I am also present steps of long-slit reduction in terms of recipe

for SALT pipeline of long-slit reduction.
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Long-Slit Reduction with IRAF

As a VERY LAZY PERSON who reduce A LOT of non-uniformdata
fromdifferent telescopes wth different spectral setups |
can say:

e “I AMBORED" to follow a uniformsystemof file nam ng,
where after each step of the standard reduction, file nane
has to be changed in the “standard” way

e “I AMBORED" to follow a uniformway to save and restore
different spectral configurations for different dates

e “I AMBORED" to follow a uniformsystemto save and
restore spectrophotonetric standards/sensitivity curves for
the different spectral configurations for different dates

e “I T IS practically | MPCSSI BLE” to save and restore
specific paraneters for the different | RAF tasks to reduce
data of different spectral configurations and/or different
dates and/or different hardware (tel escope+i nstrunent)
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Figure 6: Flow chart for the Standard star reduction using pipeline
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Long-slit Reduction: RAIL

The easiest and efficient way to sol ve nost of above
problens was to wite ny own scripts:

« Shell calls for any specific tool/prograns you need to
make a reduction of data: |RAF, |IDL, M DAS, PyRAF, ftool,
perl etc

« Shell nakes tenporary | RAF program “|IRAF file nane.cl”
that finally is executed in the standard way
cl <I RAF fil e _nane. cl

« Since Shell was designed for the file-system operati ons,
It is Shell responsibility to check that all directories,
files and configuration files exist and/or properly copied

eIt is also Shell responsibility to formcorrect file
nanes, lists and react to any errors



RAIL features

= Suggested that user HAS experience with long-slit
reduction in | RAF

= Suggested that input FITS-files were prelimnary reduced:
(1) bias, (2) gain, (3) cross-talk (4) nosaic was done,
(5) cosmc was cleaned and (6) spectral flat was done

= Suggested that FITS-files DO NOT HAVE extensi ons and
FI TS- header 1 s CORRECT

= Needs that | RAF, PyRAF (basic) were installed on your
conput er

= Could be installed into any directory (G.OBAL), but this
directory has to exist in your ${PATH environnent



RAIL features

= Has one configuration file “LONG epar.sh”

= Any main task or subroutine, when it iIs executed, |ooks
for this configuration file in the local directory first
and in the global directory second. Al above neans that

user can have different local conf. files in each data
reduction directory

= Has uni f orm nanes convention, but user can change it

= Each program call has fornat
LONG <progrant paranil=val ue paran=val ue ... paranN=val ue



RAIL features

Currently RAIL can reduce data from bel ow i nstrunents:

« RSS - long-slit node of Robert Stobie Spectrograph of
SALT

« SCORPIO - long-slit node of SCORPI O nul ti-node i nstrunent
installed in the prinme focus of the SAO RAS 6mtel escope

« GSPEC - G ating Spectrograph wth SITE CCD at SAAO 1.9m
t el escope (renoved from 1.9m

« TWN — long-slit spectrograph at 3.5mtel escope at Cal ar
Alto (Spain)



RAIL example 1

1. | have ny RSS data observed on 20061026 and primary reduced. Files are:
nt pP200610260003ee. fits — Sci ence exposure

nTt pP200610260004ee.fits — Another Sci ence exposure

nT pP200610260005ee. fits — ThAr spectrumfor this setup

nt pP200610260017ee. fits — Spectrophotonetric standard

2. | never reduced such setup yet.

3. |'s mpP200610260003ee. fits >obj .| st
| s nTrpP200610260005ee.fits >arc. | st

4. Long_red.sh obj=obj.lst arc=arc.lst — first play with object and arc to
be sure that wavel ength calibration
Is fine and paraneters of background procedure produce correct result.

5. |I's nrpP20061026000[ 34] ee.fits >o0bj .| st
| s nrpP200610260005ee.fits >arc. | st
| s nrpP200610260017ee.fits >std. | st

6. Long red.sh obj=obj.lst arc=arc.|st std=std.lst — since solution for this
setup was saved, all reduction will be done in the automatic/interactive way
(user's choice in LONG epar.sh) till the end, including spectrophotonetric
standard and correction for it.



RAIL example 2

1. | have ny RSS data observed on 20161026 and prinmary reduced. Files are:
nt pP201610260003ee. fits — Sci ence exposure (setup 1)

nt pP201610260004ee.fits — Another Sci ence exposure (setup 1)

nTt pP201610260005ee.fits — ThAr spectrumfor this setup 1

nTt pP201610260006ee.fits — Science exposure (setup 2)

nt pP201610260007ee. fits — Anot her Sci ence exposure (setup 2)

nTt pP201610260008ee.fits — Ar spectrumfor this setup 2

nt pP201610260017ee.fits — Spectrophotonetric standard for setup 1

nTt pP201610260018ee.fits — Spectrophotonetric standard for setup 2

2. | reduced both these setups before (previous nights of observations)

3. I's nrpP20061026000[ 34] ee.fits >obj 1.1 st
| s nr pP200610260005€ee.fits >arcl. | st
| s nr pP200610260017ee.fits >stdl. | st
| s nr pP20061026000[ 67] ee. fits >obj 2.1 st
| s nmr pP200610260008ee. fits >arc2. | st
| s nTtpP200610260018ee. fits >stdl.| st

4. Long red.sh obj=obj1.lst arc=arcl.lst std=stdl.| st
Long_red.sh obj=obj2.1st arc=arc2.1st std=std2.]l st

S OR
for I in 1 2;do Long red.sh obj=obj$i.lst arc=arc$i.lst std=std$i.|st;done



RAIL residential address

The current version of manual is | ocated at:
http://ww. saao. ac. za/ ~akni azev/ pub/ RAI L_README. pdf

The current version of the package is |located at:
http://ww. saao. ac. za/ ~akni azev/ pub/ RAI L. t ar

Sonebody: Does RAIL has errors?
Al exei: Yes, surely. | tested it only by nyself.


http://www.saao.ac.za/~akniazev/pub/RAIL_README.pdf
http://www.saao.ac.za/~akniazev/pub/RAIL.tar

The ENnd
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