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Reduction of Spectroscopic Data

Prof. Alessandro Ederoclite



...but first: the formula of water
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Richard Feynman @ProfFeynman - May 12
Students should be made

to think,

to doubt,

to communicate,

to question,

to learn from their mistakes, and most importantly
have fun in their learning.




Reducing a spectrum (long slit)

Bias or overscan subtraction
Flat removal

Wavelength calibration

Flux calibration



[ NN ] X SAOImage ds9

The bias

1 color region A

HEHN STDDEY
: 36,72

36,68
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> zerocombine bias*,fits output=masterbiasz,fits cocdtype=
rbias,fit
IMAGE MPI HEAM STODEY HIN
masterbias,fits 21514399 1065, 35,12 '




| File Edit
1

The flat field

cdproc Bfla
dar#cur- flatcor- zero=

red: imstat *la

zoom in

bflatl, +1t~

bflatZ,fit

bflat3,.fits
flatl,fits 2
flat2,fit 2151499
+1 t3, Flt_ °l§14qq
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| @0 @ %/ SAOImage ds9

I h (1] b} File Edit VYiew Frame Zoam Color Region WCS

May 16 10:47: IMQ

onbine = average, sc 0 ight = none
blank = 0,

Images




Normalize flat #1

d> imcopy masterbias,.tits :

rbias,fits[100 .*] >t maqurbldz,Fl
codredy imcopy masterflat,fits[100:400,*] t_masterflat,fits
masterflat,fits[100:400,*] - t_masterflat,fits

» imcopy arc, Fltg[l t_arc,fits
L[ 1002400, W] -» t_arc,f
ed> imcopy st 400,%] t_std.fits
°fd Fits[100+400 %] —} t @fd Fits




Normalize flat

codred> twod

apextract,

twodspeck longzli

aidpars@

longzlit,

demos fitcoords lzcombine zenzfunc zpecshift

autoidentify deredden fluxcalib reidentify zetairmazs zplot
background

bplot
calibrate

dnpcur identify rESpONSE zet.jd standard
extinction illumination zarith =flip tranzform
Fceual lealib SCOPY specplot

longslit> lundﬁli. Ldispaxis
longslit> lpar langvllt

dizpaxis

{ rism
{obzervatory
lextinction
(caldir
Linterp
(records
(version
{mode

i $nargs

Dizpersion axis (l=along lines, 2=along columns, 3=along z)
"1"} Mumber of lines/columns to sum
"observatory") Observatory of data
"onedstds$kprnoextinct,dat") Extinction file
"onedstds$spechical /") Standard star calibration directory
"polys") Interpolation type
" Record number extenzions
"February 1993")
"al")
0




Normalize flat #2

longslit> lpar response

calibratii it cali ion imag /IRAF V2 ¢, local Thu 11 16-May-
nar malwa‘r i 0. nite

F'r:spomu Functlun i

yes) . Fit normalization spectrum intera y? 5 a{!]»:lrlﬂai‘—u
INDEF ) Responze threshold 25000 [T T T T p—
Sample of points to use in fi Pra
Mumber of points ; #
F1H1n Furc, ion 4
a ranclon 20000~ P =
5 r_}/
gma of fit
g l:lF fit
15000 [~ /.«f -
- ’ zéf
input 10000 [~ ya -
,‘f
_mazterflat,fits t_masterflat.fits n_t_masterflat, +1t~ P
trum Fn;nr- t_masterflat,fi 1nh-rc4c i'-:;%u( e 5000 - /,-" =
._—P"/
—
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[ ] [ ] X/ SAOImage ds9
File Edit Vi rame Color  Region

Spectrum reduction

zoom 2 zoom 4




Extract the spectrum

longzlit» specred

aidparsld aprecenter cont 1nuum lzcombine
apall aprezize deredden marespld
apdefault@ apzcatter dizpcor odcombine
apedit ApELIm dofibers refspectra
apfind aptrace dopcor reidentify
apfit autoidentify dozlit reESpOnzE
apflatten background fitprofs sapertures
apmazk, bplot identify zarith
aphormal ize calibrate illumination scombine

specreds apa

Find apertures for r_std? (yes):

Number of apertures to be found automatically (1):
Rezize apertures for r_std? (yes):

Edit apertures for r_std? (yes):

SCopy
zenzfunc
setairmass
zet jd

zfit

=flip
skyzub
skytuweak,
zlist

specplot
specshift
splot
standard
telluric
transform




|dentify spectrum (“aperture”)

irafterm

ZIRAF ¥2,16 alessandroederoclite@Al andros-MacBook, local Thu 12:14:01 16-May-

Image=r_std. Sum of lines 1020-1029
Define and Edit Apertures
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“Trace”

O @® %/ irafterm

:litel@Ale =
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Preview

) ® %/ irafterm
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Extract the “arc”

specreds apall t_arc,.fits output=c_r_std ref=r_std recenter- trace- back- interactiwve-
Warning: Coordinate system ignored (rotated?), Using pixel coordinates,

JIRAF WZ2,16 alesszandroederoclite@Alesszandros-MacBook,local Thu 12:20:13 16-May-
[c_r_=std,fitsl: ArcLamp_HzAr 2.6 ap:l beam:l
I | | | |
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Calibrate in wavelength



Test #2

Excited?

You have time until May28 (at 14:00).
| expect a pdf.

If you have doubts, ask.

Be smart: help each other and google!

Mind you: google may not give you the exact answer because of different software versions.



