Cassegraln-spektrum
feldolgozasa az |RAF-ban



Nyers spektrum

HuIIamhossz kalibralt, kontinum normalt spektrum
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Mire van szukseg?
Korrigalashoz:

Bias kep

—

Noao => imred => ccdred => zerocombine




Zerocombine

% szkatictritonz~ A=

Image Reduction 1nd Analyzis Facility
PHﬁHHEE ocodred
TRSE = zerocombine

input Bfitz.lizt List of zero level images to combine => bemen? file
Lot put: fero) Dutput zero level name => kimen? file
{combine= average) Type of combine operation
Fre ' ) Type of rejection L
aro) CCD image type to combine = kep tlpusa
o) Process images before combining?
o) Delete input images after combining? > kombinalt képek torlése
o) Clobber exizting output image?
HDHE} Image scaling
) Image zection for computing statistics
) minmax: Mumber of low pixels to reject
1) minmax: Mumber of high pixels to reject
1) Hlnlmum to keep 'pD:J or maximum to reject {neg)
2 ) Uze median in sigma clipping algorithms?
(lzigma 5.} Lowsr signa clipping factor
(heigma 2.) Upper sigma clipping factor : T
(rdnoises 1,0 codelip: CED readout noize (electrons) =>aCCD kiolvesss zga

f tor HELF
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Lrhigh
(rkesp
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Zerocombine

ﬁ szkatiztriton:~ A=k

Image Reduction and Analuyzis Facility
ocdred

zetocombine

PACKAGE
II-EHSH
ore
(gain | 1.7 codelip: CED gain (electrons/TN)
(zhoise (0,1 cedelip: Sensitivity noise (Fraction)
tpclip -(,5) polip: Percentile clipping parameter
thlank b, Yalue if there are no pizels

{mode gl

tor HELF



A képek bias korrekcioja

Noao => imred => ccdred => ccdproc

ﬁ szkatiztriton:~ A=k

Image Reduction and Analyszls Facility
PACKAGE = ocdred
TASE codproc

imgges Bfit=,1izt List of CCD images to corfrect P b_emen? flle
{output ) Lizst of output CCD images > kimen? file
(codtype= flat) CCD image type to correct => kép tipusa
Cpiax_cac= 03 Maximum image caching memory (in Mbytes)

(hoproc = no) List processing steps only?

na) Fix bad CCO lines and columns?

no) Apply overscan strip correctiony

not Trim the image?

yez) Apply zero level correction? > biaskorrekcio
{darkcor= no) Apply dark count correction?

(flatcor= nod Apply flat field correction?

Lillumco= nod Appliy 1llumination correction?

ﬁFPingec: nn} Appld fringe correction?

treadoor= no) Corvert zero level image to readout correction?

Lecancars no) Convert flat field image to scan correction?

LFixpix
EDUEFEU&
LErim

|::EEer"| ]

tor HELF



PACKAGE
TASK

Flor e

(zern
{dark
(fFlat
(11 Lum
(Fringe
(minrepl=
(scantyp=

Finteraos
LFunctio=
L ordet
Zanple
ficrel

ﬁ szkatiztriton:~

oodred
codproc

A keépek bias korrekcigja

Noao => imred => ccdred => ccdproc

Image Reduction and Analuyzis Facility

ool L)
)

]

)

Zera)

]

15
shartsacan ::l

13

Read out axiz (columniline)

File describing the bad lines and columns
Overscan strip image section

Trim data section

fero level calibration imao

=
) Dark count calibration image
) Flat field im

[1lumination correction images
Fringe correction images
Minimum flat field value

Scarr type (shortzcanl longscan)
Mumbetr of short =scan lines

o) Fit overscan interactively?

-] Fitting function

13 Mumber of polynomial terms o spline pieces
] Sample points to fit

tor HELF

> kiolvasas irany

=> biast korrigd 6 kép



A képek bias korrekcioja

Noao => imred => ccdred => ccdproc

% szkati@triton:- Mm%

Image Eeduction and Analyzis Facility
PACKAGE = ocdred
TASE codproc

(haverag= 1) Mumber of zample points to combine
(niterat= 1) Mumber of rejection iterations

L low_rej= %) Low sigma rejection factor
(high_re= |} 2.0 High zigma rejection factor

{grom (1,7 Rejection growing radius

(mode = gl

tor HELF



Flat

Mire van szukseg?

Noao => imred => ccdred => flatcombine




Flatcombine

% szkati@triton:~ RS

Image Reduction 1nd Analyzis Facility
PARCEAGE oodred
"TASE = Flatcombine

I Bfits.list List of flat field ims Lo combine => pbemen? file
Flat) Dutput flat field ro ot mame => kimen? file
median) Type of combine operation > éﬂwdést"pusa
avsigelip) Tupe of rejection
flat) CCD image fqu to combine —> kép tipusa
no) Process images before combining?
no) Combine images by subset parameter?
not Delete input images after combining?
not Clobber exizting output image?
mean) Image scaling _ |
: Image section for computing statistics
) minmax: Mumber of low piz Hl; to reject
minmaxs Mumber of high pis te reject
thlnmm Lo lEEp [pn‘] (I el 11 T _iﬁum to PEJEﬁt {neg}
UEE median in sigma clipping algorithms?
Lower sigma clipping factor
Upper sigma clipping factor

ihput

I: output
{combine
(reject

(mlow
tnhigh
tnkeep
tmclip
(lsigma
Lhaigma

for HELP



Flatcombine

& SatiG o RO

Image Feduction and Analuysis Facility
PACKAGE = codred
flatcombine

0,7 codelip: CED readout noisze (electrons)

1+} codoclip: CED gain fElEEtPDﬂﬁfDH} :

U, ) cocdelipy Sensitivity noise (fraction)
-(1,5) pelipt Percentile clipping parameter

1.1 Malue 1if there are no pixels

ql)

(=noize

(pclip
Lblank

{deE

far- HELF
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Korrekciok elvégzese - flat

Noao => imred => ccdred => ccdproc

% szkati@tritonz~ Mm%

Image Reduction and Analuyzis Facility
PHﬁHHEE oedred
TASE = codproc

images Bfit=.lizt Liszt of CLCD image=z to correct => kep Z

|:; ot pLt ;:I Lizt of output CCD im ﬁg\}g menet kep neve
(codtipes object) CCD image tupe to correct : : =>Kep tipusa
(max_cac= (1) Maw inm caching memory Lin Mboytes)

Lhoproc = no) List processing steps only?

na) Fix bad CCO lines and columns?

no) Apply overscan strip correction?

e ;Zl Trim the image? => vé\gés

no) Apply zero level correction?
{darkoor= nod Apply dark count correction? => darkkorrekcio
(flatcor= yes) Apply flat field correction? => flatkorrekcio
Lillumco= o) Appliy 1llumination correction?
(fringec= no) Apply fringe correction?
treadoor= no) Corvert zero level image to readout correction?
(=pancar= hio) Conwert flat Field image to scan correction?

taor HELF



Korrekciok elvegzése - flat

Noao => imred => ccdred => ccdproc

% szkati@triton:~- Mm%

Image Reduction 1nd Analyzis Facility
PACKAGE = ocdred
TASE EEdpPDG
(readaxi= column) Bead out axiz (columnlline)
(Fix +11 ) File describing the bad lines and columns
(bias } Ouerscan strip image section = ==
(trimsecs [12:42, 224024 ] Trim data section > kivégando regio
(zero J fero level calibration image
(dark ) Dark count calibration image ___
(flat Flat) Flat field inages > flat korrigal 0 kép
(11 Leam 1 11lumination correction images
(Fringe ) Fringe correction images
(minrepl 1.) Minivom flat field walue
f'ranfqp= Ehart:canj Scarr tupe [shortzcan] longscan)
z 1) Mumber of short scan lines

|: iT-It.;EEI"-E.II::: i : Fl'l' Over=can 1-“1- eractil I"']-I‘l

QFuﬂDtiD: et ﬂd; Fitting +u”Lt1U”

\order 1) Mumber- of poluynomial terms of spline pieces
{zanple ! 5ample points to fit

taor HELF



Korrigalt kep




Redukalas - apertura megkeresése

Noao => twodspec => agpextract => gpall

Fontos! El?sz6r az objektum spektrumara kell [efutatni.
£ szkati@triton:~ =%

Image Reduction and Analuyzis Facility
apextract
apall

PACKAGE
TASK

| obj.  List of input images
obj.ap) List of output spectra
1) Apertures.
onedspec) Extracted spectra format
) Lizt of aperture reterence images
) List of aperture profile images

input

{output:
| apertur
{ farmat

> gperturak szama

Filh £ask rbatantiualy h@m@ﬂ@M%ma
Flnd 1pwrfur"3 ) alasz: yes
! b Kivéve: extras

Cinteracs
(Find
(recente
(resize
fHdlf
(trace
|+11‘1‘r 5
||-' s |"|'
(extras

| IS

LI A L

EE:l*J apwrfur
Edit 1pwrfur"3
Trace i purfur"'
Fit the traced Pulhf interactively?
Extract _pPrfr

Extract sky, Sigma, etc,'?

LIL S
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tor HELF



Redukalas - apertira megkeresése

Noao => twodspec => apextract => apall

. szkati@triton:~ Mm%

PACKAGE
TASK

Flor e

Lreview =

(line
Lrsum

(1ower
(upper
Lapidtab=

(b_funct=
ﬁh_DPdEP:
(b_zampl=

(b_nawver=

Hore)

Image Reduction and Analuyzis Facility
apextract
apall

N yez) Revieu extractions?

IHDEF} Digperzion line
100 Number of disperzion lines to sum or median

# DEFAULT APERTURE PARAMETEES

-5,) Lower aperture limit relative to center
5.0 Upper aperture limit relative to center
|

) Hperture ID table (optional)
# DEFAULT BACKGROUND PREAMETEES
chehgﬂheu} Background function
1) B: otnd function order

[2:9,139:30]) Background zample regions
=3) Background average or median

tor HELF



Redukalas - apertura megkeresése

Noao => twodspec => apextract => gpall

% szkati@triton:- Mm%

Image Reduction and Analuyzis Facility
apextract
apall

PACKEAGE
_THSk,
(b niter
(b low_r
{h_high_
(b_gron

1) Background rejection iterations
4. Background lower rejection sigma

5.} Background upper rejection zigma
7,) Background rejection growing radius

% BPERTURE CENTERING PARAMETERS
ﬁm1dth 3.} Profile centering width
tradius 10,1 Profile centering radius

(thresho= 1,1 Detection threshold for profile centering

# HUTOMARTIC FINDIMG AND DRDERING PREAMETERS

ntind 1 MNumber of apertures to be found automatically
Lminzep &, Minimum separation between spectra
(maxsep 1000, ) Maximum separation betueen spectra

taor HELF



Redukalas - apertira megkeresese

Noao => twodspec => agpextract => apall

% szkati@triton:~- Mm%

Image Reduction 1nd Analyzis Facility
PAHCKAGE = apextract
THSE = apall

(order = 1nnrea'1nql Order of apertures
# RECENTERING PARAMETERS

l1precen— 1 Apertures for recentering caleulation
|r||:'|-'-4l = INDEF ) Select |:|r ightest peaks
(zhift yes) Use asverage shift instead of recentering?

# RESIZING PARAMETERS

(1limit
(ulimit
fylevel
peak
(bkg

fr_grol

| IS

INDEF) Lower aperture limit relative to center
INDEF) Upper aperture limit relative to center
[:],,1' Fraction of peak or intenszity for automatic widb
'{l-'" [z ylevel a fraction of the peak?
=) Subtract background 1r| autonatic width?

; ) ' Grow limits |:|I_-| thiz factor

taor HELF



Redukalas - apertura megkeresése

Noao => twodspec => agpextract => agpall

% szkati@triton:~- Mm%

Image Reduction 1nd Analyzis Facility
PAHCKAGE = apextract
THSE = apall

Cavglini= | a) Average limits over all apertures?
# TRACING FREAMETERS

LE_nEum 103 Mumber of dispersion lines to sum
: 103 Tracing step
3) Mumber of consecutive times profile is lost befo
; _“-';; spline3) Trace fitting function
(t_order 1) Trace fitting function arder
(t_zampl %1 Trace zample regions
Lt _raver 1) Trace average or median
(t_niter= 0) Trace rejection iterations
(t_low_r= 2.0 Trace lower rejection zigma
(t_high_= 3.0 Trace upper rejection sigma

| IS

taor HELF



Redukalas - apertira megkeresese

Noao => twodspec => agpextract => apall

% szkati@triton:~- Mm%

Image Reduction 1nd Analyzis Facility
PAHCKAGE = apextract
THSE = apall

(t_grow = | 1.} Trace rejection growing radius
# EXTRACTION PARAMETERS

tbackgro= fit} Background to subtract > hattér illesztése
{skybox = 1) Box car smoothing length for sky

(weights= none) Extraction weights (honelvariance)

(pfit fitld) Profile fitting type fFl#ldIFlf'd}

(clean not Detect and replace bad pixelst

(=aturat INDEF) Saturation lewel

(readnoi (,) Read out noize sigma (photons)

(gain 1.7 Photon gain Lphotonsddata number)

§E: 1 gma 4 ' Lower rejection threshold

fu=igma ) Upper rejection threshold

l_r| :ubaps : Number of subapertures per aperture

{mode )

taor HELF



Redukalas - apertura megkeresese
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Redukdlas - hattér meghatarozasa
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Redukalas - apertura megkeresése

QR TREF w2 1a =2 ET s=batifbtrlbomophnssiik=s=egae,. iy rap i e Ble 50 Z =0 E="20)
fumes—spllned.- oraeri- lel _vejra. hlgfh_—=i~3. nitesrate~L{. grow—U
pelebed=0. RS20, 001KT

H
H=er Bule . sl o k]

| | | | |
12,9 #,.:F’FE

Estal=lCs: =sempla=104. Fi jombas=0

" yyfu
s S S —
13 BB r;pe"fk =
_'.

2 5510 7 -

0l 2150 0 ZYATR =1 1E L

LTS




Redukalas - apertura megkeresése

& ttarm Joron
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Redukalas - apertura megkeresése

Noao => twodspec => apextract => gpall

% szkati@tritonz~

<l
I:]:
3%

Image Reduction and Analuyzis Facility
apextract
apall

PACKAGE
TASK

Lizt of input images =2 Spd(trdla[npaspektrum
2.8p) List of output spectra > kimen? kep
) Apertires.
ohedspec) Extracted spectra format

input

{output:
| apertur
{ farmat

(referens obj) List of aperture reference image => objektum spektruma
(profiles ) List of aperture profile images

finteracs yes) Fun task interactively?

(Find no) Find apertures?

(recente no) Recenter apertures? Minden kérdésre
no) Resize apertures? Z

no ;Zl Edit apertures? valasz: no

no) Trace apertures? e

no) Fit the traced points interactively? Kiveve: extras,

yes) Extract spectra? interac

'}

nod Extract sky, sigma, ete,”
Background: none
taor HELF

(resize
(edit
Ltrace
(Fittrac
(extract

(extras




Redukalas - apertura megkeresése
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Hulldamhossz kalibracio - spektrallampa

Noao => onedspec => identify

Fontos! Csak egy spektrumrakell elvégezni.

% szkati@triton:- Mm%

Image Reduction and Analuyzis Facility
ohedzpec

identity

PACKAGE
TASK

| feardl, ap, 0001 Images containing features to be identified >gpektralampa spektrum
middle line) Section to apply to two dimensional images
databasze) Databasze in which to record feature data _
linelists$fear.dat) User coordinate lizt =>vonadlista

images=
(zection
(databas
{coordli
(units

': FIELIm
(match
(maxfeat

Czwidth

) Coordinate units

103 Mumber of lines/columnzsbands to sum in 20 image
-%,) Coordinate list matching limit

Bia) Maximum number of features for automatic identif
100, ) Zoom graph width in user units
(Ftype emizsion) Feature type
(Fuidth 4,.) Feature width in pixels
feradius= 5.1 Centering radius in pixels
(thresho= 1, ) Feature threshold for centering
(minsep = 2.0 Minimum pixel separation
(Functio= wgendre ) Coordinate function
(order = 2) Order of coordinate function
(zanple = 1 Coordinate zample regions
Fore |

taor HELF



Hulldamhossz kalibracio - spektrallampa

Noao => onedspec => identify

Kalibraas. http://www.noao.edu/kpno/specatl as/fear/fear.html

% szkati@tritonz~ Mm%

Image Reduction and Analuyzis Facility
ohedzpec

identity

PACKAGE
TASK
e

(niterat= | 1) Rejection iterations

(low_rej= 3.) Lower rejection sigma

thigh_re= %, ) Upper rejection sigma

{grou i, Rejection growing radius

{automry nod Hotomatically weite to database

{graphic stdgraph) Graphics oubput device

{cursar ) Graphics cursor input

crial Approximate coordinate (at reference pixel)
cdelt Approximate dispersion

taidpars ) Automatic idemtification algorithm parameters
mode

taor HELF



Hullamhossz kalibracio - spektrallampa
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Hulldmhossz kalibracio - spektrallampa
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Hulldamhossz kalibracio - spektrallampa
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Hulldmhossz kalibracio - spektrallampa
Noao => onedspec => reidentify

A kalibralt spektrum alapjan bekalibraja a tobbi spektrallampa spektrumot.

% szkati@tritonz~ Mm%

Image Reduction 1nd Analyzis Facility
ohedszpec
reidentify

PACKAGE
TASK

r n-Fn-r Bho= Feardl ., a l"'"'ll Reference image => bekalibralt spektrum
" .: ap; Do bo be reidentified => (sszes spektralampa

i 1r|1'|-r 3 yes ) Interactive Fitti ingy spektrum

[:chinn— middle line) Section to apply to two dimepzional images

(hewsps = HES} Feidentify apertures in images not in reference?

Loverrids= nul Override previous solubionsy

frefit = yes) Befit coordinate function?

nalt Trace reference image?

100 Step in linesdcolumns/bands for tracing an image
10} Mumber of lines/columns/bands. £o sum

[:]',,' Shift to add to reference features CINDEF to ses
), ) Search radius

i_ Maximum number of featuresz which may be lozt

(trace
(ztep

':: FIEUm
(=hift
I:Earnh

(nlos

{cradius=s 3, ) Centering radius
[ threzho= 1, ) Feature hrn- hinld for centering

Hore)
for HELP




Hulldamhossz kalibracio - spektrallampa
Noao => onedspec => reidentify

ﬁ szkatiztriton:~ A=k

Image Reduction and Analuyzis Facility
PACEAGE = onedspec
TASE = reidentify

{addfeat= not Add features from a line list?

tcoordli=  linelists$fear.dat) User coordinate list

(match = -5, ) Coordinate list matching limit

(maxfeat= Gi) Maximum number of features for automatic identif

S |
P |

(mirsep = 2.0 Minimum pixel separation

Ldatabas= databaze) Databasze

(logfile= logfile) List of log files
(plotfil= ) Plot file for residuals

(werboze= nm} Verboze output?

(araphic= stdgraph I Graphics output device Futat éS kOZben

(cursor = ) Graphics cursor input
=>Kilepés,
Fit dispersion function inferactively? : (1 !
Hpproxinate rdinate {at reference pixel)
 Hpproximate dispersion
N ) Rutomatic identification algorithm parameters

taor HELF

anzuer
crual
cdelt
(aldpars




Fejlec szerkesztés

Noao => onedspec => refspectra

Fejlecbe beirja, hogy mely spektrumok tartoznak ossze.

Szlcati @triton:~

Image Reduction 1nd Analyzis Facility

PACKAGE = onedspec
TASK = refspectra

input Ll

I"i'-|r|||rl-'-4—

| Agr ||IJ|:I
|_‘|‘ 1me

(Eimewra=s
foverrids
EF nfirm=
taaalqn =
(logFile=

|'. L= |:||'| o]

[mudt

obj.ap, 000l List of input spectrs

tearl ap, 0001, +Parh+1p ooty List of eeference spectra

) Input aperture selection list
i Beference aperture selection list
1 Ignore input and reference apwrfur"”
) Selection method for rH+HrHH spectra
) Sort key '
] Group key
1 Iz sart key & time?
7o Time wrap poink +ur time =orting
o) Override previous. assignments?
) Conficm reference spectrum assighments?
w“ Hzzign the reference spectra to the input spectr:
STDOUT . 1o ':|‘|' 1'Ligst of le ':|‘|'1].I:'_
r'||:|_: Verboze ]_||l_| |'|IJ‘|'FIIJ-‘|‘.'?'
Hooept assignment’y
ql)

taor HELF

> csllag spektruma
=> a gpektrumhoz tartozo

spektrdlampa spektrumok



Hulldmhossz kalibracio - objektum

Noao => onedspec => dispcor

L szkatiztriton:~ A=k

Image Reduction and Analuyzis Facility

PACKAGE
TASK

ohedzpec

di= poar

=> bemen? file

ihput : ;
P => kimen? file

ot put

L lineari
(databas
(table
Ll

{ w2

 du

(i

(log

EF T

obj.ap. a0l List of input spectra
obj.kal List of output spectra
yes) Linearize (interpolate) spectra?
databaze) Dizpersion solution database
1 Wavelength table for apertures
INDEF ) Starting wavelength
INDEF) Ending wavelength
INDEF) Wavelength interwal per pixel
INDEF) Number of output pizels
no) Logarithmic wavelength scale?
yes,) Conserve Flux?
(=amediz not Same dispersion in all aperturss?
tglobal nod Hepply global defaults?
{ighoreas no) lgnore apertures?
{oonfirms noy) Confirm dispersion coordinates?
(listanl= no) List the disperszion coordinates only?
(verboses yez) Print linear dispersion assignments?
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Megnézni: Noao => onedspec => splot
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Kontinum normalas

Noao => onedspec => continuum

ﬁ szkatiztriton:~ A=k

Image Reduction 1nd Analyzis Facility
PACKAGE = onedspec
TRSE = continuum

obj.kal Input images 2 b_emen? f_l le

|:||:|._'i Lo |:|I_J‘|:.FII_J‘|:. im = => kimen? file
%) Image lines to be fit

ﬁhaﬂdﬂ 1) Image bands to be fit

L type ratiuﬁ Type of output

(replace o) Replace rejec y

[ -a= k : Coale the X .__.._i'. with I|I-.|"|-']_|-'r|l_|1'|'|-

: 0 T1l the log thase 10) of both axes?

Covertid= o) Dverride previously fit lines?

(liztonl= |} o) L1 :t fit but don't modify any im:

(logfile= ngfile) List of log files

{interac= yesd Set Fitfing parameters interactively?

(zample = } Sample points to use in Fit

(hawerag= '] Number of points in sample averaging

(Functio= } Fitting function ==

(order = ', Order of fitting functioh =

(low_rej= 2.0 Low rejection in =sigma of fit

input
oL put
Llines

taor HELF



Kontinum normaas

Noao => onedspec => continuum
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Image Reduction and Analuyzis Facility
ohedzpec

cort TR

PACEAGE
IiF‘lE;H
ore
thighore= 0,7 High rejection in sigma of fit
(niterat 10 Mumber of rejection iterations
{grou ! Rejection growing radius in pixels
(markre] ) Mark rejected points?

(araphic ) Graphics output dewice

Loursor ) Graphics cursor input

&=k

{ mode

taor HELF
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Kontinum normaas

Noao => onedspec => continuum
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Kontinum normaas

Noao => onedspec => continuum
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Kiredukdalt spektrum
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