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V4 Her mother is MAAT
V4 Inventing writing
¥4 Record keeper
V4 Goddess of:
* Astronomy

* Accounting
* Surveying...
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# get the folder

folder_path = (os.path.dirname(self.filepath))

# get objects selected in the v eWpOor
selected_objects

viewport_selection = bpy.context.
# get export objects
obj_export_list = viewport_selection

if self.use_selection_setting == False:
obj_export_list = [i for i in bpy.context.scene.objects]

W4 Seshat: a suggestion to the MAAT
team for the name of a future

° °
pipeline
bpy .ops.obj ;‘:c t. ;;ic;gé;all(action= 'DESELECT')

obj_export_list:

e

item
item.select =

= "MESH': ;
o th, u{}_obj",format(‘ltem.name))

item -
) th = os.path.join(folder_pa h cems
——y t_scene obj(f'ilepath=f1le_path, use_selection T_rue,
MRS ' orward=self.ax-is_forward_settmg,

axis_f i tting
: =self.axis_up_se > o

axis_up 1f.use animation_setting, -
g modifiers_setting,

Just some tips about IFU reduction
‘:i: :;:a;;:?:?zrstjlf;uzzzr:?rs\g:

— m,s=self.use_
<t arauns=S€

oups_setting,
lf.use_smoth'gr ?_-L arauns bitfla

from the experience within
CALIFA and as a MUSE user

IFU reduction
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FINAL DATACUBE CONTENT

volume

HDU Extension name Format Content

Primary 32-bit float  flux density in units of 107 ®ergs™! cm™2 A~
ERROR 32-bit float lo error on the flux density
ERRWEIGHT  32-bit float error weighting factor
BADPIX 8-bit integer bad pixel flags (1=bad, 0=good)
FIBCOVER 8-bit integer number of fibers used to fill each spaxel
FLAT 32-bit float SDSSflat correction to the interpolation

Example CALIFA format
Husemann+20| 3, Garcia-Benito+20 15 & Sanchez+2016
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ERROR

Error and bad pixel propagation

» Poisson noise
» Read-out nolse

» Bad pixels:
» Cosmic ray hits

» Bad CCD columns
» Vignetting

Object on the sky ...

sampled field—of-view ...

Each data cube slice represents
a monochromatic image

— MMN\\‘L ]

Each data cube column
represents a spectrum

... final data cube

VISUALIZATION
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ERROR

Error and bad pixel propagation

» Poisson noise
» Read-out nolse

» Bad pixels:
» Cosmic ray hits
» Bad CCD columns

» Vignetting

Slight vignetting to the edge of the FOV with a
5-10% flux decrease @OSIRIS
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FLAGS (BADPIX)

g B8 v
Spaxel ID = 25, 34

4000 4500 5000 5500 6000 6500 7000 7500

In [3]: s.info(Q)

Filename: IC@944.V500.rscube.fits

No. Name Type Cards Dimensions Format

4 PRIMARY PrimaryHDU 48 (77, 72, 1877) float32

ERROR ImageHDU 9 (77, 72, 1877) float32
ERRWEIGHT  ImageHDU 9 (77, 72, 1877) float32
BADPIX ImageHDU 9 (77, 72, 1877) uint8
FIBCOVER ImageHDU 9 (77, 72, 1877) uint8
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MUSE
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4 stacks of slices

SIS 8

slicing
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MUSE - SLICER

CCD numbering

(left to right on FITS image)
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~76.5 pix / slice

~6 pix / gap

4224 pixels ' detection
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MAAT - SLICER

Basic reduction:
e Bias

e Dark

e Flat

o]

+ masking
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STRAYLIGHT
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TRACE, LSF & A CAL

1000
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1100

trace result, slices 12 to 20
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FLEXURES

OSIRIS R1000B
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® Y~436.5

® Y~9958
031 @ Y~16681

Shift in the spectral direction (Y)
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No significant drifts with rotator position (<0.3 pix)

Rotator angle [deg.]

Very stable
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MAAT A RANGE

ID A (A) AX(A) D(A/pix) R(LS') Peak Efficiency Type
R300B 4405  3600-7200 2.60 SYGREH) 70% Grism
R300R 6635  4800-10000 4.02 560 (348) 70% Grism
R500B 4745  3600-7200 1.87 860 (537) 68% Grism
R500R 7165  4800-10000 2.58 940 (587) 67% Grism
R1000B 5455  3630-7500 1.13 1630 (1018) 65% Grism
RI1000R 7430 5100-10000 1.40 1795 (1122) 65% Grism
R2000B 4755  3950-5700 0.46 3465 (2165) 87% VPH
R2500U0 3975  3440-4610 0.33 4090 (2555) 70% VPH
R2500V 5185  4500-6000 0.44 4025 (2515) 80% VPH
R2500R 6560  5575-T685 1.56 3960 (2475) 80% VPH
R2500I 8650  7330-10000 1.73 4005 (2503) 80% VPH

1Resolving power for the OSIRIS 0.6" long-slit (LS) mode.
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COSMIC RAYS

Original image (/)

AL LA LR T LTI I AT

1st L.A.Cosmic criterion
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Smoothed image (/®@G(w))

new PSF-based 2nd criterion

PyCosmic
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edge-detection algorithm of L.A. Cosmic
+

point spread function convolution

Noise image (N) Laplacian image (£7) normalized Laplacian (5’)

Ratio image (R) Laplacian of ratio (R™) Final cosmic ray mask

Husemann, Kamann, Sandin, Sdnchez, Garcia-Benito, Mast (2012)
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SENSITIVITY CURVE v

Ex: Elliptical galaxies as secondary
calibrators using LensArray in CALIFA
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INTERPOLATION «”

Goal: reduce the number of interpolation steps

Drizzle Inverse-distance weighting
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COVARIANCE «

V500
Target S/N = 20

V1200
Target S/N = 20

20
Garcia-Benito et al. A&A 2015

Workshop MAAT@GTC - 2020 Rubén Garcia-Benito @ @

$ = 1.00 + 1.10 log(N)

p=1.00 + 1.08 log(N)
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SKY SUBTRACTION

Decompose sky spectrum = emission line + continuum (Kelson 2003 + Davies 2007)

Use (per-slice) Line Spread Function (LSF)

* ~3% accuracy

% Contributions:
e slice-to-slice variations in flux calibration
e flux behavior of OH line groups
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HELP THE PIPELINE - SYSTEMATIC HEADER

0001698764-20180816-0SIRIS-OsirisBias.
0001698765-20180816-0SIRIS-OsirisBias.
0001698766-20180816-0SIRIS-OsirisBias.
0001698767-20180816-0SIRIS-OsirisBias.
0001698768-20180816-0SIRIS-0OsirisBias.
0001698769-20180816-0SIRIS-OsirisBias.
0001698770-20180816-0SIRIS-OsirisBias.
0001698771-20180816-0SIRIS-OsirisBias.
0001698772-20180816-0SIRIS-OsirisBias.
0001698774-20180816-0SIRIS-OsirisBias.
0001698775-20180816-0SIRIS-0sirisBias.
0001698776-20180816-0SIRIS-0OsirisBias.
0001698855-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698856-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698861-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698911-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698912-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698913-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698914-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698915-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698916-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698917-20180816-0SIRIS-0sirisLongSlitSpectroscopy.
0001698958-20180816-0SIRIS-0sirisCalibrationLamp.
0001698959-20180816-0SIRIS-0sirisCalibrationLamp.
0001698960-20180816-0SIRIS-OsirisCalibrationLamp.
0001698961-20180816-0SIRIS-0sirisSpectralFlat.
0001698962-20180816-0SIRIS-OsirisSpectralFlat.
0001698963-20180816-0SIRIS-OsirisSpectralFlat.
0001698964-20180816-0SIRIS-0sirisSpectralFlat.
0001698965-20180816-0SIRIS-0OsirisSpectralFlat.
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BIAS

BIAS

BIAS

BIAS

BIAS

BIAS

BIAS

BIAS

BIAS

BIAS

BIAS

BIAS
SPSTD_Ross640
SPSTD_Ross640
SPSTD_Ross640
TXS2116077
TXS2116077
TXS2116077
TXS2116077
TXS2116077
TXS2116077
TXS2116077
ArclLamp_HgAr
ArcLamp_Ne
ArcLamp_Xe
SpectralFlat
SpectralFlat
SpectralFlat
SpectralFlat
SpectralFlat
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pipeline

Good background thanks to OSIRIS

Need a number of characterization
static files for the different A ranges

Good chances to be quasi-automatic
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