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Quick Review of the IRC
Spectroscopy Mode



Infra-Red Camera (IRC) as a
Spectrograph

Telescope/Satellite operation ™
— same ones that for imaging mode (pointed attitude)

Main Optics (Collimator/Camera) \ Ita san’s

— same ones that for imaging mode. talk

Array and its operation (clock/exposure time)
— same ones that for imaging mode. y

Stit

— Wider aperture for imaging + slit areas

— For slit-less and slit spectroscopy

Disperser
— prism or grism, mounted on filter wheel



The Shit-less Mode:
Very Basic Ideas for Slit-less Spectroscopy

« Reference (direct) image 1s taken.
— Source locations will be measured on the reference 1image.

— The source coordinates are used as...
 Origin of the spectral image extraction.

 Origin of wavelength calibration.

* Spectroscopy 1image is reduced. ..
— First 1n a similar way as for conventional direct imaging.

— Then, after spectral image extraction, in a similar way as
for conventional slit spectroscopy.



The “Slit-less” Concept

direct image spectral image

Selectable filter wheel



The (conventional) Slit Mode:

* Observation (Satellite/Array/Filter wheel controls) will
be made 1n a same way as for the slit-less mode.
— Targets are placed on some slit. That’s it!
— Single AOT works for both slit-less and slit modes.

* You will obtain similar kinds of data set.

« Data reduction will be made 1n a very similar way as
for the slit-less mode:

— The same toolkit works on both slit/slit-less data...

* With only minor changes:
— Reference image is taken, but it is not essential to locate the slit.
— Shift-and-coadding of individual exposure frames is disabled.

— No local sky-subtraction is possible.
 The toolkit accepts the option for slit-mode data reduction.



Basic Characteristics of IRC
Spectroscopy Data



Review of Raw/Calibration Data

Rawdata 1in ‘/rawdata’

bash 135x15

watarase :~/ASTRO-F /Doc/IRCSPEC_DATAREDUCTION_WORKSHOP/at_ESAC/AKARI_IRC_5124024_001/5124624 .1/rawdata ohyama$ |s

Basic.dat FOBzZe66771_M.fits FOAZe66734_N.fits NP.lst

DARK_MIR. st FOBZB6677Z_N.fits FBBZe66735_M.fits Pointing_tbl.dat
DARK_NIR. lst FOBZa66773_M.fits FBBZe66736_N.fits Program_tbl .dat
FOBZa66761_M.fits FOBZe66774_N.fits HK .dat README .5124624 .1
FOBZa66762Z_N.fits FOBZe66775_M.fits L15. st 511.1st
FOBZB66763_M.fits FoBze66776_N.fits L18W. lst 57.1st
FopzZe66764_N.fits FoBzZe66777_M.fits L24.lst SOW. Lst
FOBZB66765_M.fits FOBZB66778_N.fits LG1. st SG1. st
FopZe66766_N.fits FOBZe66779_M.fits LGZ. lst 5G62. lst
FopZe66767_M.fits FOBZB6673a_N.fits NZ.lst Status.dat
FOBZB66768_N.fits FopZe66731_M.fits N3.lst Target_tbl_main.dat
FOBZB66769_M.fits FOBZB66732_N.fits N4.lst Target_tbl_para.dat
FOBZe6677a_N.fits FOBZB66733_M.fits NG. st findFITSHK _by_ptid_done. log

watarase :~/ASTRO-F /Doc/IRCSPEC_DATAREDUCTION_WORKSHOP/at_ESAC/AKARI_IRC_5124624_001/5124624 .1/rawdata ohyama$ ||

 Raw images (F* [M/N].1its)
» List files (*.Ist)
* Information files (README, etc.)

i)
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AOTO4a Raw Data (MIR-S/L)
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Calibration Data 1n

‘/CALIBDIR/*’
DARK/ super-darks
LINEAR/ linearity correction tables
MASK/ mask 1mages
FLAT/ super-flats (1mag/spec)
RESPONSE/ spectral response tables
APCOR/ aperture correction tables
COORDOFFSET/ coordinate offset tables
DISTPAR/ spectral tilt correction tables

WAVEPAR/ wavelength calibration tables



Spectroscopy Flats

X! SAOImage ds9
File Edit View Frame Zoom Scale Color Region WCS Analysis

File | SPECZDFLAT
Object Ecl.Pole

Value
WCS
Image
X
% (C Ncar Y = Y 11]
Frame1

Zoom 0.500

X\ Projection

File Edit Graph Font DataSet View Color

Ridge due to

| zero-th order light
- T T T 1.1 1.'2

image coordinates



system throughput

Throughput & Spectral Response
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* Throughput: ratio of incident/detected photon number
« Spectral Response: data number (DN) per frame per unit incident
light energy (Jy) on a pixel

— NP spectral response has a notable peak where throughput shows local
maximum, due to lower dispersion (wavelength per pixel).



Calibrating the Data
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Processes 1n Reducing Spectroscopy Data

* Processes common to conventional imaging with large-format arrays,
or IRC Imaging data processing

— Dark subtraction (hotpix subtraction)
— Linearity correction
— Flat fielding
— Sky subtraction
— Shift & add-ing individual frames
— Source detection
* Processes common to conventional spectroscopy
— Wavelength calibration
— Flux calibration
— Extracting 1D spectra
* Processes that are unique to the IRC spectroscopy
— Measuring shift among subframes
— Spectral image extraction
— Flat fielding/Color correction for slit-less spectroscopy
— Wavelength calibration for slit-less spectroscopy
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Overview of Basic Calibration
Processes

REF]: procedure of reference images
'SPEC]: procedure of spectroscopy images
'REF/SPEC]: procedure of both

'WHOLE]: procedures of whole image,
before source extraction

EXTRAC]: procedures of extracted
1mages.




Dark Subtraction
[REF/SPEC/WHOLE]

* We subtract scaled-superdark from

observed 1mages.
— Superdarks are 1n the CAL

DIR.

— Scaling 1s done by measuring dark level of
superdark/pre-dark/observed images.

» At the slit-masked area.



Applying bad-pixel/slit Masks
|[REF/SPEC/WHOLE]

* Bad-pixel masks are provided in the CAL.

— The same ones for the imaging data processing.

 Slit masks will be also applied for slit-less
spectroscopy data.

— This process will be skipped for slit data, of course.



Flat Fielding
|REF/'WHOLE]

* Dividing the dark-subtracted images with
the super-flat for flat ficlding



Sky Subtraction
|REF/WHOLE]

» Sky 1s subtracted from each subframe.
— By globally fitting the sky over the FOV,
— With object rejecting algorithm,
— With masks in the second path.



Frame Stacking
|REF/'WHOLE]

* NIR: no image stacking 1s possible.

« MIR-S/L: shift-and-coadd three subframes
with median combine mode.

— To remove cosmic rays



Object Detection
|[REF/WHOLE]

* Objects will be detected on the reference
images with DAOFIND (IDL version).

« The detection parameters can be changed interactively
and 1teratively within the toolkit.

— noise level, detection threshold over the noise level, and
source size

* The toolkit accepts a user-created source
table as an nput, 1f supplied.

— If the list 1s set, the toolkit skips the object
detection procedure.



Flat Fielding
[SPEC/WHOLE]

* Divide each subframe by spec-flat images.
— This would create globally-flat background.



Sky Subtraction
[SPEC/WHOLE]

» Sky 1s subtracted from each subframe.
— By globally fitting the sky over the FOV,
— With object rejecting algorithm,
— With masks in the second path.



Frame Stacking
|[SPEC/WHOLE]

» Shift-and-adding sub-frames

— While removing cosmic-ray events.

« Shift value 1s measured on the NIR
— Even for MIR-S/L
— Based on pseudo features in NP or NG spectra.



Spectral Extraction
|ISPEC/WHOLE]

* Spectral images of each source are extracted

— The toolkit converts source coordinates on the
REFIMAGE into that in the SPECIMAGE.

* based on the CAL information.

— Extraction boxes include surrounding sky area.

* Spectral masks will be also created.

— To find possible source overlapping.



Wavelength Calibration
|SPEC/EXTRC]

» Basically no image transformation is made, rather

 Wavelength array will be created to relate Y pixel
and wavelength 1n um.
— For grisms...
 Wavelength=linear function(dY, d lambda, lambda0)

— For prism...
* Wavelength=3rd-order-poly(Y)

» Single wavelength array for all extracted spectral
1mages.



Sky Subtraction
|EXTRAC/SPEC]

* Any remaining sky 1s subtracted locally.
— Note: The sky is close to zero for most cases.

— Sky 1s an average of surrounding sky.



Color-term Correction
ISPEC/EXTRAC]

 Ideally, flat response 1s a function of both
— Pixel (X and Y) and Wavelength (lambda)

* But, spectral flat-fielding applied over the
whole 1mage was a function of

— Pixel, but not Wavelength.

e We need somehow correct color-
dependence of the flat response.

— After calibrating wavelength.



Flux Calibration
ISPEC/EXTRAC]

Or spectral response correction

* Flux(mlJy, lambda)
=count(ADU,lambda)/response(lambda)

* Response 1s a 1D function, but actual flux
calibration 1s made on wavelength-calibrated
2D 1mages.

— Then, extract 1D spectra in the plotting program.



The IRC_SPECRED

Data Reduction Toolkit

* The toolkit 1s called ‘IRC SPECRED’.

— The toolkit can be used for both reducing and
reviewing the data

— The toolkit needs some interactive operations.

* A single toolkit works on both slit-less and slit
modes.

— Processing of the slit mode data requires a subset of the
procedures for processing the slit-less mode data.

 In the followings, I mainly describe the toolkit for
the slit-less mode.



Computer Environment for the
ToolKit

The toolkit 1s written with IDL..

It also requires
— DS9 FITS viewer
— XPA program for communication between IDL and DSO9.

It 1s developed with IDL ver 6.1 & 6.2 on Linux PCs,
but...

— IDL ver 6.0 or later should be fine.

— Solaris/other UNIX platform should be fine.

— Mac OS-X seems OK.

The toolkit requires the ASTROL L library at
GFSC and others.




Review of Input/Output
Params/Products of the ToolKit

[INPUTS]

 File lists of raw data to be processed (mandatory):
— Lists of a reference 1image and spectroscopy images.
» Target table (optional):

— If users want to create their own target list with their
favorite source detection programs, a target table
should be specified as a toolkit option.



[OUTPUTS]

Main outputs:

* Object catalogue, or table of object information

— target location, brightness, size, coordinates of the
spectroscopy apertures, etc.

* Processed WHOLE reference/spectroscopy
1mages:

— dark-subtracted, flat-fielded, background-subtracted,
stacked.

* Processed EXTRACTED reference/spectroscopy
images of each object:

— Wavelength calibrated/color corrected/flux calibrated.
* IDL save files




Auxiliary outputs:

* Masks
— WHOLE mask images:

« Images showing the object occupation on
reference/spectroscopy images.

— EXTRACTED mask images for each object:

« Images showing location of object overlapping, area of lost
information either due to out-of-chip or bad pixels.

* Residual images (after masking detected objects):
— Combined 1images masked for the detected objects.

— The 1images could be useful to examine object detection
completeness, background subtraction quality, total
noise quality, etc., of the toolkait.

* DSO9 region files

— for 1dentifying extraction area, zero-th order light
occupation, etc.



The IRC SPECRED Directory

<root_ dir>/

L {target_id>.<target_subid>/

rawdata/
— raw data will be stored here.
source table should be stored here.

irc_specred_out/
— the irc_specred products will be stored here.

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

—  This is just a temporary directory. |
' The contents can be removed if you like. |

________________________________________________________________________________



Processing ‘Filter-Grism’ Order

NIR data provide some basic information for
processing MIR-S/L data.

NP or NG, without source table.
(NP or NG, with source table)

SG1 with or without source table.
(SG2 with or without source table.)
L.G2 with or without source table.
Examples:

. If you want to reduce MIR-S data, first reduce NIR, then
SG1/2.

 If you want to reduce MIR-L data, first reduce NIR and
SG1, and then MIR-L.

Nk b=



Preview of the Toolkit Operation

 Input list files for this operation example

ohyama(@cava: s *Ist

L18W.Ist N3.1st NP.Ist SG1.Ist LG2.1st NG.Ist SOW.Ist SG2.1st DARK NIR.Ist
DARK_MIR.Ist

ohyama(@cava: Is *tbl

target MIRS.tbl target MIRL.tbl MYOBJECTS.tbl
ohyama(@cava: cat N3.Ist

F54919 N fits

ohyama(@cava: cat NP.Ist F54911 N.fits
F54913 N fits

F54915 N fits

F54917 N.fits

F54921 N.fits

F54923 N.fits

F54925 N.fits

F54927 N.fits

The default list files work just fine for most cases.



Example of
IRC SPECRED Commands

o Slit-less =Null string

— 1rc_specred,5020056,1,””,’N3.1st’,’NP.Ist’,’N3 NP’
e Slit-less + target table gle quotation, not double! ’

— 1rc_specred,5020056,1," MYOBJECT.tbl',’SOW.1st’,’
SG1.1st’,’SOW _SG1°root dir="/data/IRC/TEST"

« Slhit

— 1rc_specred,1400043,1,”,’N3.1st’,’NG.Ist’,’
N3 NG’,/Ns spec,savefile=savefile

_________________________________________________



File Edit Options Buffers Tools Debug Complete In/Out Signals Help |

Step 1: The case of NP/no source
Issue the ‘irc specred’ command

X\ IRC_SPECRED messages

X idl Tata loaded for 5124003 1 N3_NP

B o3 WS @ — 8= € 62 6= @ - Bt B %

wd
7

/i

o The LOG window

IDL>
IDL>

o The IDL command line

IDL>

IDL>

IDL>

IDL>

IDL>

IDL>

IDL>

IDL>

IDL> irc_specred, 5124003, 1, "", "N3. 1st", "NP. Lst", "N3_NP", root_dir='~/hdl. cava/IRC @
G‘PV/SPEC/FLUX/'

(IDL-Shell:run Abbrev)-[0:IRC SPECRED]---L298--Bot-------—-------

***idl*
{¥ History item: 5

=

J~

e Left: Issue a toolkit command at the IDL. command line.

* Right: A log window will show up.



Step 2: Screen sub-frames

000 X SAOImage IRC_SPECRED_FRAME_SELECT_FOR_OHYAMA

] ] . J
File Edit View Frame Zoom Scale Color Region WCS Analysis Help oD O -
X\ Information

i Press here after editing on DSS

File \tmp.3.fits

Object

Value | -2.57026
wCs

|

/'\/\/'\\

Image
X 212.000
Y 146.000
Frame4
Zoom 1.000
Ang 0.000

Show All |
Hide All

M Framel
M Frame2
M Frame3
M Frame4d

-10 -5 0 S 10 15 20 25 30 3

 All sub-frames are shown on ds9 for eye-screening.
— Note: Typical AOTO04a gives 8 or 9 sub-frames.




- Step 3: Tweak “find’ parameters

X! SAOImage IRC_SPECRED_FOR_OHYAMA

File Edit View Frame Zoom Scale Color Region WCS Analysis Help

File 'show_apertu
Object
Value

Y aya \ Flnd pal’am Set

hoise IB.OOOOO |
>

Y

FUHM |72.ooooo

Zoom
Ang

B Round_Min | =1,00000

» O %

ROUI’Id_MaX 21900000 M N \ Que StiOn

Do another iteration?

Yes M

Sharp_Min | ©,200000

Sharp_Max | 1,00000

Ok | Cancel |




Step 4: “All done

X! SAOImage IRC_SPECRED_FOR_OHYAMA

eAAA

File Edit View Frame Zoom Scale Color

Region WCS Analysis

File 'show_apertu
Object
Value | -1.59779
WwCs
Image
X | 214.000
Y|  253.000
Framel
Zoom 1.000
Ang 0.000
aXaka)

X! *idl*
File Edit Options Buffers Tools Debug Complete In/Out Signals Help

##l%@ 3z £ 6=

B* B

%
[v]

ROBUST_LINEFIT: No fit possible.

ROBUST_LINEFIT: No fit possible

ROBUST_LINEFIT: No fit possible

ROBUST_LINEFIT: No fit possible.

ROBUST_LINEFIT: No fit possible

ROBUST_LINEFIT: No fit possible

ROBUST_LINEFIT: No fit possible.

--- calc_shift_spechox_x: Skipping

--- calc_shift_spechox_x: 20 fit was bad

Information (calc_shift spechox x): spechox shift calclation uses
€brightest sources.

Information (calc_shift_specbox_y_np)-
€ore and after sub-pix correction)=

% IRC_SPECRED: Finish

% Execution halted at: IRC_SPECRED 153

/home /ohyama /ASTRO-F /IDL /ASTRO-F /IRC_SPECRED/irc_specred. pro
% INS

0.656893 0.395406

% Program caused arithmetic error
% Program caused arithmetic error:
IDL>

IDL> ]

Floating divide by 0
Floating illegal operand

R

ki ] % {IDL-Shell:run Abbrev)-[0:IRC_SPECRED]---L422--Bot-

sigma of spechox ¥ shift measurement

19 due to bad sourcepos flag.

only 10 2

(bef 2

X! IRC_ SPECRED messages

2 Flux:
8 Fluxt
18 Fluxs
12 Flux:
4 Fluxs
9 Flux:
1 Flux:
mean specbox X offset:

Sky subtraction {local).,,.

14564,3 Offset:
11951,6 Offset:
11571,8 Offset:
9520,47 Offset:
8997,89 Offset:
§712,11 Offset:
5209,89 Offset:
-0,102652+-

17,5003
17,0766
16,2927
17,4520
16,6191
17,7946

16,6705
0,487741 (pix)

typical sky count at 0= -3.1653272+- 6.78632
typical sky count at = -2,5142154+- 7.34982
typical sky count at = 0,97067102+- 3,50160
typical sky count at = -0,052012179+- 4,07305
typical sky count at = 2,1516034+- 3,48274
typical sky count at = 1,2322221+- 4,96218
typical sky count at = 2,7309682+- 7.51263
typical sky count at = 0,80745898+- 3,24088
typical sky count at = 5,1937539+- 11,6955
typical sky count at = 2,4204721+- 5,92061
typical sky count at 10= 0,17741003+- 5,64927
typical sky count at 1= -7,0685718+- 32,0556
typical sky count at 12= -0,85512057+~ 7.42228
typical sky count at 13= -1,0677354+- 4,85381
typical sky count at 14= -0,31481966+- 3,59302
typical sky count at 15= -0,32343853+- 3.08150
typical sky count at 16= -0,93033729+- 3.11570
typical sky count at 17= -0,67340408+- 3,09593
typical sky count at 18= 0,51976650+- 3,42104
typical sky count at 19= -1,1721527+- 3,86685
typical sky count at 20= -3,7568463+ 2,54985

Wavelength calibrating,.

Information (calc_shift. specbox_u_np). slgma of specbox Y shift measurement (before and after sub-pi
measured wave_offset_pix: 0,776708

flux calibrating,..

‘ALl done,

=] T

Clear| Hide

1




Flux (mdy)

Step 5: Examine Spectra

with plot spec with image

X/ IDLO

25

20

=
n

10

Larnbda {urn}

* Restore the results before p!
restore,savefile

X! *idI*
File Edit Opfions Buffers Tools Debug Complete In/Out Signals Help

P o33 WM @ — %= F26: 62 ez - B B

% Uriting a PNG file.

Created ~/hdl.cava/IRC/PV/SPEC/FLUX//5124003.1/rawdata/. . /firc_specred_out//NP_EP 2
$66.png in PNG format

IDL>

IDL> plot_spec_with_errorbar,wave_array, specimage_n_wc,mask_specimage_n, source_t @
§ able, 13, space_shift=0

plot_spec_with errorbar, wave_array, specimage_n_wc, mask_specimage_n, source_table, @
$13, space_shift=0

IDL>

IDL> plot_spec_with_errorbar,wave_array, specimage_n_wc,mask_specimage_n, source_t @
§ able, 14, space_shift=0

plot_spec_with_errorbar, wave_array, specimage_n_wc, mask_specimage_n, source_table, @
$14, space_shift=0

IDL>plot_spec_with_errorbar,wave_array, specimage_n_wc,mask_specimage_n, source_ta@
$ble, 14, space_shift=0

oL> i

T 1 (IDL-Shell:run &bbrev)-[0:IRC SPECRED]---L435--Bot------—-———————- 4

otting by 1ssuing



Contents of ‘irc_specred out’ Dir.

ohyama@cava3: ls

5124663

5124803 .
5124683.
5124063 .
5124603.
5124063 .
51246803.
51246803 .
51246803.

5124663

5124803.
51246803.
5124803 .
51246803.
5124063 .
51246803.
5124063 .
51246803.

LA.N3_NG.refimage_bg.fits 5124083.1.N3_NP.residual_specimage_bg.fits 5124603.1.59W_5SG1 .specimage_mask .fits
1.N3_NG.refimage_bg_indiv.fits 51240883.1 .N3_NP.source_table.tbl 5124003.1.59W_SG1.specimage_mask_indiv.fits
1.N3_NG.refimage_mask.fits 5124083.1 .N3_NP.specimage_bg.fits 51246803.1.59W_S5SG1.specimage_wc_indiv.fits
1.N3_NG.residual_refimage_bg.fits 51248083.1.N3_NP.specimage_fc_indiv.fits 5124803.1.59%W_SG1_refimage.reg
1.MN3_NG.residual_specimage_bg.fits 5124803.1.N3_NP.specimage_mask.fits 5124803.1.59W_5SG1_specimage.regq
1.N3_NG.source_table.tbl 5124803.1 .N3_NP.specimage_mask_indiv.fits 5124803_1_N3_NG_target_table.tbl
1.N3_NG.specimage_bg.fits 5124083.1 .N3_NP.specimage_wc_indiv.fits 5124883_1_N3_NP_target_table.tbl
1.N3_NG.specimage_fc_indiv.fits 5124803.1 .N3_NP_ref image.reqg 51240883_1_59W_5SG1_target_table.tbl
1.N3_NG.specimage_mask.fits 5124083.1 .N3_NP_specimage.reg NG_SHIFT_XY.dat
.1.N3_NG.specimage_mask_indiv.fits  5124883.1.59W_SG1.log NG_SPECBOX_SHIFT_X.dat
1.N3_NG.specimage_wc_indiv.fits 5124083.1.59%W_SG1.ref image_bg.fits NG_SPECBOX_SHIFT_Y.dat
1.N3_NG_refimage.reqg 5124083.1.59%W_5SG1.ref image_bg_indiv.fits NP_BP66.png

1.N3_NG_specimage.reg 5124003.1.59%W_SG1.ref image_mask .fits NP_SHIFT_XY.dat

1.N3_NP.log 51240803.1.59W_SG1.residual_refimage_bg.fits  NP_SPECBOX_SHIFT_X.dat
1.N3_NP.refimage_bg.fits 5124803.1.59W_SG1.residual_specimage_bg.fits NP_SPECBOX_SHIFT_Y.dat
1.N3_NP.refimage_bg_indiv.fits 5124083.1.59%W_5SG1.source_table.tbl tmp/

1.N3_NP.refimage_mask.fits 51248083.1.59%W_SG1 .specimage_bg.fits

1.N3_NP.residual_refimage_bg.fits 51248083.1.59%W_5SG1.specimage_fc_indiv.fits

Processed FITS 1mages (*.fits)
— <target id>.<target subid>.<filter-grism>.<image type>.fits
DSO9 region files (*.reg)
Source tables (*.tbl)
Processing logs (*.10g)
Database for next processing (*.dat)



Review of FITS Output

REFIMAGE SPECIMAGE
« Whole: Whole:

_ Refimage bg — Specimage bg
B — Specimage mask

— Refimage mask . .
- — Residual specimage bg

Extracted:

— Specimage wc_indiv

— Residual refimage bg

« Extracted:
— Refimage bg indiv

— Specimage fc indiv

— Refimage_mask_indiv — Specimage mask indiv

* Region file « Region file
— Refimage.reg — Specimage.reg
Others
Source table.tbl

Processing log.log



'WHOLE IMAGE: SG1]

&) X!/ SAOImage IRC_SPECRED_FOR_OHYAMA
Edit View Frame ' Zoom Scale Color Region WCS Analysis

. > .
| —— e o

show_aperture_on_ds9_tmp.fits |
| -0.0236539
;j X 92.500 Y 87.500
X 92.500 Y 87.500
e2 Zoom 2.000 Angle 0.000
edit | view | | bin | zoom | scale | color | region | wes | help |

open save lmage save fits save mpeg hee print age setup eut
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™ .. > ’ ..-
ke e R e ; o

(NEN) sew HS

—
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r

g™
B S ————
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specimage refimage



WHOLE IMAGE: NG

o000 X/ SAOImage IRC_SPECRED

File Edit View Frame Zoom Scale Color Region WCS Analysis

File 'shows_apertul
Object
Value | -0.0663944 £
wcs £
i
Image k
x| 253.000 }
v| 371.000 ;
Framel
Zoom | 1.000 E
Ang 0.000 :

refimage

specimage




SG1 Masks]

WHOLE IMAGE

[

3

3

3

3

specimage

refimage

residual image -

masks




|[EXTRACTED
: 5G1 |

2D spectra of wavelength-

calibrated extracted sources
(WC)

30 objects 1n this example.




Extracted specimage: wc vs. fc

WC=Wavelength
- Calibrated

X atv

File ColorMap Scaling Labels Blink Imagelnfo Helpl

Min= |F23.6839
Max= |136,0982

[( 34, 10)  -0.683%
[ ——No CS Info-—

et | G = ‘ Inver‘tl Restr‘etch] ﬂutoScale] FullRangeI

ZoomInl Zoom[lutl Zooml Centerl ]Joil

FC=Flux
Calibrated

X atv

File ColorMap Scaling Labels Blink Imagelnfo Help

Hin= | F0,00100000
Hax="| D,00500000

[( 3, 2 0,0000]
| -=-No LS Info-—- |

HouseMode: | Color = Invertl Restretchl ﬂutoScalel FullRangel

ZoomIn| ZoomOut| Zooml| Center Doﬁl




Example of the Spectra

source id=16 o source id=18
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Demonstration



