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NIRSpec supports 4 different observing modes

esa

NIRSPEL

Near-Infrared Spectrograph
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Micro Shutters Assembly of NIRSpec

365x171x4 micro-shutters

~ 250,000

Tiny windows with

shutters

um

10]0)@A0]0

Works at cryogenic
temperature (40K)
Each shutter opens

individually and wide

% THE EUROPEAN SPACE AGENCY

Lz
AR

i | -
-

=

-_— 4+ - Lo



NIRSpec MOS observations of SF regions esa

GTO program

led by Guido De Marchi

MOS Observations of two star-
formation regions:

« NGC364 in SMC

« NGC3603 in our our galaxy
Excuted in July/August

Observation strategy:

3-shutters per targets

3-point nod

5-sky regions sampled over three
exposures

=» Standard approach for direct

NIRCam image F187N background subtraction
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The data:; exposures esa

MOS observations

« 40 stars
Medium resolution
spectroscopy
F170LP-G235M
AL =17 —3.2 um
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Reducing and analyzing NIRSpec data Eesa

Tasks:

 Run ESA team pre-processing pipeline (implemented in C):
generates count-rate images from raw exposures (up-the-ramp
iIntegrations)

* Run ESA pipeline NIPS (python 3): generate flux- and wavelength
calibrated spectra from detector traces

* Run python scripts to plot and analyze individual spectra

What else did we need?
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What did we need? esa

* Access to the archived data in NIPS format
* A“private” place to work collaboratively on these non-public datasets,
trying to avoid as much as possible to spread them all over the place.

=» Remotely accessible platform

“ Small team of 4 people running the data reductions based in Italy
and the Netherlands
** The raw data from our observations become available in July and
August, when we were on holiday and traveling to different places
.... We needed a quick solution... a solution NOW...
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ESA Datalabs entered the scene... esa

| had some experience of working with the Datalabs from the analysis of some parts of
commissioning data that were conducted with external support from the GTO team -

Tech talk by P. Ferruit
This was the right tool for our project!! &
Within a few days all of us could run the data reduction

Preservation GplmtatloD Qlaboratlon

Note that we
were not
talking of
“big data” in
our case.
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Accessing “private” work area in Datalabs esa

A shared NSRT volume was created only visible by the Datalabs users
registered GTO users.

« Manual process during this development phase, expecting it to be “standard” in the released
version,

« “Persistent” area, will survive the deletion of a jwst-nsrt Datalabs instance.
Work perfomed by Datalabs team in collaboration with P. Ferruit
« Extensive support by Marcos

jwst-nsrt

Standard folder in Datalabs.What users put here is only visible by
themselves and is “persistent”. Not a shared space.

./
Name M [ team_workspaces |

B data Name

W jwst_nips What users put here is only visible by NSRT users
B jwst_nsrt and is “persistent”. This is the shared space we

requested.
(users belonging to multiple teams will see more folders)

B my_workspace
B team_workspaces

[ dump_fs.txt

™ notebooks
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Setting up our “private” Python environments Eesa

This was done by creating “local” environments stored in the shared
volume. Their maintenance, configuration-control was our business.

jwst-nsrt

Specific call to the conda commands used to create (once!) and
activate these environments.

# creating the trunk environment

conda create -p /media/nsrt/envs/processing python=3.9
conda activate /media/nsrt/envs/processing

I EGG-INFO
B ngc346
B ngc3603
M nips

i With every new terminal sessions:

@ setup.py

(base) ggiardin@datalab-81c9cfae7dc99114-6577557ff9-qBzc6: /media/home$ conda activate /media/nsrt/envs/processing
(processing) ggiardin@datalab-81c9cfae7dc99114-65775571ff9-q8zc6: /media/homes
(processing) ggiardin@datalab-81c9cfae7dc99114-6577557ff9-q8zch: /media/home$ cd /media/nsrt/sf/ngc346/
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Typical session: running python script in terminal @esa

ESA Datalabs [0.2.0/8e74]
File Edit View Run Kernel Git Tabs Settings Help

[ t <] = commands.sh = scinips_extract_mos targX | = plot_spec_sre.py X | W NGC3603 spec.ipynb X | W Prov:

-/ I5F{ ngeadé | team_workspaces/jwst_nsrt/sfinge346

Name Last Modified [E Notebook

B Archive 3 months ago

W csv 1227 3 months ago

B master 1bkg abeve long 2 months ago P
Pythen 3 (ipykernel)

B master_1bkg_below_long 2 months ago

8 master_3bkg_long 3 months ago Python 3 processing
lipykernel)
B master_background 14 3 months ago
B master_background 58 3 months ago
™ master_part21 3 months ago u Console
I master_part21_newnipsref 2 months ago
B master_part21_newnipsref_nadark a month ago
M master_part21_newnipsref_nop:x.. 2 months ago ' '
8 master_part21_newnipsref_nopi. amenth ago
Python 3 processing
B master_part31_newnipsref 2 months ago lipykernel)
B master_part31_newnipsref_nodark a menth ago
W master_part31_newnipsref_nopx. 2 menths ago - Settings Help
B master_part31_newnipsref_nopx. amonth ago
B master_partd_newnipsref 2 months age £ commands.sh X | E scinips_extract_mos_ta X | = plot_spec_src.py X | A NGC3603_spec.ipynb X M Terminal 1 £ ngc346.json

B master_partdl_nswnipsrel_nodark amonth ago M a EJ

W master_partd1_newnipsref_nopx. 2 months ago v

(base) ggiardin@datalab-81c9cfae?dc99114-6577557ff9-q8zc6: /media/home$ conda activate /media/nsrt/envs/processing
Contnou el (processing) ggiardin@datalab-81c9cfae7dc99114-6577557Ff9-q8zc6: /media/home$ cd /media/nsrt/sf/ngc346/
8 master_part51_newnipsrefl 2 manths ago (processing) ggiardin@datalab—81lc9cfae7dc99114-65775571F9-q8zc6: /media/nsrt/sf/ngc346$ python set_up_targets.py —conf ngc346. json

B master_partd1_newnipsre{_nopx amonth ago Terminal Markdown File Pythan File

Name Last Modified ['set_up_targets.py', '——conf', 'ngc346.json']
O guIuu_SUurce s er SO ayy Version: 1.0.1

[ guido.tar 3 months ago 2022-11-22T09:30:37.053419

[ master 1bkg_above_long.tar 2 months ago
-10kg -lend 9 # Input configuration file: ngc346.json

[ master 1bkg_below_long.tar 2 months ago # Extraction slitlet: 1X1

[ master_3bkg_long.tar 3 months ago # Loading the configuration file.

# ./

# Main loop on the exposures.

[ master_part72_purebkg_newnips... a month ag # Processing exposure: 2632_COMM

# * Associated background exposures: ['2633_COMM', '2634_COMM']

# Loading the MPT file ./csv_1227/1227-obsl4-clelnl-G235M-F17@LP. csv

[ master_part74_purebkg_newnips... a month ago # 201_MOS_3_063_149_1X1_Primary (14.835007,-72,166427)

/media/nsrt/sf/ngc346/set_up_targets.py:160: DeprecationWarning: “np.float® is a deprecated alias for the builtin “float’. To silence this warning, us
e "float’ by itself. Doing this will not modify any behavior and is safe. If you specifically wanted the numpy scalar type, use 'np.float64’ here.
nge346bkgd1.json 3 months ago Deprecated in NumPy 1.20; for more details and guidance: https://numpy.org/devdocs/release/1.20.0-notes.html#deprecations

ngc346bkgd2.json 3 months ago target.m_set_aperture('M0S', np.array((dx, dy], dtype=np.float),

3159_M0S_4_192_151_1X1_Primary (14.751402,-72.192740)

5102_M0S_4_324_094_1X1_Primary (14.791109,-72.196906)

7659_MOS_2_248_120_1X1_Primary (14.715198,-72.165266)

8377_M0S_2_331_070_1X1_Primary (14.745653,-72.166891)

9685_M0S_4_262_003_1X1_Primary (14.820643,-72.186239)

9884_MDS_1_354_126_1X1_Primary (14.824727,-72.154485)

[ master_part71_purebkg_newnipsr... a monlh.igo

Ll_master part73 purebkg newnips. amonth a

ngc346.json 2 minutes ago

ngc346bkgd3.json 3 months ago
ngc346bkgdd.jsen 3 menths ago
ngc346bkgds.json 3 months ago

#
#
#
#
#
#

ngc346bkgd6.json 3 months ago
ngc346bkgdZ.json 3 months ago

1l2® © Terminal 1
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We also used Jupiter notebooks

= commands. X | £ scinips_extr X | = plot_spec_s X | Ml NGC3603_s% | [ Prova.ipynb X | B Terminal1 X | [ Launcher X | = ngc346.jso1X = commands. X | = scinips_extr X | = plot_spec_s X | W] NGC3603_s% [A Prova.ipynb* | B Terminal1 X | (4 Launcher X | = ngc346.jso1X

B + X O [ » m C » Code v . ® gt # Python 3 (ipykernel) O B+ X DO [ » m C » Code v @ gt & processing O

# ax.plot(wavelength_bg _28_3, flux_bg_28 3, label="bg_28")
%srun plot_spec_src.py 7659 2632
ax.plot(wavelength_no_pxbg, flux_no_pxbg, label="no_pxbg_28")
i 2 i ) 2L 7659 7659_M0DS_2_248_128_1X1_Primary

ax.plot(wavelength_no_pxbg_21, flux_no_pxbg_21, label="no_pxbg_21") .
ax.plot(wavelength_no_pxbg_22, flux_no_pxbg_22, label="no_pxbg_22") # Opening master/data/2632_COMM_F17@LP_G235M_NOLAMP/2632_COMM_7659/products/2632_COMM_7659_EXTR_R1D.fits
WARNING: FITSFixedWarning: The WCS transformation has more axes (1) than the image it is associated with (@)

for wave_count, wave in enumerate(lines_df["wavelength"]): [astropy.wcs.wes]

if 1 < wave < 5:
ax.vlines(wave, colors=colour_dict{lines_df["name"][wave_count]], ymin=@, ymax=np.nanmax(flux_bg_I)
ax.text(wave, 1.15%np.nanmax(flux_bg_1), spectral_lines[wave_count].split(" ")[8], color=colour_dic

ID 7659

plt.ylim(I0%+-18, 10%*-15)

plt.xlim(1.66, 3.2)
plt.title(source_name)
ax.set_xlabel("wavelength (micron)", fontsize=20)
ax.set_ylabel("flux (erg/s/cm2/Angstrom)", fontsize=2@)
ax. legend()
plt.yscale("log")
# plt.savefig{r"C:\Users\ciara\Documents|college|Leiden\nirspec\NGC36603_JWST\plots|NGC3603_1Ds_pxbg|1866_befo I I
plt.show() aly _hl- ~ L1 .

FIWm™2pm-1]
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Figure

152 smatplotlib widget

srun plot_spec_src.py 9921 2632

9921 9921_M0S_2_324_146_1X1_Primary
# Opening master_sources/data/2632_COMM_F17@LP_G235M_NOLAMP/2632_COMM_9921/products/2632_COMM_9921_ EXTR_R1D.f

its
WARNING: FITSFixedwarning: The WCS transformation has more axes (1) than the image it is associated with (@)
[astropy.wcs.wes]
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Data reduction in Python Eesa

What worked well:

 We were able to set up our work environment in Python without any problem. We
were able to manage it by ourselves.

« Datalabs is very intuitive environment — in particular thanks to the “Terminal”

application that allows one to work as one is used, on a standard computer running
a Unix-like OS

« Speed!! NIPS pipeline is parallel software so having access to many cores meant

we could re-run processing significantly faster than on our laptops: fast-turn
around!

« Many re-processing due to criticalities of background subtraction...

What did not work so well:

« Network... not a Datalabs-specific issue
* Visualisation
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Adapting our way of working to Datalabs

ESA Datalabs [0.3.0/BETA]

Datalabs Is a notebook-oriented

Create Datalab

Find a datalab in ESA datalabs catalog

environment if one wants to
display things, when using
python, notebook is the way to
ao

Generally, one cannot use
applications with GUIs In
Datalabs unless they are
available in the Datalabs
catalog.

Filt

aladin

Aladin is an interactive sky atlas allowing the user to visualize digitized

astronomical Images or full surveys, superimpose entries from

astronomical catalogues or databases, and inter: access related

data and infermation from the Simbad database, ieR service and
g Finin

jl-esde
Jupyteriab ESDC

jl-juice
JupyterLab with JUICE moan coverage tool (0.8.0).

jwst
Jupyteriab JWST

jwst-nsrt
Jupyteriab JWST NSRT

x-cosmographia
Cosmographia

X-octave

Scientific Programming Language

PanGaia

filezilla
FileZilla

jl-euclid-dps
Euclid DPS JupyterLab

jl-pangaia
PanGaia JupyterLab

jwst-miricle
Jupyteriab JWST Miricle

qfitsview
QFitsView - An image display and visualization tool for astronomical data

x-ds9

SAOImageDS8 - An image display and visualization tool for astronomical
data

x-topcat
Tool for OPerations on Catalogues And Tables

.

Jupyter

fv

FV - Animage display and visualization tool for astronomical data

jl-herschel
Herschel JupyterLab

jupyterlab

Plain JupyterLab for demonstration of basic functionality.

jwst-nips
Jupyterlab JWST NIPS

theia-python
Theia Python Editor

x-glab
GNSS-Lab Tool (gLAB)

- This point is actively worked on
by the datalabs team.
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Conclusions ecsa

* \We needed a platform to work collaboratively on reducing and

analyzing NIRSpec data usmg specmc software: ESA team data
- reduction software

» We found Datalabs a stable and intuitive environment for us to
efficiently process the data and shate the high level products

- Scientific analysis of these products is on going (lines, their
iIntensities, ratios, etc.)... soon to be revealed!
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