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SOFIA Redux

SOFIA data reduction software is published as a single Python package,
containing all code, configuration, and reference data needed to:

* read raw data
* remove instrument and background artifacts

 calibrate to physical units
* combine separate observations

for FORCAST, FIFI-LS, FLITECAM, and HAWC+ data.

EXES data is not yet supported, but hopefully will be within the next year.
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Package information

SOFIA Redux is open source, 3 sork-usnuueeroaux e x (i -
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Contributions are welcome!

® Jupyter Notebook 19.1%
SOFIA Redux (sofia_redux) contains data processing pipelines and algorithms for upyter Hoteboo
instruments on the Stratospheric Observatory for Infrared Astronomy (SOFIA).

Currently, the SOFIA instruments supported by this package are the FORCAST
and FLITECAM imaging and spectroscopic instruments, the FIFI-LS integral field
spectrometer, and the HAWC+ imaging and polarimetric instrument.

Feel free to fork, modify,
SOFIA raw and processed data can be accessed from the SOFIA archive.
eX p e ri m e nt’ a n d i m p rOVe . Archived data may not match the results of data processed with this pipeline

software. Questions specific to particular data sets should be directed to the
SOFIA helpdesk.

SOFIA pipelines are developed internally by the USRA/SOFIA data processing
software team, then are published publicly at the SOFIA Redux GitHub project.
Contributions and feedback are welcome via the GitHub project, but merge
requests cannot be directly accepted. They will be internally reviewed, and
pushed to the public site as needed.

For more information about installing and using this package, see the online
documentation, or docs/install.rst in the source distribution.
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Getting Started
Installation

L ] L]
V I a I . Stable release
° The sofia_redux package is available via anaconda or pip:
»

conda install -c sofia-usra -c astropy sofia redux

or:

pip install sofia_redux

pip install sofia redux

From source
Obtain the source code for this package from the SOFIA Redux GitHub project, then install via one of the two methods
below.

Via Anaconda
We recommend Anaconda for managing your Python environment. A conda environment specification is included with
this package, as environment.yml.

Via conda:

Toinstalla sofia_redux environment with Anaconda:

conda env create -f environment.yml
conda install -c sofia-usra -c astropy sofia_redux Aot the vt
conda activate sofia_redux

Install the sofia_redux package:

pip install .

Online documentation: https://sofia-usra.github.io/sofia redux
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Installation

® & SOFIA Redux — sofia_redux v\ X + v

Install sofia_redux from source

cC O @ sofia-usra.github.io/sofia_redux/sofia_reduxfindex.html#.. & * N O &

conda install -c sofia-usra -c astropy sofia redux

or:

git clone https://github.com/SOFIA-USRA/sofia_redux.git

pip install sofia redux

From source
Obtain the source code for this package from the SOFIA Redux GitHub project, then install via one of the two methods
below.

conda env create -f sofia_redux/environment.yml|

Via Anaconda
We recommend Anaconda for managing your Python environment. A conda environment specification is included with
this package, as environment.yml.

conda activate sofia_redux

p i p i n Sta I I —e SOfi a rEd UX Toinstalla sofia_redux environment with Anaconda:
conda env create -f environment.yml
Activate the environment:
conda activate sofia_ redux
Install the sofia_redux package:
pip install .

]
&
Getting Started
Installation
Recommended: swervesse
e sofia_redux package is available via anaconda or pip:
»

Online documentation: https://sofia-usra.github.io/sofia redux
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Installation

Download additional reference data

 ATRAN libraries for optimal telluric correction
e Standard flux models for spectroscopic calibration (pip, conda only)
 Auxiliary data for FLITECAM reductions (pip, conda only)

See the Getting Started documentation for more information.

Online documentation: https://sofia-usra.github.io/sofia redux
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Audience

SOFIA provides science-ready data products via the IRSA archive.

Why install the pipeline software?

* To understand your SOFIA data better

e To improve archival data products

* To customize your data reduction

* To develop your own astronomical software



Audience

SOFIA provides science-ready data products via the IRSA archive.

Why install the pipeline software?

* To understand your SOFIA data better



Understand your data

* Extensive documentation
posted online, including user
and developer manuals for all
instruments

* Intermediate data products
illustrate each step of the
reduction process

* Visualization tools packaged
with the pipeline can help you
access and understand your
data products more quickly

Online documentation: https://sofia-usra.github.io/sofia redux
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Pipeline Products

The following tables list all intermediate products generated by the pipeline for imaging and grism modes, in the order
in which they are produced. [7] By default, for imaging, the undistorted, merged, telluric_corrected, coadded, calibrated,
and mosaic products are saved; for grism, the stacked, rectified_image, merged_spectrum, calibrated_spectrum,
coadded_spectrum, and combined_spectrum products are saved.

The final grism mode output product from the Combine Spectra or Combine Response steps are dependent on the
input data: for INSTMODE=SLITSCAN, a spectral_cube product is produced instead of a coadded_spectrum and
combined_spectrum; for OBSTYPE=STANDARD_TELLURIC, the instrument_response is produced instead.

For most observation modes, the pipeline additionally produces an image in PNG format, intended to provide a quick-
look preview of the data contained in the final product. These auxiliary products may be distributed to observers
separately from the FITS file products.

[7] Earlier versions of this pipeline (before v2.0.0) produced different sets of default products. Refer to earlier revisions
of this manual for complete information.

Online documentation: https://sofia-usra.github.io/sofia redux/manuals

Table 11 Intermediate data products for imaging reductions

Step Data type PRODTYPE PROCSTAT Code Saved Extensions
Clean Images 2D image cleaned LEVEL_2 CLN N FLUX, ERROR
Correct Droop 2D image drooped LEVEL_2 DRP N FLUX, ERROR
Comect 2Dimage linearized LEVEL_2 INZ N FLUX, ERROR
Nonlinearity
Stack 2Dimage  stacked LEVEL 2 STK N FLUX, ERROR
Chops/Nods 9 - ) !
Undistort 2D image undistorted LEVEL_2 UND Y FLUX, ERROR
. FLUX, ERROR,
Merge 2D image merged LEVEL_2 MRG Y EXPOSURE
. " " FLUX, ERROR,
Register 2D image registered LEVEL_2 REG N EXPOSURE
. . telluric_ FLUX, ERROR,
Telluric Correct 2D image coraitad LEVEL 2 TEL Y EXPOSURE
< FLUX, ERROR,
Coadd 2D image coadded LEVEL_2 COA .4 EXPOSURE
. . ” FLUX, ERROR,
Flux Calibrate 2D image calibrated LEVEL_3 CAL Y EXPOSURE
. . . FLUX, ERROR,
Mosaic 2D image mosaic LEVEL 4 MOS Y EXPOSURE

User manuals contain
useful information about
data processing steps
and output data
products.
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Intermediate processing

@ Redux
File Parameters Display Settings

DRIP v2.3.1.dev0 for FORCAST in Spectroscopy mode Data View File Information IEEI

Loaded files:
rFT432_0101.fits Locate Apertures
rFT432_0102.fits -_——_—__-_—__T_— )
rFT432_0106.fits 2021-08-83 17:33:30.072920
rFT432_0107.fits o .
rFT432_0108.fits arameters:

Loading SOFIA FITS files into s o fts thg”lt
the pipelineinterface

input_position =

Step Undo Reduce Reset fwhm = 3.8
d Uto matl Ca I Iy se I eCtS th e Step through: 9. Trace Continuum [T L . . . ® ® @ Edit Parameters: Set Apertures
. . Finding aperture positions from Gaussian fits.
correct Pl pEI ine Steps and 1. Check Headers Edit Run Apertures found:|
= FB£|32_FD_GRI_BS@BbS?b_FORGZZ?_LOC_B131—6121.fits Save output
defa u It pa ra mete rs. 2. Clean Images Edit Run 122.29@ arcsec (sign: 1, fit FWHM: 18.458) Extract the full slit
3, Correct Droop Edit Run Mean fit FWHM: 18.46 +/- 0.00 arcsec Refit apertures for FWHM
4. Correct Nonlinearity Edit Run Trace Continuum Aperture sign
Step through to see the effects 1 Aperturs racius
of each step on the data. 6. SuckDithers  Edt  Run | | Paramsters: PSF radius
save = False
7. Make Profiles Edit Run method = fit to continuum ol L
fit_order = 2
fit_thresh = 4.0
8. L te Apert Edit R I _ I
oeee Aperres : -l step_size = 3 Reset Restore Defaults Cancel  |[elan
9. Trace Continuum Edit Run )
10. Set Apertures Edit Run Fitting trace to continuum.
Wrnte.reg::mn file /Users/mjclarke/pipeline/proc/tutorials/forcast_spec/Fe432_
11.  Subtract Background Edit Run == Pipeline step complete. ==

Online documentation: https://sofia-usra.github.io/sofia redux
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Intermediate processing

eC e

File Parameters Display Settings

DRIP v2.3.1.dev0 for FORCAST in Spectroscopy mode

Loaded files:
rFT432_0101.fits
rFT432_0102.fits
rFT432_0106.fits
rFT432_0107.fits
rFT432_0108.fits

rFT432_0121.fits

Step Undo

Step through:

1. Check Headers
2. Clean Images
3. Correct Droop
4. Correct Nonlinearity

5. Stack Chops/Nods

6. Stack Dithers
7. Make Profiles
58 Locate Apertures
9. Trace Continuum
10. Set Apertures

11.  Subtract Background

Reduce

9. Trace Continuum

Edit

Edit

Edit

Edit

Edit

Edit

Edit

Edit

Edit

Edit

Edit

Reset

Run

Run

Run

Run

Run

Run

Run

Run

Run

Redux

Data View

Locate Apertures

2021-068-03 17:33:30.072920

Parameters:
save = False
method = auto
num_aps = 1
input_position =
fwhm = 3.8

Finding aperture positions from Gaussian fits.
Apertures found:|
FO432_FO_GRI_05006326_FORG227_L0C_8101-0121.fit
122.298 arcsec (sign: 1, fit FWHM: 18.458)

Mean fit FWHM: 18.46 +/- 8.00 arcsec

Trace Continuum

2021-08-03 17:33:30.179547

Parameters:
save = False
method = fit to continuum
fit_order = 2
fit_thresh = 4.0
step_size = 3

Fitting trace to continuum.
Wrote region file /Users/mjclarke/pipeline/proc/ti
== Pipeline step complete. ==

Online documentation: https://sofia-usra.github.io/sofia
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Jy
16.94
27.86
-0.4888
104.8
Enabled
© Linear Log
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@@ SAOImage ds9

File F0432_FO_GRI_05006326_FORG227_CRM_0101-0121.fits[FLUX]

Object NGC 7009

Value | 3.5685 |

LINEAR-LINEAR-A x 25.82292 |y 116.71459 |z 1

Physical X 199.552 |y| 149.472 |

Image x 199.552 |y 149.472 |

Frame 1 X 3.44166 | 0 i
file edit view frame bin zoom scale color
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The Eye of SOFIA
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804

r0.96
= c
= 60 r094 5
£ 8
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v
X Cursor Y Cursor X Value Y Value Column Cursor Location
18.61 34.48 18.6 16.4 28 Popout
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histogram

analysis help
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23 28 3.2

r


https://sofia-usra.github.io/sofia_redux

Data reduction example
from the FORCAST

[ LN ) £ forcast_imaging — -zsh — 112x24

(sofia_redux) mjclarke@ARSDA18100178 forcast_imaging % I ma gl n g tUtO rl a I




Visualization tools

. . e e SAOImage ds9
Th e p [ p el ine pa Cka ge d | SO ® | ® Header for: F0432_FO_GRI_05006326_FORG227_CRM_0101-0121.fits File F0432_FO_GRI_05006326_FORG227_CRM_0101-0121.fits[FLUX]
Object NGC 7009
. Value _ 3.5685
N Cl u d es Sta N d d | one LINEAR-LINEAR-Ax | 25.82292 |y| 11671459 |z 1
FP432_FO_GRI_@5006326_FORG227_CRM_0101-0121, fits Physical x| 199552 |y = 149.472 |
. . . Image X 199.552 |y 149.472
visualization tools. Fame1 x| sames | o0 -
;;;;EE = T / conforms to FITS standard file edit view frame bin zoom scale color region wcs analysis help
:;;‘;;x : 76: ;.‘ 2:;::‘:;:::{,2: dinensions linear log power sqrt squared asinh sinh histogram min max zscale
NAXIS1 = 236
NAXIS2 = 240
= EXTEND = T
[ ] ® QAD COMMENT / —— scaling —
il i COMMENT / --- DCS OBSERVATION -—-
File Settings DATASRC = 'astro ' /1 I0rQ) data caurea
@ @ Py OBSTYPE = 'OBJECT ' e The Eye of SOFIA
SRCTYPE = 'UNKNOWN '
KWDICT = 'DCS_SI_rev_F'
Current directory. ials 0BS_ID = 'P_2817-09-21_ F0  » File Choice 100 | 1.00
- AOT_ID = 'UNKNOWN ' 1 :
Name 4 Date Modified AOR_ID = '85_0863_26' » Panes i
v forcast_imaging 8/3/2156:06 PM AOROBSIX= v Analysis
) g ) ) AORFACR = ' ' F0.98
F0278_FO_IMA_90007317_FORF112_COA_0262 9281.f|ts 8/3/215:06 PM COMMENT f —— DCS DATA ECl
F0278_FO_IMA_90007317_FORF112_MRG_0262.fits 8/3/215:06 PM PROCSTAT= 'LEVEL 3 ' Fitting Open Fit Results 80 4
7 o HEADSTAT= 'MODIFIED'
F0278,FO,IM)L90007317,FORF11LMRG,0263.f!ls 8/3/215:06 PM el Feature Gaussian B | 0.06
F0278_FO_IMA_90007317_FORF112_MRG_0280.fits 8/3/216:06 PM PLANID = 'B5_@863 ' —
F0278_FO_IMA_90007317_FORF112_MRG_0281.fits 8/3/216:06 PM DE;;M = 'I;QOF v ; ot Background Linear B -
-ID= ' —B9-! >
F0278_FO_IMA_90007317_FORF112_TEL_0262.fits 8/3/216:06 PM o 207 1Py ) = 60 L0945
F0278_FO_IMA_90007317_FORF112_TEL_0263.fits 8/3/215:06 PM COMMENT / ——— DCS ORIGINAT 7 AXis 3 F
) ) ORIGIN = 'Cornell FORCAST = £
FO278_FO_IMA_90007317_FORF112_TEL_0280fits 8/3/215:06 PM et MLl Applyte: | Currant Primary E .-
FO278_FO_IMA_90007317_FORF112_TEL_0281.fits 8/3/215:06 PM OPERATOR= 'UNKNOWN ' g Rl
FO278_FO_IMA_90007317_FORF112_UND_0262.fits 8/3/215:06 PM X Fleld wavepos & 401
F0278_FO_IMA_90007317_FORF112_UND_0263.fits 8/3/215:06 PM procstat Y Fleld spectral_flux | 0.90
F0278_FO_IMA_90007317_FORF112_UND_0280fits 8/3/216:06 PM o, um
FO278_FO_IMA_90007317_FORF112_UND_0281.fits 8/3/216:06 PM 1 )
» [ FORCAST._Files 8/3/215:05 PM UL W 20 l\r L 0.88
v forcast_spec 8/3/21 5113 PM X Limits 16.94
F0432_FO_GRI_05006326_FORG227_CMB_0101-0121.fits  8/3/215:13 PM - 056 k2 ] 23 3.2
5006326_FORG227_CRM_0101-0121.fits  8/3/21 ' r
F0432_FO_GRI_05006326_FORG227_MGM_0101-0121.fits 8/3/215:12 PM YLimits  -0.4888 0 : ! ! : !
1048 18 20 22 24 26
File filter: *fits = Wavepos [um]
Overplot Enabled
v
XScale () Linear Log X Cursor ¥ Cursor X Value ¥ Value Column Cursor Location
YScale (@ Linear Log 18.61 34.48 186 6.4 28 Popout

Online documentation: https://sofia-usra.github.io/sofia redux
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Standalone QA
tools

gad:
Quality Analysisand
Display tool

eospec:
The Eye of SOFIA
spectral viewer




Audience

SOFIA provides science-ready data products via the IRSA archive.

Why install the pipeline software?

e To improve archival data products



Archival data reprocessing

Archived data from recent flights are likely good as is, but older data
might benefit from re-reduction.

For example:

* New FIFI-LS measured water vapor values may improve telluric correction
 New FORCAST data product formats easier to understand and use
* FLITECAM imaging pipeline improvements



Dec (J2000)

Archival data reprocessing

Object: NGC 2023, Filter: FLT_PAH_329

Filename: F0340_FC_IMA_0400585_FLTPAH329_CAL_0446-0485 fits

0.0045

0.0040

0.0035

16' 4
‘ 0.0030

5h41m303 36° 423
RA (j2000)

Archived: FLITECAM Redux v1.2.0

Flux (Jy)

Dec (j2000)

14" 4

16' A

18' 4

Object: NGC 2023, Filter: FLT_PAH_329

Filename: FO340_FC_IMA_0400585_FLTPAH329_CAL_0446-0485.fits

5h41m4gs 425 36° 30° 245
RA (J2000)

Reprocessed: sofia_redux v1.1.0

0.0008

0.0006

0.0004

0.0002

0.0000

—0.0002

Flux (Jy/pixel)

Improvements to:

background correction
edge effects
registration

final image rotation



Audience

SOFIA provides science-ready data products via the IRSA archive.

Why install the pipeline software?

* To customize your data reduction



Custom data reduction

Archived data is usually reduced with default pipeline parameters.
Your science may benefit from alternate settings.

For example:
e Subtract a background region to correct for negative fluxes in HAWC+ scans.
* Rebin HAWC+ polarimetry data for decreased resolution, increased S/N.

* Tweak the wavelength calibration, improve telluric correction, or recalibrate
spectroscopic data with an alternate flux standard for FORCAST or FLITECAM
spectroscopy.

* Generate FIFI-LS spectral cubes with adaptive smoothing kernels for better
peak flux recovery.



Custom data reduction

Example:
Rebin HAWC+
polarimetry data.

Center image is binned
to defaultresolution.




Flux (Jy/pixel)

70 A

60 -

50 A

Custom data reduction

1 2 3
. o

m— static
scaled
== shaped

~ 1

157.4

157.6

157.8 158.0
Wavelength (um)

158.2

158.4

Example:

Resample a bright, compact FIFI-LS source with adaptive smoothing.

Shown:

1. Static kernel (default): left image, blue spectrum

2. Adaptivelyscaled kernel: middle image, orange spectrum

3. Adaptivelyshaped and scaled kernel: right image, green spectrum



Audience

SOFIA provides science-ready data products via the IRSA archive.

Why install the pipeline software?

* To develop your own astronomical software



Python solutions for astronomy problems

The primary purpose of the pipeline package is to reduce SOFIA data,
but along the way, we’'ve developed extensive libraries of highly
performant scientific Python algorithms.

sofia_ redux

L calibration We have solutions for a variety of common

—— instruments
L fifi 1s problems in mid- and far-infrared astronomy.
—— flitecam
—— forcast
— hawc They might serve your needs, too.
—— pipeline
—— scan
—— spectroscopy
—— toolkit
—— visualization




Software solutions: imaging calibration

sofia_ redux
— calibration sofia_redux.calibration:

——— instruments

| fifi 1s

| flitecam General purpose imaging flux calibration
B :Z;Ea“ and photometry routines.

—— pipeline

——— SCah

—— spectroscopy
—— toolkit

—— visualization

STCENT

(%n)) )

P4 After calibration:
B2} Source Flux: 205.54 +/- 0.89 Jy

Flux=109.300, Sky=0.001 Me/s Model Flux: 197.329 +/- 9.866 Jy
Percent difference from model: 4.2%

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/calibration
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Software solutions: instrument artifacts

sofia_ redux

— calibration sofia_redux.instruments:

——— instruments

| fifi 1s

L~ flitecam Instrument-specific handling;

o detailed working examples of how to use

— pipeline all our other tools.
—— scan

—— spectroscopy

—— toolkit

—— visualization

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/instruments
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Software solutions: pipelines

sofia_ redux

| calibration sofia_redux.pipeline:
—— instruments
|— fifi_1s
| flitecam Extensible pipeline interfaces for batch mode and GUI
I— -F t . . . . .
e processing, as well as intermediate file display.
—— pipeline
—— Scan Interface Reduction Parameters
[ Spectl:‘OSCOpy configuration | !'ecipe | default
[ tOO]'klt start() | I(?iggltay_data current |
—— visualization run() oad(data) i gttt
load_parameters() B J
edit_parameters()
step()
Pipe Application Viewer
command-line interface graphical interface s custom displays

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/pipeline



https://sofia-usra.github.io/sofia_redux/sofia_redux/pipeline

Software solutions: scan maps

sofia_ redux

—— calibration
—— instruments
—— fifi 1s
—— flitecam
—— forcast
——— hawc

—— pipeline

—— scan

—— spectroscopy
—— toolkit

—— visualization

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/scan

sofia_redux.scan:

Algorithms to derive <20
source flux from
continuously scanned
. 25" -
far-infrared data.
g
30" 1
35"+
5“36Im00S 35";405 2(I)S OE)S 34”:405

RA
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Software solutions: spectroscopy

sofia_ redux

calibration
instruments
—— fifi 1s
—— flitecam
—— forcast
—— hawc
pipeline
scan
spectroscopy
toolkit
visualization

Spectral flux (Jy)

100 A

80 A

60 -

40

20 A

sofia_redux.spectroscopy:

Algorithms for spectroscopicrectification,

calibration, and extraction.
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Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/spectroscopy
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https://sofia-usra.github.io/sofia_redux/sofia_redux/spectroscopy

Software solutions: image processing

sofia_ redux

—— calibration
—— instruments
—— fifi 1s
—— flitecam
—— forcast
—— hawc

—— pipeline

—— scan

—— spectroscopy
—— toolkit

——— visualization

sofia_redux.toolkit:

Scientific and numerical processing algorithms

image processing and manipulation
convolution, fitting, and interpolation
resampling and mosaicking routines for
irregularly sampled N-dimensional data with
associated errors

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/toolkit
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Software solutions: data resampling

Pipeline use case: resample FIFI-LS data pointsinto a smooth flux cube

6000 —

158.4
158.2
158.0 £
157.8 =
~<
157.6
157.4

4000 —

Jy/pixel Sum

167.8
WAVE

Sample distribution (x, y, wavelength) Resampled spectral flux cube

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/toolkit/resampling
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Software solutions: data resampling

Other use cases in image and signal processing:

Fit using minimal window Fit using wide window with distance weighting
157 & Samples L] 157 & Samples -
Fit & * Fit s . °
=== Truth === Truth °
1.0 A
0.5 1 Fit noisy data
0.04 ¢ ,
[ ]
—-0.5 4
_10 .
—-1.5 °®

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/toolkit/resampling
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Software solutions: data resampling

Other use cases in image and signal processing:

Corrupted image (70% NaN) Reconstructed image

Reconstruct
corrupted data

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/toolkit/resampling
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Software solutions: data resampling

Other use cases in image and signal processing:

Original image Resampled image

50 A
100 - Enhance resolution
150 -+
200 -+

250 A

300 A

0 50 100 150 200 250 300

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/toolkit/resampling
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Develop new software: data visualization

sofia_ redux

—— calibration
—— instruments
—— fifi 1s
—— flitecam

sofia_redux.visualization:

Interactive and static data visualization tools.

-FO r\ C a S t | Object: NGC 7009, Grism: FOR_G227
h [ . The Eye of SOFIA
aw C Filename: F0432_FO_GRI_05006326_FORG227_COA_0101-0121 fits
. l . » File Choice 100 - L 1.00 3.0
—— pipeline -
A 150 25
v Analysis
-——— SCan o098 203
Fitting Open Fit Results 80 g o
n 100 4 =
1.
I Spect rosco py Feature Gau - 0.96 2 ’3
- x
o Background Lin B _ > 102
— toolkit : : .
OO 1 ) = 60 r094 5 0.5
Axi % 2
. . . = E 0.0
-——— visualization moyto  Curmermay @ E 002 2
g
X Field & 40l = 20 xz(zum) 24 26
Y Field - 0,90
X Unit & o]
Y Unit 20 - 0.88
X Limits 80
3
r 0.86 3 60
Y Limits  -0.4888 0 ; . . . . p
18 20 22 24 26 £
X 40
104.8 Wavepos [um] g
Overplot Enabled 4
o 20
X Scale O Linear Log X Cursor ¥ Cursor X Value ¥ Value Column Cursor Location
Y Scale © Linear Log 18.61 34.48 186 16.4 28 Popout 0 . § i . .
18 20 22 24 26
Wavelength (um)

Online documentation: https://sofia-usra.github.io/sofia redux/sofia redux/visualization
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SOFIA Redux

GitHub: https://github.com/SOFIA-USRA/sofia_redux

Documentation: https://sofia-usra.github.io/sofia_redux/

Questions? Feedback? Contributions?

* File an issue on GitHub
* Send a request to the SOFIA helpdesk: sofia _help@sofia.usra.edu
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