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APERO is a pipeline designed to reduce astrophysical observations (specifically from echelle spectro-
graphs). It is the official pipeline for:

e SPIROU (SPectropolarimeter InfraROUge) on the Canada-France-Hawaii Telescope CFHT.
APERO Publications:

e APERO: A PipelinE to Reduce Observations — Demonstration with SPIRou
APERO is also be used by:

e NIRPS HE
e NIRPS HA

The Line-by-line code for precision radial velocity (Artigau et al. 2022) is also integrated into APERO.



https://www.cfht.hawaii.edu/Instruments/SPIRou/
https://www.cfht.hawaii.edu/
https://iopscience.iop.org/article/10.1088/1538-3873/ac9e74
https://www.astro.umontreal.ca/nirps
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Chapter 1

Versions:

There are multiple branches and versions of APERO with different levels of stability and features.
The current versions are:

e main (long term stable) V0.7.288 (2024-01-30)

This is the version currently recommended for all general use. It may not
contain the most up-to-date features until long term support and stability
—can

be verified.

o developer (tested) V0.7.288 (2024-01-30)

Note the developer version should have been tested and semi-stable but not
ready for full sets of processing and defintely not for release for
non-developers or for data put on archives. Some changes may not be

in this version that are in the working version.

e stable-test (tested) V0.7.289 (2024-03-21)

Notrmally up-to-date with the live version has been or is currently
being tested for stability

e live (untested) V0.8.001 (2024-03-21)

Note the live version will be the most up-to-date version but has not been
tested for stability - use at own risk.

Documentation written with version: 0.8.001




Chapter 2

Overview

2.1 General User documentation

This section provides a general guide to using APERO.

2.1.1 Installation

Once you have installed APERO you can read about running APERQO here.

Note: A Guide for installing python can be found here

2.1.1.1 Download from GitHub

Change to your desired installation directory (from now on this is referred to as DRS ROOT) e.g. /home/user/
bin/apero-drs/

Clone

Clone from github

git clone git@github.com:njcuk9999/apero-drs.git

Choose branch

Change to the {DRS_ROOT} directory
Choose which branch:

emain version
This is the version currently recommended for all general use. It may not contain the most up-to-date
features until long term support and stability can be verified.
Change to this branch with

git checkout main
git pull origin main
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edeveloper version
Note the developer version should have been tested and semi-stable but not ready for full sets of
processing and definitely not for release for non-developers or for data put on archives. Some changes
may not be in this version that are in the working version.
Change to this branch with

git checkout developer
git pull origin developer

eworking version
Note the working version will be the most up-to-date version but has not been tested for stability - use
at own risk.
Change to this branch with

git checkout working
git pull origin working

2.1.1.2 Prerequisites

APERO is coded using python 3
Currently we recommend python 3.9 (however 3.7 and 3.8 are supported).
Please do not use python 2 with APERO.

Please use the requirements file to install the exact required modules i.e. from the git hub directory

pip install -r requirements_current.txt

Note: Some developer tools require additional modules. Please use the requirements developer.txt for these
(This can be done at any time after the installation process to use the tools).

Warning: Please make sure you are in the correct environment (especially if using conda). If using conda it
is worth doing a which pip to make sure your pip is installing the python modules to the correct environment
(and not, for example, your base or system environment).

2.1.1.3 Setup

Possible pre-installation step

When doing a full reduction it may be useful to have a static raw directory (e.g. if a raw directory has files coming
in from observations / synced to other servers).

For a static full reduction it is preferable not to add new raw files during processing (i.e. it requires time to update
database, templates could need to change with new observations etc)

For this reason a script copyraw.py exists i.e.

python setup/copyraw.py --indir /path/to/full/raw/dir --outdir /path/to/new/symlink/
—dir --do_symlink

By default it create symlinks but these can be turned off and hard copies can be created with the following:

python setup/copyraw.py --indir /path/to/full/raw/dir --outdir /path/to/new/symlink/
—dir --do_copy

2.1. General User documentation 4
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Run the installation script

Change to the {DRS ROOT} directory

Run the installation script

python setup/install.py --name={PROFILE}

where { PROFILE} is a short descriptive name for a setup (you can have multiple profiles with one
installation)

e.g.

python setup/install.py --name=setup_njc_200903

Step-by-step guide

Follow the step-by-step guide:

e A: User configuration path
This is the path where your configuration will be saved. If it doesn’t exist you will be prompted
to create it. (This will be referred to as DRS UCONFIG from now on (default is /home/user/
apero/PROFILE)

B: Instrument settings
Install INSTRUMENT. If yes it will install the instrument if not then it will not install the
instrument. Currently only SPIRou is supported

C: Set up paths
The first question will ask whether to set up paths individually. If [Y/es it will allow you to set
each path separately (i.e. for raw, tmp, reduced, calibDB etc). If [NJo you will just set one path
and all folders (raw, tmp, reduced, calibDB etc)) will be created under this directory.

D: Setting the directory/directories
Will prompt you to enter the directory path/paths (will ask you for each if you answered that
paths be set up individually in step C above.

E: Clean install
If you type [Y]es you will be prompted (later) to reset the directories this means any previous data
in these directories will be removed. Note you can always say later to individual cases.

Warning: Resetting a directory will remove all files/sub-directories from within these folders

Note: A to E will repeat for all installable instruments (To step up just one use the —instrument argument

2.1.1.4 Activating the APERO profile

To activate an apero profile you need to source the {DRS UCONGIG}/{PROFILE}.{SYSTEM}.setup script.
Details of this should be in green at the end of the installation process

i.e. for bash:

source {DRS_UCONFIG}/{PROFILE}.bash.setup

i.e. for tesh/csh/sh

source {DRS_UCONFIG}/{PROFILE}.sh.setup

2.1. General User documentation 5
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e.g. with bash and our example profile above:

source {DRS_UCONFIG}/{PROFILE}.sh.setup

We strongly recommend setting up a alias for this

i.e. for bash (i.e. in ~/.bashrc ~/.profile or ~/.bash_aliases):

alias {PROFILE}="source {DRS_UCONFIG}/{PROFILE}.bash.setup"

i.e. for tesh/csh/sh (i.e. in ~/.tcshre, ~/.cshre etc)

alias {PROFILE} "source {DRS_UCONFIG}/{PROFILE}.sh.setup"

Note: This must be done every time one wishes to use APERO (and must be done after one activates the conda
environment

conda activate apero-env

One could add these both to automatically happen in a ~/.bashrc but we recommend activating each time.

Following on from typing this command you should see a splash screen validating the installation and letting you
know everything is good to run APERO recipes and tools.

For details about the splash screen click here.

2.1. General User documentation 6
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2.1.1.5 Updating from github

The cleanest way to update is to create a new conda environment and install as above, however this will require
a complete re-reduction (recommended but could take a long time), therefore you can use the following steps to
update your current conda environment and APERO installation.

1. Choose a branch (as in Choose branch)
2. Update the branch (pull from github)

git pull origin {branch}

3. Update the requirements

pip install -r requirements_current.txt

or if are working in developer mode

pip install -r requirements_developer.txt

Note that 1bl will not currently update with this command to install 1bl
use the following command

pip install git+https://github.com/njcuk9999/1bl.git@main --upgrade

or if are working in developer mode

pip install git+

4. Make sure you are in an APERO profile

source {DRS_UCONFIG}/{PROFILE}/setup.bash.setup

or if you have it aliased

{PROFILE}

e.g.

source /home/user/apero/setup_njc_200903/setup.bash.setup

or if you have it aliased

setup_njc_200903

5. Update using the installation script

python setup/install.py --update

This will use all current settings and update the

2.1.2 Using APERO

The user scripts to reduce data are referred to as ‘recipes’.

From a coding point of view this due to the fact that they literally list the steps (where each step is a function or
set of functions).

By design recipes are kept to a bare minimum of code and all heavy functionality is done in the functions that are
called in the recipes.

Currently supported instruments are:
e SPIRou (See the section on recipes here)
There are two ways to use APERO:

1. Using recipes individually

2.1. General User documentation 7
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2. Using the processing script to automatically generate batches of recipe runs (based on provided
run files)

both of these require installation (see here) and activating a profile (see the next section here)

2.1.2.1 Activating the APERO profile

To activate an apero profile you need to source the {DRS UCONGIG}/{PROFILE}.{SYSTEM}.setup script.
Details of this should be in green at the end of the installation process

i.e. for bash:

source {DRS_UCONFIG}/{PROFILE}.bash.setup

i.e. for tesh/csh/sh

source {DRS_UCONFIG}/{PROFILE}.sh.setup

e.g. with bash and our example profile above:

source {DRS_UCONFIG}/{PROFILE}.sh.setup

We strongly recommend setting up a alias for this

i.e. for bash (i.e. in ~/.bashrc ~/.profile or ~/.bash_aliases):

alias {PROFILE}="source {DRS_UCONFIG}/{PROFILE}.bash.setup"

i.e. for tesh/csh/sh (i.e. in ~/.tcshrc, ~/.cshrc etc)

alias {PROFILE} "source {DRS_UCONFIG}/{PROFILE}.sh.setup"

Note: This must be done every time one wishes to use APERO (and must be done after one activates the conda
environment

conda activate apero-env

One could add these both to automatically happen in a ~/.bashrc but we recommend activating each time.

Following on from typing this command you should see a splash screen validating the installation and letting you
know everything is good to run APERO recipes and tools.

2.1. General User documentation 8
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2.1.2.2 Running recipes indvidiually

One can simply run a recipe by using python or the command line. For details on individual recipes please check
the recipe definitions for a specific instrument (e.g. for SPIROU click here).

2.1.2.3 Using the processing script

The processing script is the recommended way to run the reduction.

Details of how to use the processing script can be found here.

2.1.3 APERO in depth

2.1.3.1 The base module

The base module contains very basic functionality and is kept at a bare minimum, in general sub-modules and
scripts in here cannot use other APERO functionality (hence the less functionality in here the better).

2.1.3.2 The core module

This is where the core functionality is stored. In general all core functionality should be instrument independent,
however there is a separate sub-module specifically for instrument dependent code (and default settings).

2.1. General User documentation 9
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2.1.3.3 The io module
This is the input/output module. In general these should not use any functionality from APERO and instead are

modules that have independent pieces of code or use other python modules related to the input and output of files
(reading, writing etc.).

2.1.3.4 The language module
This module has all the functionality referring to the language database (except the database itself which is a base
module). The language functionality refers to the use of the print codes and relating them to a specific language

- i.e. no user text should be written into the codes instead should be referred to via codes to text in the langauge
database.

2.1.3.5 The plotting module

All plotting functionality should be located in here and called from any recipe when required. In theory no plotting
code should be located elsewhere in APERO.

2.1.3.6 The Recipe module

This is where the recipes for each instrument are stored.

2.1.3.7 The science module
The science module contains all functionality related to astrophysics algorithms. It is divided into sub-modules as
follows: calibration functionality (“calib”), extraction functionality (“extract”), polarimetry functionality (“polar”),

pre-processing functionality (“preprocessing”), atmospheric correction functionality (“telluric”) and radial velocity
functionality (“velocity”).

Preprocessing functionality
Calibrating pre-processed files

TODO: Fill in this section with details of apero.science.calib.general.calibrate ppfile

Check fp files

TODO: Fill in this section with details of apero.science.calib.general.check fp files and ap-
ero.science.calib.general.check fp

Back to top

Preprocessing functionality
Raw file header fixing

The header fixes are controlled via apero.core.core.drs_file.fix_header() which in turn uses the Pseudo-
Const method HEADER_FIXES(). This is defined for each instrument (e.g. apero.core.instruments.spirou.
pseduo_const . HEADER_FIXES())

For SPIRou the current header fixes are as follows:

e clean object name (via apero.core.instruments.spirou.pseduo_const.clean_obj_name())

2.1. General User documentation 10
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e get target type (via apero.core.instruments.spirou.pseduo_const.get_trg_type())
e get mid observation time (via apero.core.instruments.spirou.pseduo_const.get_mid_obs_time())
e get the raw data type (via apero.core.instruments.spirou.pseduo_const.get_dprtype())

Raw file identification

This takes a given input file and checks it against the instrument file-definitions. The file-definitions give all the
criteria by which an input file can be matched as a specific drs file type.

This is done via apero.science.preprocessing.identification.drs_infile_id() which in turn calls apero.
core.core.drs_file.id_drs_file() and returns a tuple - whether the file was found in the instruments definition
and the drs file type (DrsInputFile instance)

Gaia ID and object finding

We assume the header either has a Gaia ID column (defined by the KW _GAIA _ID keyword) or a valid object
name (defined by the KW _OBJECTNAME keyword).

We then attempt to resolve parameters in the following order

1.1f OBJ LIST RESOLVE FROM DATABASE From a local database
a. based on Gaia ID
b. if Gaia ID is not found based on object name (from a list of aliases)

2. If OBJ LIST RESOLVE FROM COORDS and if object was not found in local database but we have
a Gaia ID then we get the Gaia parameters from the online Gaia catalog - if an object if found the local
database is updated.

3. If OBJ LIST RESOLVE FROM GLIST and if we did not have a Gaia id we then use a google sheet of
known objects to match object names and Gaia ids (we can also add extra aliases here). If a Gaia ID/object
name combination is found we then cross-match against the online Gaia catalog to get the Gaia parameters
and again update the local database.

4. If OBJ_LIST RESOLVE FROM COORDS is True we then use the coordinates from the file header to
cross-match with Gaia directly and again the local database is updated.

5. If the Gaia id is still unknown we default to the astrophysical parameters in the header.

Note that the local object database should be updated before doing a full reprocessing and updating at any other
time (other than adding new objects as above) may lead to inconsistent data sets.

Back to top

2.1.3.8 The tools module

This is where the tools are stored - their recipes and the sub-module functionality to use them.

e Known issues
e TODO

For instrument specific guide see:

SPIROU
NIRPS HA
e NIRPS HE

Known issues

e TODO

2.1. General User documentation 11
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Chapter 3

Instrument documentation

3.1 SPIRou

e SPIRou documentation
o Detailed documentation

3.1.1 General documentation

SPIRou is a near-infrared (0.98-2.5um) spectro-polarimeter that saw first light at the Canada France Hawaii
telescope in April 2018. SPIRou was designed to have spectral resolving power better than 70,000 and
achieve a radial-velocity stability better than 1 mps (i.e. precision radial velocity, pRV). The detector
is a H4RG-15 HgCdTe array (Manufacturer specifications can be found [here|(http://www.teledyne-si.com/
products-and-services /imaging-sensors/hawaii-4rg)) with 4096x4096 pixels, with 4 of these pixels at the top, bot-
tom, left and right reserved as reference pixels; they are not light-sensitive and used only for common-mode readout
noise rejection. Two science fibers (hereafter fibers A and B or when combined AB) are fed from the Cassegrain
unit where light either comes from the telescope or from the calibration unit. The Cassegrain module also has Fres-
nel rhombs coupled to a Wollaston prism allowing the incoming beam to be split in to two orthogonally polarised
beams. As well as the two science fibers, the fiber link also includes a calibration (or reference) fiber (hereafter
fiber C). This fiber is connected directly to the calibration unit, providing light from various calibration lamps

e a Flat field exposure (via a halogen lamp), referred to hereafter as a FLAT
e a Uranium Neon Hollow Cathode for arc spectra referred to hereafter as an HC
e a Fabry-Perot etalon with tens of thousands of lines referred to hereafter as an FP

as well as providing an option for an unilluminated dark signal, hereafter referred to as a DARK. All three fibers
are passed through a slicer (to increase the spectral resolution for a given fiber size) leading to four closely packed
slices per fiber.

The spectrograph itself is cross-dispersed in the perpendicular direction using an R2 echelle grating, this allows
the H4RG detector to capture the entire spectral range of SPIRou on the detector with no wavelength gaps but
does lead to curved echelle orders with some overlap in wavelength between consecutive orders. For SPIRou we
extract 49 orders with each order spread along the 4088 pixels (grating diffraction orders #79 to #31).

The SPIRou detector control software reads the detector continuously every 5.57s and produces a 2D image
(4096x4096) constructed from the linear fit of the pixel value versus time (as well as a slope, intercept, error and
number of frames used for quality checks). This is the raw 2D “ramp’ image used by APERO as an initial input.
This software is not provided as part of APERO (but the raw cubes are stored for future use). The *ramp’ images
are supplied by CFHT (via [CADC]|(https://www.cadc-ceda.hia-itha.nre-cnre.ge.ca/en/) ) and are thus referred to
as the raw images for input into APERO.

This section can only currently be viewed in the html documentation.
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3.1.2 Detailed documentation

3.2 NIRPS HE

e NIRPS documentation
e Detailed documentation

3.2.1 General documentation

3.2.2 Detailed documentation

3.3 NIRPS HA

e NIRPS documentation
e Detailed documentation

3.3.1 General documentation

Not defined yet

3.3.2 Detailed documentation

3.2. NIRPS HE

13
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Developer documentation

4.1 Developer how to guide

Below is a guide for those developing APERO for the current set of instruments and for future instruments.

4.1.1 Developer tools
4.1.2 Quick add developer tutorials

4.1.2.1 Adding a new constant
4.1.2.2 Adding a new keyword
4.1.2.3 Adding a new recipe
4.1.2.4 Adding a new filetype

4.1.2.5 Adding a new plot

4.1.3 Full tutorials

Const and Keyword

ParamDict

DrsRecipe, DrsArgument
DrsInputFile, DrsFitsFile, DrsNpyFile
Database

Logger

Debug Modes (linked to Logger)
Plotter

Git hub interface

Writing documentation

14
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4.1.4 Other

4.1.4.1 MySQL example commands

If using the MySQL database one can make use of direct access to the databases

To accesing mysql (i.e. from bash):

mysql -h rali -u spirou -p

Get/Show to database/tables

SHOW databases;
USE spirou;
SHOW tables;

Show columns in a table

SHOW COLUMNS FROM {table name}

Note: {index table name} is the correct index database and {object table name} is the correct object index
database from the SHOW tables; command above

Specific example commands:

Get count of each object (in raw directory) with counts over 100

SELECT KW_OBJNAME, COUNT (KW_OBJNAME)
FROM {index table name}

WHERE BLOCK_KIND="raw"

GROUP BY KW_OBJNAME

HAVING COUNT(KW_OBJNAME) > 100;

Get all raw files for a specific night:

SELECT ABSPATH, OBS_DIR, FILENAME, KW_OBJNAME
FROM {index table name}
WHERE BLOCK_KIND="raw" AND OBS_DIR="2019-06-15";

Count the number of e2dsff entries for GL699

SELECT COUNT (*)
FROM {index table name}
WHERE block_kind="red" and KW_OBJNAME="GL699" and KW_OUTPUT="EXT_E2DS_FF";

Current local object astrometric database

SELECT OBJNAME, ORIGINAl1_NAME, SP_TYPE, TEFF
FROM {object table name};

Combining the INDEX and OBJECT database to find the number of raw files and adding the temperature and
spectral type for each from the object database

SELECT m.KW_OBJNAME as name, COUNT(KW_OBJNAME) as counter, c.TEFF, c.SP_TYPE
FROM {index table name} AS m
INNER JOIN {object table name} c ON c.0OBJNAME = m.KW_OBJNAME

(continues on next page)
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(continued from previous page)

WHERE m.BLOCK_KIND="raw"
GROUP BY m.KW_OBJNAME;

Combining the INDEX and OBJECT database to find the number of e2dsff AB files and adding the temperature
and spectral type for each from the object database

SELECT m.KW_OBJNAME as name, COUNT(KW_OBJNAME) as counter, c.TEFF, c.SP_TYPE
FROM {index table name} AS m

INNER JOIN {object table name} AS c ON c.0BJNAME = m.KW_0BJNAME

WHERE m.BLOCK_KIND="red" AND m.KW_QOUTPUT="EXT_E2DS_FF" AND m.KW_FIBER="AB"
GROUP BY m.KW_0OBJNAME;

Getting average timings from the LOG database

SELECT RECIPE, SHORTNAME, AVG(UNIX_TIMESTAMP(STR_TO_DATE(END_TIME, '%Y-%m-%d %T.%f')) - UNIX_
—TIMESTAMP (STR_TO_DATE(START_TIME, '%Y-%m-%d %T.%f'))) as dt

FROM {log table name}

WHERE ENDED=1

GROUP BY SHORTNAME;

Getting the recipe count, average start/end RAM/CPU usage

SELECT RECIPE, SHORTNAME, COUNT(SHORTNAME), AVG(RAM_USAGE_START), AVG(RAM_USAGE_END), AVG(CPU_
—USAGE_START), AVG(CPU_USAGE_END)

FROM {log table name}

WHERE ENDED=1

GROUP BY SHORTNAME;

Counting recipes that did not finish

SELECT RECIPE, SHORTNAME, COUNT(SHORTNAME) as count
FROM {log table name}

WHERE ENDED=0

GROUP BY SHORTNAME;

Finding the number of telluric stars that were used in making transmission measurements and show their RA and
Dec

SELECT m.0BJECT as object, COUNT(m.0OBJECT) as count, c.RA_DEG as ra, c.DEC_DEG as de
FROM {tellu table name} AS m

INNER JOIN {object table name} AS ¢ ON c.0OBJNAME = m.OBJECT

WHERE KEYNAME='TELLU_TRANS' GROUP BY m.0BJECT;

4.1.4.2 Useful guide on conda and git

conda

Conda is a package manager. We use conda specifically to install a python environment where all python pacakges
are managed and contained to ensure maximum compatibility. For python conda comes in two main flavours
“anaconda” and “miniconda”. Anaconda has many built in packages that are shipped with it, miniconda only
contains standard python packages. We only use and recommend miniconda throughout APERO.

4.1. Developer how to guide 16
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miniconda installation

Miniconda can be installed as follows:

1. download miniconda from here: https://docs.conda.io/en/latest/miniconda.html for your OS. Le. for linux
64 bit

wget https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux-x86_64.sh

2. Install, following all instructions. The last step asks you to add the conda initialization to your profile (e.g.
source ~/.bashrc). You should make sure you do this (or run ‘conda init before any other steps)

bash Miniconda3-latest-Linux-x86_64.sh

3. Make sure to source your profile (e.g. “source ~/.bashrc) before using conda

useful conda commands

The main commands you may want to use with conda are:

conda deactivate

which stops/unloads (deactivating) the current conda environment, but not all environments. Run this may times
over to get out of all environments before starting/loading (activating) a new environment. You cannot break
anything from running the deactivation command many times, so use as many times as you like!

conda activate {env name}

which starts/loads/activates the environment “env name”. You must be in this environment to use and install
python modules.

conda create --name {env name} python=3.9.7

which creates a new environment (called “env name”) for python version 3.9.7 in this case. Replace the 3.9.7 with
your chosen python version (use 3.9 for the most recent version of 3.9 etc) leaving this out will use the most recent
version of python for your conda (conda update conda may be required to get the most recent version of python).

conda env remove --name {env name}

which deletes the environment called “env name”. You cannot do this if you are inside this environment (so must
use the deactivate comment first).

conda env list

which shows you which environment you are in and which conda environments exist

conda update conda

which updates conda to the most recent version.
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git

Git is a version management system. Github is an online platform using git. Git is set up in a “tree” system where
you have the main or master branch which is the default version, and then there are branches coming off the main
branch which contain (in general) newer code and newer versions, that can be merged into the main branch at
some point in the future. Note branches can also have branches coming off them.

some git commands

git clone {url}
git clone {url} {directory name}
git clone {ur} -branch {branch name}

where url is taken from a github repository, directory name is the directory name on disk to call the top level
directory taken from github and branch name is the name of the branch you wish to start at (by default this is
master or main.

git branch

shows which branches are currently available locally and which branch you are currently on

git checkout {branch name}

moves from your current branch to a new branch (called “branch name”). You can only do this if there are no
uncommited changes.

git add {filename}

add a new file to be tracked by git

git commit -m "message"

commit changes to the current branch

git push

Send changes to github (from the local git repository)

git pull

Get changes from github and update the local git repository

git stash

Remove all local uncommited changes and reset to the last commited local version this can be useful to allow
pulling from github.
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Chapter 5

Other

e genindex
e modindex
e search

5.1 Python installation

You can install the modules required to run APERO in three ways (eventually there will be a setup.py but not
yet!

Currently supported options are:

e install miniconda (recommended)
e install anaconda
e install via pip only (i.e. in a venv)

Once python and the required modules are correctly installed you can install APERO - see here.

Warning: We do not recommend ever using the base environment or the system python for installing modules
or running the APERO codes.

5.1.1 Installing miniconda (with supplied environment)

This is recommended for maximum compatibility

If you already use miniconda (with python 3) skip to step 3

Note: Make sure the miniconda you download/have is miniconda3

1. Download miniconda3, i.e. in bash and wget (or go to the anaconda website https:/repo.anaconda.com/
miniconda/)
i.e. the current latest version of Miniconda3 for Linux is this:

wget https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux-x86_64.sh

2. Install miniconda, i.e. with bash

bash Miniconda3-latest-Linux-x86_64.sh

3. Create a conda environment
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conda env create --name {YOUR ENV NAME} python=3.9

where {YOUR ENV NAME} should be a suitable name for the apero conda environemnt (e.g.
setup  07XXX minil or full 07111)

You should now have an environment called { YOUR ENV NAME).

Before running or installing APERO you must be in this conda environment, i.e. type:

conda activate {YOUR ENV NAME}

You can now install APERO (see here)

5.1.2 Using anaconda (with supplied environment)

If you already use anaconda (with python 3) skip to step 3

Note: Make sure the anaconda you download/have is anaconda3

1. Download anaconda3, i.e. in bash and wget (or go to the anaconda website https:/repo.anaconda.com/
archive/)
i.e. the current latest version of Anaconda3 for Linux is this:

wget https://repo.anaconda.com/archive/Anaconda3-2020.07-Linux-x86_64.sh

2. Install anaconda, i.e. with bash

bash Anaconda3-2020.07-Linux-x86_64.sh

3. Create a conda environment

conda env create --name {YOUR ENV NAME} python=3.9

where {YOUR ENV NAME} should be a suitable name for the apero conda environemnt (e.g.
setup 07TXXX minil or full 07111)

You should now have an environment called { YOUR ENV NAME}].

Before running or installing APERO you must be in this conda environment, i.e. type:

conda activate {YOUR ENV NAME}

You can now install APERO (see here)

5.1.3 Manually using pip

Setup your python and install the pip module and create a environement as required, we do not give instructions
how to do this here.

We recommend typing which pip to verify you are using the correct pip.

You can now install APERO (see here)

Warning: We do not recommend ever using the base environment or the system python for installing modules
or running the APERO codes.
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5.2 Glossary

5.2.1 Detailed Constants

These are usually defined in the instruments default_config.py and default_constants.py scripts and are
overwritten in the user_config.ini and :file'user constant.ini® files.

DRS ROOT
e This is the path where apero-drs was installed (via github)
e a suggested directory is /home/user/bin/apero-drs
DRS_ UCONFIG
e The directory containing the users configurations files
e default is /home/user/apero/PROFILE
DrsInputFile
e This is a class controlling how files are defined - it comes in three flavors - a generic file type (apero.
core.core.drs_file.DrsInputFile()), a fits file type (apero.core.core.drs_file.DrsFitsFile())
and a temporary numpy file type (apero.core.core.drs_file.DrsNPYFile())

5.2.2 Detailed Keywords

These are usually defined in the instruments default_keywords.py script. These keywords control what keys are
read from fits headers and also what keys and comments are saved to fits headers.

KW _ GAIA 1ID

e This is the gaia id key from the header

e The header value should contain a valid gaia id

e This key is used to cross-match with the object database and with gaia online database to get position
and velocity data precise enough for a good BERV correction
If key is missing or invalid the BERV calculation defers to the header values for position and velocity
(may be less precise).
KW _ OBJECTNAME

e This is the object name used from the header

e This is the unmodified value from the fits file creation

e It is cleaned and then added to a new header key (KW_OBJNAME)
KW _ OBJNAME

e This is the cleaned object name - suitable for use throughout APERO.

e Currently it is cleaned using and instruments PseudoConst cleaning function e.g. apero.core.

instruments.spirou.pseudo_const.clean_obj_name()

5.2.3 General

block kind
e this is the type of file we have related to the various data directories
e valid block kinds are: “raw”, “tmp”, “red”, “calib”, “tellu”
ds9
e An astronomical imaging and data visualization application
e see ds9.si.edu
engineering-directories
e This are directories without science observations in
e In general we do not recommend to reduce these nights as they may reduce the quality of reduced data
file-definitions
e This is an instrument specific python script that defines all the file types for use with this instrument
(raw, preprocessed, output).
e Each file definition is a DrsInputFile instance
INSTRUMENT
e This is the instrument used at a specific telescope. Some settings are instrument specific.
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e Currently supported instruments are:: SPIROU, NIRPS HA, NIRPS HE
observation-directory
e This is the sub-directories within the raw directory (define by DRS DATA RAW) that individual
observations are separated into, this is recommended to be on a night-by-night basis but can be split in
other ways (for example by object name).
PID
e The unique process id for this specific recipe-run
e Stored in the header using KW _PID
pdflatex
e The pdf latex compiler
e see www.latex-project.org
pre-processing-coordinate-system
e This is the standard coordinate system for pre-processed images
e It consists of the bluest wavelength at the top right and the reddest order in the bottom left
PROFILE
e This is a short descriptive name given to a specific set of installation configurations
e FEach profile contains setup files: PROFILE .bash.setup file, PROFILE .sh.setup file
e BEach profile contains an instrument directory for each instrument. These contain user config.ini and
user _constant.ini files for said instrument.
PseudoConst
e This is an instrument specific class that has functions that cannot be simply defined by an integer, float
or string
e Sometimes pseudo constant methods require input and are hence dynamic
e They are located in the instrument directory e.g. apero.core.instruments.spirou.psuedo_const()
e There is also a default psuedo constant class which all instruments inherit from - if no instrument is
defined, or a method is not defined for a specific instrument it will default to this method - this is stored
in apero.core.instruments.default.psuedo_const()
recipe
e a python script for use directly by the user
recipe-run
e An individual, single, run of a given recipe, all required arguments for a single recipe-run should be
given before running
recipe-sequence, recipe-sequences
e A recipe sequence is a set of recipes to be run in a certain order, with certain parameters, the sequences
are set up such that the apero_processing recipe can take all files in the raw directory (or a sub-set of
these) and figure out all recipe-runs in a recipe-sequence for all the valid raw files. A sequence can be
only a few different recipes or all recipes required for the full reduction of the raw data from start to
finish.
run-ini-file
e This is the file used in apero_processing recipe to switch on and off recipes in sequences, to skip
recipes, and indicate other processing features (such as the number of cores) these are also used in the
apero_precheck to give some indication on what will happen when the apero processing recipe is run.
If no sequences are given one can use the run.ini files as a batch processor where individual recipe-runs
can be given
shortname
e a shortened name for a specific recipe, these are used in log files, when turning off and skipping recipes
in a :term:run-ini-file and elsewhere to reference a specific recipe, please check the recipe definitions for
the link between short name and recipe names (Note some sequences alter shortnames when they need
to be unique from the recipes themselves).
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5.2.4 Constants (Autogen)

ALLOWED DARK TYPES
e Description: Define the allowed DPRTYPES for finding files for DARK MASTER will only find those
types define by filetype but filetype must be one of theses (strings separated by commas)
e Type: str
ALLOWED FP_ TYPES
e Description: Define the allowed DPRTYPES for finding files for SHAPE MASTER will only find those
types define by filetype but filetype must be one of theses (strings separated by commas)
e Type: str
ALLOWED LEAKM TYPES
e Description: Define the types of input file allowed by the leakage master recipe
e Type: str
ALLOWED LEAK TYPES
e Description: Define the types of input extracted files to correct for leakage
e Type: str
ALLOWED PPM _ TYPES
e Description: Define allowed preprocess master filetypes (PP DPRTYPE)
e Type: str
ALLOW _ BREAKPOINTS
e Description: whether to allow break points
e Type: bool
AUTHORS
e Description: Authors
e Type: list
BADPIX FLAT CUT_ RATIO
e Description: Define the maximum differential pixel cut ratio
e Type: float
e Minimum: 0.0
BADPIX FLAT MED WID
e Description: Define the median image in the x dimension over a boxcar of this width
e Type: int
e Minimum: 0
BADPIX FULL_FLAT
e Description: Defines the full detector flat file (located in the data folder)
e Type: str
BADPIX FULL THRESHOLD
e Description: Defines the threshold on the full detector flat file to deem pixels as good
e Type: float
e Minimum: 0.0
BADPIX ILLUM CUT
e Description: Define the illumination cut parameter
e Type: float
e Minimum: 0.0
BADPIX MAX HOTPIX
e Description: Define the maximum flux in ADU/s to be considered too hot to be used
e Type: float
e Minimum: 0.0
BADPIX NORM _ PERCENTILE
e Description: Percentile to normalise to when normalising and median filtering image [percentage]
e Type: float
e Minimum: 0.0
e Maximum: 100.0
BKGR_ BOXSIZE
e Description: Width of the box to produce the background mask
e Type: int
e Minimum: 0
BKGR_KER AMP

5.2. Glossary 23



APERO Documentation, 0.8.001

e Description: Kernel amplitude determined from drs_local scatter.py
e Type: float
BKGR_KER_SIG
e Description: construct a convolution kernel. We go from -IC_ BKGR KER SIG to
+IC_BKGR_KER_SIG sigma in each direction. Its important no to make the kernel too big as
this slows-down the 2D convolution. Do NOT make it a -10 to +10 sigma gaussian!
e Type: float
BKGR_KER WX
e Description: Background kernel width in in x and y [pixels]
e Type: int
BKGR KER WY
e Description:
e Type: int
BKGR_ MASK CONVOLVE _ SIZE
e Description: Size in pixels of the convolve tophat for the background mask
e Type: int
e Minimum: 0
BKGR_ NO _ SUBTRACTION
e Description: Do not correct for background measurement (True or False)
e Type: bool
BKGR_N_ BAD NEIGHBOURS
e Description: If a pixel has this or more “dark” neighbours, we consider it dark regardless of its initial
value
e Type: int
e Minimum: 0
BKGR_PERCENTAGE
Description: Do background percentile to compute minimum value (%)
Type: float
Minimum: 0.0
Maximum: 100.0
CALIB_CHECK_ FP_ CENT_SIZE
e Description: define the check FP center image size |px|
e Type: int
e Minimum: 0
CALIB_CHECK FP PERCENTILE
e Description: define the check FP percentile level
e Type: int
e Minimum: 0
CALIB _CHECK FP_ THRES
e Description: define the check FP threshold qc parameter
e Type: float
e Minimum: 0.0
CALIB DB FORCE_ WAVESOL
e Description: Define whether to force wave solution from calibration database (instead of using header
wave solution if available)
e Type: bool
CALIB_DB_MATCH
e Description: Define the match type for calibDB filesmatch = older when more than one file for each key
will select the newest file that is OLDER than time in fitsfilename match = closest when more than on
efile for each key will select the file that is closest to time in fitsfilename if two files match with keys
and time the key lower in the calibDB file will be used
e Type: str
CAVITY 1M _FILE
e Description: Define the coefficients of the fit of 1/m vs d
e Type: str
CAVITY LL_FILE
e Description: Define the coefficients of the fit of wavelength vs d
e Type: str

5.2. Glossary 24



APERO Documentation, 0.8.001

CCF_ALLOWED DPRTYPES
e Description: Allowed input DPRTYPES for input for CCF recipe
e Type: str
CCF_BLAZE NORM _ PERCENTILE
e Description: Define the percentile the blaze is normalised by before using in CCF calc
e Type: float
e Minimum: 0
e Maximum: 100
CCF_CORRECT_TELLU_ TYPES
e Description: Define the KW _OUTPUT types that are valid telluric corrected spectra
e Type: str
CCF_DEFAULT MASK
e Description: Define the default CCF MASK to use
e Type: str
CCF_DEFAULT_ STEP
e Description: Define the computations steps of the CCF [km/s]
e Type: float
e Minimum: 0.0
CCF_DEFAULT WIDTH
e Description: Define the width of the CCF range [km/s]
e Type: float
e Minimum: 0.0
CCF_DET _ NOISE
e Description: Define the detector noise to use in the ccf
e Type: float
CCF_FILL NAN_ KERN_ RES
e Description: the step size (in pixels) of the smoothing box used to calculate what value should replace
the NaNs in the E2ds before CCF is calculated
e Type: float
CCF_FILL NAN_ KERN _ SIZE
e Description: The half size (in pixels) of the smoothing box used to calculate what value should replace
the NaNs in the E2ds before CCF is calculated
e Type: float
CCF_FIT TYPE
e Description: Define the fit type for the CCF fit if O then we have an absorption line if 1 then we have
an emission line
e Type: int
CCF_MASK FMT
e Type: str
CCF_MASK MIN WEIGHT
e Type: float
e Minimum: 0.0
CCF_MASK NORMALIZATION
e Type: str
CCF_MASK PATH
e Type: str
CCF_MASK_ UNITS
e Description: Define the wavelength units for the mask
e Type: str
CCF_MASK WIDTH
e Type: float
e Minimum: 0.0
CCF_MAX CCF_WID_ STEP_RATIO
e Description: Define the maximum allowed ratio between input CCF STEP and CCF WIDTH i.e. error
will be generated if CCF_STEP > (CCF_WIDTH / RATIO)
e Type: float
e Minimum: 1.0

CCF_NOISE_BOXSIZE
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e Type: int
e Minimum: 0.0
CCF_NOISE_SIGDET
e Type: float
e Minimum: 0.0
CCF_NOISE_ THRES
e Type: float
e Minimum: 0.0
CCF_NO_RV_VAL
e Description: Define target rv the null value for CCF (only change if changing code)
e Type: float
CCF_N_ ORD_ MAX
e Type: int
e Minimum: 1
CCF_OBJRV_NULL_ VAL
e Description: Define target rv header null value (values greater than absolute value are set to zero)
e Type: float
CCF_TELLU THRES
e Description: The transmission threshold for removing telluric domain (if and only if we have a telluric
corrected input file
e Type: float
COMBINE METRIC1 TYPES
e Description: Define the DPRTYPES allowed for the combine metric 1 comparison
e Type: str
COMBINE METRIC THRESHOLD1
e Description: Define the threshold under which a file should not be combined (metric is compared to the
median of all files 1 = perfect, 0 = noise)
e Type: float
e Minimum: 0
e Maximum: 1
DARK_ CUTLIMIT
o Description: Define a bad pixel cut limit (in ADU/s)
e Type: float
DARK MASTER MATCH TIME
e Description: Define the maximum time span to combine dark files over (in hours)
e Type: float
DARK_ MASTER MED _SIZE
e Description: median filter size for dark master
e Type: int
DARK QMAX
e Description:
e Type: int
e Minimum: 0
e Maximum: 100
DARK QMIN
e Description: Defines the lower and upper percentiles when measuring the dark
e Type: int
e Minimum: 0
e Maximum: 100
DATABASE DIR
e Description: Define database directory (relative to assets directory)
e Type: str
DATA CORE
e Description: Define core data path
e Type: str
DATA ENGINEERING
e Description: Define the data engineering path
e Type: str
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DEBUG_ MODE FUNC PRINT
e Description: The debug number to print function definitions
o Type: int
DEBUG_MODE_ LOG_PRINT
e Description: The debug number to print debug log messages
e Type: int
DEBUG_MODE TEXTNAME PRINT
e Description: The debug number to print text entry names on all messages
e Type: int
DRIFT DPRTYPES
e Description: Define the types of file allowed for drift measurement
e Type: str
DRIFT DPR_FIBER TYPE
e Description: Define the fiber dprtype allowed for drift measurement (only FP)
e Type: str
DRS_ BADPIX DATA
e Description: where the bad pixel data are stored (within assets directory)
e Type: str
DRS CALIB_ DATA
e Description: where the calibration data are stored (within assets directory)
e Type: str
DRS CALIB DB
e Description: Define the directory that the calibration files should be saved to/read from
e Type: path
DRS COLOURED _ LOG
e Description: Coloured logging to standard output (console)
e Type: bool
DRS DATA ASSETS
e Description: Define the assets directory
e Type: path
DRS DATA MSG
e Description: Define the directory that the log messages are stored in
e Type: path
DRS DATA MSG_ FULL
e Description: Define the full data message path (set after group name known)
e Type: path
DRS_ DATA OUT
e Description: Define the directory that the post processed data should be saved to
e Type: path
DRS DATA PLOT
e Description: Define the plotting directory
e Type: path
DRS DATA RAW
e Description: Define the folder with the raw data files in
e Type: path
DRS DATA REDUC
e Description: Define the directory that the reduced data should be saved to/read from
e Type: path
DRS DATA RUN
e Description: Define the run directory
e Type: path
DRS DATA WORKING
e Description: Define the working directory
e Type: path
DRS DATE
e Description: Date
e Type: str
DRS_ DEBUG

5.2. Glossary

27



APERO Documentation, 0.8.001

e Description: Debug mode: 0: no debug 1: some debug output + python debugging 100: all in (1) and
Language DB codes on all text 200: all in (100) + function entry printouts
o Type: int
DRS_ DEFAULT RECIPE_ PATH
e Description: where the default recipes are stored
e Type: str
DRS DS9 PATH
e Description: Define ds9 path (optional)
e Type: str
DRS_ GROUP
e Description: The group this target is set as (set in drs_setup)
e Type: str
DRS HEADER
e Description: DRS Header string
e Type: str
DRS_ INDEX FILE
e Description: Define the name of the index file (in each working/reduced directory)
e Type: str
DRS INDEX FILENAME
e Description: Define the filename column of the index file
e Type: str
DRS INSTRUMENTS
e Description: Currently supported instruments
e Type: list
DRS INSTRUMENT RECIPE PATH
e Description: where the instrument recipes are stored
e Type: str
DRS LOG_ CAUGHT_ WARNINGS
e Description: Defines a master switch, whether to report warnings that are caught in
e Type: bool
DRS LOG_ EXIT TYPE
e Description: Defines how python exits, when an exit is required after logging, string input fed into
spirouConst. EXIT() if sys exits via sys.exit - soft exit (ipython Exception) if os exits via os. _exit - hard
exit (complete exit)
e Type: str
DRS LOG_FITS NAME
e Description: Define the log fits file name
e Type: str
DRS LOG_FORMAT
e Description: Defines the DRS log format
e Type: str
DRS LOG_LEVEL
e Description: Level at which to log in log file, values can be: all - to print all events info - to print
info/warning/error events warning - to print warning/error eventserror - to print only error events
e Type: str
DRS MAX I0 DISPLAY LIMIT
e Description: Maximum display limit for files/directory when argument error raise
e Type: int
DRS MOD CORE_CONFIG
e Description: where the core configuration files are stored (do not change here)
e Type: str
DRS MOD_ DATA PATH
e Description: where to store internal data
e Type: str
DRS MOD INSTRUMENT CONFIG
e Description: where instrument configuration files are stored (do not change here)
e Type: str
DRS PACKAGE
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e Description: The top-level package name (i.e. import PACKAGE)
e Type: str
DRS PDB_RC_ FILE
e Description: where the pdb rc file is (do not change - just here for use)
e Type: str
DRS PDB RC FILENAME
e Description: what the pdb file should be called (do not change - just here for use)
e Type: str
DRS PDFLATEX PATH
e Description: Define latex path (optional)
e Type: str
DRS PLOT
e Description: Plotting mode: 0: only summary plots 1: debug plots at end of code 2: debug plots at
time of creation (pauses code)
e Type: int
DRS_ PLOT_ EXT
e Description: Set the plot file extension
e Type: str
DRS PLOT FONT_ FAMILY
e Description: Set the default font family for all graphs (i.e. monospace) “None” for not set
e Type: str
DRS PLOT_ FONT _ SIZE
e Description: Set the default font size for all graphs (-1 for not set)
e Type: int
DRS PLOT FONT_ WEIGHT
e Description: Set the default font weight for all graphs (i.e. bold/normal) “None” for not set
e Type: str
DRS PLOT STYLE
e Description: Set the default plotting style (i.e. seaborn or dark background) “None” for not set
e Type: str
DRS_ PRINT_ LEVEL
e Description: Level at which to print, values can be: all - to print all events info - to print info/warn-
ing/error events warning - to print warning/error events error - to print only error events
e Type: str
DRS RECIPE_ KIND
e Description: The recipe kind that this parameter dictionary is associated with
e Type: str
DRS RELEASE
e Description: Release version
e Type: str
DRS_ RESET ASSETS PATH
e Description: where the assets directory is (relative to apero module)
e Type: str
DRS RESET CALIBDB PATH
e Description: where the reset data are stored (within assets directory) for calibDB (within assets direc-
tory)
e Type: str
DRS RESET_ RUN_ PATH
e Description: for run files (within assets directory)
e Type: str
DRS RESET TELLUDB PATH
e Description: for telluDB (within assets directory)
e Type: str
DRS ROOT
e Description: Define the root installation directory
e Type: path
DRS SUMMARY EXT
e Description: Set the summary document extension
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e Type: str
DRS SUMMARY STYLE

e Description: Set the summary document style
e Type: str
: Define the directory that the calibration files should be saved to/read from

DRS_ TELLU_ DB
e Description

e Type: path
DRS THEME

e Description: Theme (DARK or LIGHT)

e Type: str
DRS USERENV
e Description: User-config environmental variable

e Type: str
DRS USER_DEFAULT
e Description: User-config default location (if environmental variable not set) this is relative to the package

level

e Type: str
DRS USER_PROGRAM
e Description: User-defined program name (overwrite logging program)

e Type: str
DRS_ VERSION

e Description: Version

e Type: str
DRS WAVE DATA
e Description: where the wave data are stored (within assets directory)

e Type: str
EXPMETER MAX LAMBDA
e Description: Define exposure meter maximum wavelength for mask

e Type: float
EXPMETER_ MIN LAMBDA
e Description: Define exposure meter minimum wavelength for mask

e Type: float
EXPMETER TELLU THRES
e Description: Define exposure meter telluric threshold (minimum tapas transmission)

e Type: float
EXTRACT_ PLOT_ ORDER
e Description: Define the order to plot in summary plots

e Type: int
EXTRACT S1D_ PLOT_ ZOOM1
e Description: Define the wavelength lower bounds for sld plots (must be a string list of floats) defines

the lower wavelength in nm
e Type: str
EXTRACT S1D PLOT ZOOM2
e Description: Define the wavelength upper bounds for s1d plots (must be a string list of floats) defines
the upper wavelength in nm
e Type: str

EXT ALLOWED BERV_DPRTYPES
e Description: Define dprtypes to calculate berv for

e Type: str
EXT BERV_ BARYCORRPY DIR
e Description: Define the barycorrpy data directory

e Type: str
EXT BERV_EST ACC
e Description: Define the accuracy of the estimate (for logging only) [m/s]

e Type: float
EXT BERV _ IERSFILE
e Description: Define the barycorrpy iers file

e Type: str
30
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EXT BERV IERS A URL
e Description: Define the barycorrpy iers a url
e Type: str
EXT_ BERV_KIND
e Description: Define which BERV calculation to use (barycorrpy or estimate or None)
e Type: str
EXT BERV_ LEAPDIR
e Description: Define barycorrpy leap directory
e Type: str
EXT_ BERV_LEAPUPDATE
e Description: Define whether to update leap seconds if older than 6 months
e Type: bool
EXT COSMIC CORRETION
e Description: Defines whether to run extraction with cosmic correction
e Type: bool
EXT COSMIC_SIGCUT
e Description: Define the percentage of flux above which we use to cut
e Type: float
EXT COSMIC THRESHOLD
e Description: Defines the maximum number of iterations we use to check for cosmics (for each pixel)
e Type: int
EXT END ORDER
e Description: End order of the extraction in cal ff if None ends at last order
e Type: int
EXT QUICK LOOK
e Description: Whether extraction code is done in quick look mode (do not use for final products)
e Type: bool
EXT RANGE1
e Description: Half-zone extraction width left side (formally plagel)
e Type: str
EXT RANGE2
e Description: Half-zone extraction width right side (formally plage2)
e Type: str
EXT S1D_ BIN UVELO
e Description: Define the s1d spectral bin for S1D spectra (km/s) when uniform in velocity
e Type: float
e Minimum: 0.0
EXT S1D BIN UWAVE
e Description: Define the s1d spectral bin for S1D spectra (nm) when uniform in wavelength
e Type: float
e Minimum: 0.0
EXT_ S1D EDGE_ SMOOTH_SIZE
e Description: Define the s1d smoothing kernel for the transition between orders in pixels
e Type: int
e Minimum: 0
EXT S1D INFILE
e Description: Define which extraction file (recipe definitons) linked to EXT S1D INTYPE
e Type: str
EXT S1D INTYPE
e Description: Define which extraction file to use for sld creation
e Type: str
EXT _ S1D WAVEEND
e Description: Define the end sld wavelength (in nm)
e Type: float
e Minimum: 0.0
EXT S1D WAVESTART
e Description: Define the start s1d wavelength (in nm)
e Type: float
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e Minimum: 0.0
EXT SKIP ORDERS
e Description: Define the orders to skip extraction on (will set all order values to NaN. If None no orders
are skipped. If Not None should be a string (valid python list)
e Type: str
EXT START ORDER
e Description: Start order of the extraction in cal ff if None starts from 0
e Type: int
FF BLAZE BPERCENTILE
e Type: int
e Minimum: 0
FF BLAZE DEGREE
e Description: The blaze polynomial fit degree
e Type: int
FF_BLAZE HALF WINDOW
e Description: Half size blaze smoothing window
e Type: int
FF_BLAZE SCUT
e Description: Define the threshold, expressed as the fraction of the maximum peak, below this threshold
the blaze (and e2ds) is set to NaN
e Type: float
FF BLAZE SIGFIT
e Description: Define the rejection threshold for the blaze sinc fit
e Type: float
FF BLAZE THRESHOLD
e Description: Minimum relative e2ds flux for the blaze computation
e Type: float
FF_PLOT ORDER
e Description: Define the order to plot in summary plots
e Type: int
FF_RMS _ SKIP ORDERS
e Description: Define the orders not to plot on the RMS plot should be a string containing a list of integers
e Type: str
FIBER_ FIRST ORDER JUMP A
e Description:
e Type: int
e Minimum: 0
FIBER FIRST ORDER JUMP_ AB
e Description: Number of orders to skip at start of image
e Type: int
e Minimum: 0
FIBER_FIRST ORDER_ JUMP_ B
e Description:
e Type: int
e Minimum: 0
FIBER FIRST ORDER_JUMP_ C
e Description:
e Type: int
e Minimum: 0
FIBER_ MAX NUM _ ORDERS A
e Description:
e Type: int
e Minimum: 1
FIBER MAX NUM ORDERS AB
e Description: Maximum number of order to use
e Type: int
e Minimum: 1

FIBER_MAX NUM_ORDERS_ B
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e Description:
e Type: int
e Minimum: 1
FIBER_MAX NUM_ ORDERS C
e Description:
e Type: int
e Minimum: 1
FIBER SET NUM_ FIBERS A
e Description:
e Type: int
e Minimum: 1
FIBER SET NUM _ FIBERS AB
e Description: Number of fibers
e Type: int
e Minimum: 1
FIBER_SET NUM _ FIBERS B
e Description:
e Type: int
e Minimum: 1
FIBER_SET NUM _ FIBERS C
e Description:
e Type: int
e Minimum: 1
FIBER TYPES
e Description: Define the fibers
e Type: str
FP MASTER MATCH TIME
e Description: Define the maximum time span to combine fp files over (in hours)
e Type: float
FP_ MASTER PERCENT_ THRES
e Description: Define the percentile at which the FPs are normalised when getting the fp master in shape
master
e Type: float
e Minimum: 0
e Maximum: 100
FTELLU_ ADD_ DERIV_PC
e Description: Define whether to add the first derivative and broadening factor to the principal compo-
nents this allows a variable resolution and velocity offset of the PCs this is performed in the pixel space
and NOT the velocity space as this is should be due to an instrument shift
e Type: bool
FTELLU_ FIT DERIV_PC
e Description: Define whether to fit the derivatives instead of the principal components
e Type: bool
FTELLU FIT ITERS
e Description: The number of iterations to use in the reconstructed absorption calculation
e Type: int
FTELLU FIT KEEP_ NUM
e Description: The number of pixels required (per order) to be able to interpolate the template on to a
berv shifted wavelength grid
e Type: int
FTELLU FIT MIN TRANS
e Description: The minimium transmission allowed to define good pixels (for reconstructed absorption
calculation)
e Type: float
FTELLU FIT RECON_LIMIT
e Description: The minimum log absorption the is allowed in the molecular absorption calculation
e Type: float
FTELLU KERNEL VSINI
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e Description: The gaussian kernel used to smooth the template and residual spectrum [km/s]
e Type: float
FTELLU LAMBDA MAX
e Description: The maximum wavelength constraint (in nm) to calculate reconstructed absorption
e Type: float
FTELLU LAMBDA MIN
e Description: The minimum wavelength constraint (in nm) to calculate reconstructed absorption
e Type: float
FTELLU NUM _ PRINCIPLE COMP
e Description: The number of principle components to use in PCA fit
e Type: int
e Minimum: 1
FTELLU NUM TRANS
e Description: The number of transmission files to use in the PCA fit (use this number of trans files
closest in expo h20 and expo water
e Type: int
e Minimum: 1
FTELLU PLOT ORDER_ NUMS
e Description: Define the orders to plot (not too many) for recon abso plot values should be a string list
separated by commas
e Type: str
FTELLU QC_ SNR MIN
e Description: Define the minimum SNR for order “QC_TELLU SNR_ORDER?” that will be accepted
to the telluDB
e Type: float
e Minimum: 0.0
FTELLU QC_ SNR ORDER
e Description: Define the order to use for SNR check when accepting tellu files to the telluDB
e Type: int
e Minimum: 0
FTELLU SPLOT_ ORDER
e Description: Define the selected fit telluric order for debug plots (when not in loop)
e Type: int
FWHM PIXEL LSF
e Description: Define mean line width expressed in pix
e Type: float
GL_ALIAS COL_NAME
e Description: alias col name in google sheet
e Type: str
GL_ GAIA COL_NAME
e Description: gaia col name in google sheet
e Type: str
GL OBJ COL NAME
e Description: object col name in google sheet
e Type: str
GL_ RVREF_ COL_ NAME
e Description:
e Type: str
GL RV _ COL NAME
e Description: rv col name in google sheet
e Type: str
GL R ODO_COL
e Description: Reject like google columns
e Type: str
GL R PP COL
e Description:
e Type: str
GL_R_RV_COL

5.2. Glossary 34



APERO Documentation, 0.8.001

e Description:
e Type: str
GL TEFFREF COL_ NAME
e Description:
e Type: str
GL_ TEFF_ COL_ NAME
e Description: teff col name in google sheet
e Type: str
HISTO _BINS
e Description: The number of bins in dark histogram
e Type: int
e Minimum: 1
HISTO RANGE LOW
e Type: int
IMAGE PIXEL_ SIZE
e Description: Define the pixel size in kmm/s / pix also used for the median sampling size in tellu correction
e Type: float
IMAGE X BLUE_ HIGH
e Description:
e Type: int
e Minimum: 0
IMAGE X BLUE LOW
e Description: Defines the resized blue image
e Type: int
e Minimum: 0
IMAGE_X FULL
e Description: Define raw image size (mostly just used as a check and in places where we dont have access
to this information) in x dim
e Type: int
IMAGE X HIGH
e Description:
e Type: int
e Minimum: 0
IMAGE X LOW
e Description: Defines the resized image
e Type: int
e Minimum: 0
IMAGE X RED_ HIGH
e Description:
e Type: int
e Minimum: 0
IMAGE X RED_ LOW
e Description: Defines the resized red image
e Type: int
e Minimum: 0
IMAGE Y BLUE_ HIGH
e Description:
e Type: int
e Minimum: 0
IMAGE Y BLUE LOW
e Description:
e Type: int
e Minimum: 0
IMAGE Y FULL
e Description: Define raw image size (mostly just used as a check and in places where we dont have access
to this information) in y dim
e Type: int
IMAGE_ Y HIGH
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e Description:
e Type: int
e Minimum: 0
IMAGE_Y LOW
e Description:
e Type: int
e Minimum: 0
IMAGE Y RED_ HIGH
e Description:
e Type: int
e Minimum: 0
IMAGE Y RED LOW
e Description:
e Type: int
e Minimum: 0
INPUT COMBINE IMAGES
e Description: Defines whether to by default combine images that are inputted at the same time
e Type: bool
INPUT FLIP IMAGE
e Description: Defines whether to, by default, flip images that are inputted
e Type: bool
INPUT RESIZE IMAGE
e Description: Defines whether to, by default, resize images that are inputted
e Type: bool
INSTRUMENT
e Description: Instrument Name
e Type: str
IPYTHON RETURN
e Description: whether to be in ipython return mode (always exits to ipdb via pdbre)
e Type: bool
IS  MASTER
e Description: Flag for master recipe associated with this param set
e Type: bool
KW _ EXPTIME UNITS
e Description: This is the units for the exposure time
e Type: str
LANGUAGE
e Description: Language for DRS messages (if translated)
e Type: str
LEAKM ALWAYS EXTRACT
e Description: define whether to always extract leak master files (i.e. overwrite existing files)
e Type: bool
LEAKM EXTRACT TYPE
e Description: define the type of file to use for leak master solution (currently allowed are E2DSFF) -
must match with LEAK EXTRACT FILE
e Type: str
LEAKM KERSIZE
e Description: define the kernel size for leak master
e Type: float
e Minimum: 0.0
LEAKM WSMOOTH
e Description: define the e-width of the smoothing kernel for leak master
e Type: int
e Minimum: 0
LEAK 1D EXTRACT FILES
e Description: define the extraction files which are 1D spectra
e Type: str
LEAK 2D EXTRACT_FILES
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e Description: define the extraction files which are 2D images (i.e. order num x nbpix)
e Type: str
LEAK BAD_ RATIO_ OFFSET
e Description: define the limit on surpious FP ratio (1 +/- limit)
e Type: float
e Minimum: 0.0
LEAK BCKGRD PERCENTILE
e Description: define the thermal background percentile for the leak and leak master
e Type: float
LEAK EXTRACT_ FILE
e Description: define the type of file to use for the leak correction (currently allowed are E2DS FILE or
E2DSFF_FILE (linked to recipe definition outputs) must match with LEAKM EXTRACT TYPE
e Type: str
LEAK LOW_PERCENTILE
e Type: float
e Minimum: 0.0
e Maximum: 100.0
LEAK NORM PERCENTILE
e Description: define the normalisation percentile for the leak and leak master
e Type: float
LEAK SAVE UNCORRECTED
e Description: Define whether to save uncorrected files
e Type: bool
LOC_BKGRD THRESHOLD
e Description: Normalised amplitude threshold to accept pixels for background calculation
e Type: float
e Minimum: 0.0
LOC CENTRAL COLUMN
e Description: Definition of the central column for use in localisation
e Type: int
e Minimum: 0
LOC_CENT_POLY_ DEG
e Description: Order of polynomial to fit for positions
e Type: int
e Minimum: 1
LOC_COEFFSIG_DEG
e Description: Defines the fit degree to fit in the coefficient cleaning
e Type: int
e Minimum: 1
LOC_COEFF _SIGCLIP
e Description: set the sigma clipping cut off value for cleaning coefficients
e Type: float
e Minimum: 0
LOC COLUMN _ SEP_ FITTING
e Description: Define the jump size when finding the order position (jumps in steps of this from the center
outwards)
e Type: int
e Minimum: 1
LOC EXT WINDOW _SIZE
e Description: Definition of the extraction window size (half size)
e Type: int
e Minimum: 1
LOC_HALF_ORDER_SPACING
e Description: Half spacing between orders
e Type: int
e Minimum: 0
LOC_IMAGE_GAP
e Description: Definition of the gap index in the selected area
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e Type: int
e Minimum: 0
LOC_MAX PTP_ CENT
e Description: Maximum peak-to-peak for sigma-clip order fit (center positions)
e Type: float
e Minimum: 0.0
LOC_MAX PTP_ WID
e Description: Maximum fractional peak-to-peak for sigma-clip order fit (width)
e Type: float
e Minimum: 0.0
LOC MAX RMS CENT
e Description: Maximum rms for sigma-clip order fit (center positions)
e Type: float
e Minimum: 0.0
LOC_MAX RMS WID
e Description: Maximum rms for sigma-clip order fit (width)
e Type: float
e Minimum: 0.0
LOC_MINPEAK AMPLITUDE
e Description: Minimum amplitude to accept (in e-)
e Type: float
e Minimum: 0.0
LOC NOISE MULTIPLIER THRES
e Description: Define the noise multiplier threshold in order to accept an order center as usable i.e.
max(pixel value) - min(pixel value) > THRES * RDNOISE
e Type: float
e Minimum: 0.0
LOC_ ORDERP_ BOX SIZE
e Description: Size of the order profile smoothed box (from pixel - size to pixel + size)
e Type: int
LOC_ORDER_CURVE_ DROP
e Description: Define the amount we drop from the centre of the order when previous order center is
missed (in finding the position)
e Type: float
e Minimum: 0.0
LOC_ORDER_WIDTH MIN
e Description: Define minimum width of order to be accepted
e Type: float
e Minimum: 0.0
LOC_ PLOT_ CORNER_ XZOOM1
e Description: set the zoom in levels for the plots (xmin values)
e Type: str
LOC PLOT CORNER XZOOM2
e Description: set the zoom in levels for the plots (xmax values)
e Type: str
LOC_ PLOT_ CORNER_ YZOOM1
e Description: set the zoom in levels for the plots (ymin values)
e Type: str
LOC PLOT CORNER_ YZOOM2
e Description: set the zoom in levels for the plots (ymax values)
e Type: str
LOC_PTPORMS CENT
e Description: Maximum frac ptp/rms for sigma-clip order fit (center positions)
e Type: float
e Minimum: 0.0
LOC_SAT THRES
e Description: Saturation threshold for localisation
e Type: float
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e Minimum: 0.0
LOC_ SAVE SUPERIMP _ FILE
e Description: Option for archiving the location image
e Type: bool
LOC_START ROW _OFFSET
e Description: row number of image to start localisation processing at
e Type: int
e Minimum: 0
LOC_WIDTH POLY_ DEG
e Description: Order of polynomial to fit for widths
e Type: int
e Minimum: 1
MKTELLU BLAZE PERCENTILE
e Description: value below which the blaze in considered too low to be useful for all blaze profiles, we
normalize to the 95th percentile. Thats pretty much the peak value, but it is resistent to eventual
outliers
e Type: float
MKTELLU CUT_ BLAZE NORM
e Description:
e Type: float
MKTELLU DEFAULT CONV_WIDTH
e Description: define the default convolution width [in pixels]
e Type: int
MKTELLU PLOT_ ORDER_NUMS
e Description: Define the orders to plot (not too many) values should be a string list separated by commas
e Type: str
MKTELLU QC AIRMASS DIFF
e Description: Define the allowed difference between recovered and input airmass
e Type: float
MKTELLU QC_ SNR_ MIN
e Description: Define the minimum SNR for order “QC TELLU SNR ORDER?” that will be accepted
to the telluDB
e Type: float
e Minimum: 0.0
MKTELLU QC_ SNR_ ORDER
e Description: Define the order to use for SNR check when accepting tellu files to the telluDB
e Type: int
e Minimum: 0
MKTELLU TAU WATER ULIMIT
e Description: Set an upper limit for the allowed line-of-sight optical depth of water
e Type: float
MKTELLU TEMP_ MED _ FILT
e Description: median-filter the template. we know that stellar features are very broad. this avoids having
spurious noise in our templates [pixel]
e Type: int
MKTELLU THRES TRANSFIT
e Description: minimum transmission required for use of a given pixel in the TAPAS and SED fitting
e Type: float
MKTELLU TRANS FIT UPPER_ BAD
e Description: Defines the bad pixels if the spectrum is larger than this value. These values are likely an
OH line or a cosmic ray
e Type: float
MKTELLU TRANS MAX WATERCOL
e Description: Defines the maximum allowed value for the recovered water vapor optical depth
e Type: float
MKTELLU TRANS MIN WATERCOL
e Description: Defines the minimum allowed value for the recovered water vapor optical depth (should
not be able 1)
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e Type: float
MKTEMPLATE BERVCOR_QCMIN
e Description: Define the minimum allowed berv coverage to construct a template in km/s (default is
double the resolution in km/s)
e Type: float
e Minimum: 0.0
MKTEMPLATE BERVCOV _ CSNR
e Description: Define the core SNR in order to calculate required BERV coverage
e Type: float
e Minimum: 0.0
MKTEMPLATE BERVCOV _ RES
e Description: Defome the resolution in km/s for calculating BERV coverage
e Type: float
e Minimum: 0.0
MKTEMPLATE E2DS ITNUM
e Description: The number of iterations to filter low frequency noise before medianing the template “big
cube” to the final template spectrum
e Type: int
e Minimum: 1
MKTEMPLATE E2DS LOWF _SIZE
e Description: The size (in pixels) to filter low frequency noise before medianing the template “big cube”
to the final template spectrum
e Type: int
e Minimum: 1
MKTEMPLATE FIBER TYPE
e Description: the fiber required for input template files
e Type: str
MKTEMPLATE FILESOURCE
e Description: the order to use for signal to noise cut requirement
e Type: str
MKTEMPLATE FILETYPE
e Description: the OUTPUT type (KW _OUTPUT header key) and DrsFitsFile name required for input
template files
e Type: str
MKTEMPLATE S1D ITNUM
e Description: The number of iterations to filter low frequency noise before medianing the sld template
“big cube” to the final template spectrum
e Type: int
e Minimum: 1
MKTEMPLATE S1D LOWF _SIZE
e Description: The size (in pixels) to filter low frequency noise before medianing the sld template “big
cube” to the final template spectrum
e Type: int
e Minimum: 1
MKTEMPLATE SNR ORDER
e Description: the order to use for signal to noise cut requirement
e Type: int
e Minimum: 0
OBJ LIST CROSS MATCH RADIUS
e Description: Define the radius for crossmatching objects (in both lookup table and query) in arcseconds
e Type: float
e Minimum: 0.0
OBJ_ LIST GAIA EPOCH
e Description: Define the gaia epoch to use in the gaia query
e Type: float
e Minimum: 2000.0
e Maximum: 2100.0
OBJ_LIST GAIA MAG_CUT
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e Description: Define the gaia magnitude cut to use in the gaia query
e Type: float
e Minimum: 10.0
o Maximum: 25.0
OBJ_LIST GAIA PLX LIM
e Description: Define the gaia parallax limit for using gaia point
e Type: float
e Minimum: 0.0
OBJ_ LIST GAIA URL
e Description: Define the TAP Gaia URL (for use in crossmatching to Gaia via astroquery)
e Type: str
OBJ LIST GOOGLE_ SHEET URL
e Description: Define the google sheet to use for crossmatch
e Type: str
OBJ_ LIST GOOGLE_SHEET WNUM
e Description: Define the google sheet workbook number
e Type: int
e Minimum: 0
OBJ LIST RESOLVE FROM COORDS
e Description: Define whether to get Gaia ID from header RA and Dec (basically if all other option fails)
- WARNING - this is a crossmatch so may lead to a bad identification of the gaia id - not recommended
e Type: bool
OBJ LIST RESOLVE FROM DATABASE
e Description: Define whether to resolve from local database (via drs_database / drs_db)
e Type: bool
OBJ_ LIST RESOLVE FROM GAIAID
o Description: Define whether to resolve from gaia id (via TapPlus to Gaia) if False ra/dec/pmra/pmde/-
plx will always come from header
e Type: bool
OBJ_ LIST RESOLVE FROM GLIST
e Description: Define whether to get Gaia ID / Teff / RV from google sheets if False will try to resolve if
gaia ID given otherwise will use ra/dec if OBJ LIST RESOLVE FROM COORDS = True else will
default to header values
e Type: bool
OBS_ LAT
e Type: float
OBS_ LONG
e Description: Defines the longitude West is negative
e Type: float
ODOCODE_ REJECT GSHEET ID
e Description: Define the odometer code rejection google sheet id
e Type: str
ODOCODE_ REJECT GSHEET NUM
e Description: Define the odmeter code rejection google sheet workbook
e Type: str
e Minimum: 0
PLOT BADPIX MAP
e Description: turn on badpix map debug plot
e Type: bool
PLOT CCF_ PHOTON _ UNCERT
e Description: turn on the ccf photon uncertainty debug plot
e Type: bool
PLOT CCF_RV_FIT
e Description: turn on the ccf rv fit debug plot (for the mean order value)
e Type: bool
PLOT CCF_RV_FIT LOOP
e Description: turn on the ccf rv fit debug plot (in a loop around orders)
e Type: bool
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PLOT CCF_SWAVE REF
e Description: turn on the ccf spectral order vs wavelength debug plot
e Type: bool
PLOT DARK_ HISTOGRAM
e Description: turn on dark histogram debug plot
e Type: bool
PLOT DARK IMAGE REGIONS
e Description: turn on dark image region debug plot
e Type: bool
PLOT EXTRACT_ S1D
e Description: turn on the extraction 1d spectrum debug plot
e Type: bool
PLOT EXTRACT S1D WEIGHT
e Description: turn on the extraction 1d spectrum weight (before/after) debug plot
e Type: bool
PLOT EXTRACT_ SPECTRAL_ORDERI1
e Description: turn on the extraction spectral order debug plot (loop)
e Type: bool
PLOT EXTRACT_ SPECTRAL_ ORDER2
e Description: turn on the extraction spectral order debug plot (selected order)
e Type: bool
PLOT FLAT BLAZE ORDERI1
e Description: turn on the flat blaze order debug plot (loop)
e Type: bool
PLOT FLAT BLAZE ORDER2
e Description: turn on the flat blaze order debug plot (selected order)
e Type: bool
PLOT FLAT ORDER_ FIT EDGES1
e Description: turn on the flat order fit edges debug plot (loop)
e Type: bool
PLOT FLAT ORDER_FIT EDGES2
e Description: turn on the flat order fit edges debug plot (selected order)
e Type: bool
PLOT FTELLU PCA COMP1
e Description: turn on the fit tellu pca component debug plot (in loop)
e Type: bool
PLOT FTELLU_ PCA COMP2
e Description: turn on the fit tellu pca component debug plot (single order)
e Type: bool
PLOT FTELLU RECON _ ABSO1
e Description: turn on the fit tellu reconstructed absorption debug plot (in loop)
e Type: bool
PLOT FTELLU RECON _ ABSO12
e Description: turn on the fit tellu reconstructed absorption debug plot (single order)
e Type: bool
PLOT FTELLU RECON _ SPLINE1l
e Description: turn on the fit tellu reconstructed spline debug plot (in loop)
e Type: bool
PLOT FTELLU RECON _ SPLINE2
e Description: turn on the fit tellu reconstructed spline debug plot (single order)
e Type: bool
PLOT FTELLU WAVE SHIFT1
e Description: turn on the fit tellu wave shift debug plot (in loop)
e Type: bool
PLOT FTELLU WAVE SHIFT?2
e Description: turn on the fit tellu wave shift debug plot (single order)
e Type: bool
PLOT LOC _ CHECK _ COEFFS
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e Description: turn on the localisation check coeffs debug plot
e Type: bool
PLOT_ LOC_ FINDING ORDERS
e Description: turn on the localisation finding orders debug plot
e Type: bool
PLOT LOC_ FIT RESIDUALS
e Description: turn on the localisation fit residuals plot (warning: done many times)
e Type: bool
PLOT LOC IM_SAT THRES
e Description: turn on the image above saturation threshold debug plot
e Type: bool
PLOT LOC_ MINMAX CENTS
e Description: turn on the localisation cent min max debug plot
e Type: bool
PLOT_ LOC_ MIN_ CENTS_ THRES
e Description: turn on the localisation cent/thres debug plot
e Type: bool
PLOT LOC_ ORD_ VS RMS
e Description: turn on the order number vs rms debug plot
e Type: bool
PLOT MKTELLU WAVE FLUX1
e Description: turn on the make tellu wave flux debug plot (in loop)
e Type: bool
PLOT MKTELLU WAVE FLUX2
e Description: turn on the make tellu wave flux debug plot (single order)
e Type: bool
PLOT MKTEMP BERV COV
e Description: turn on the berv coverage debug plot
e Type: bool
PLOT POLAR_ CONTINUUM
e Description: turn on the polar continuum debug plot
e Type: bool
PLOT POLAR_ LSD
e Description: turn on the polar Isd debug plot
e Type: bool
PLOT POLAR_RESULTS
e Description: turn on the polar results debug plot
e Type: bool
PLOT POLAR _ STOKES 1
e Description: turn on the polar stokes i debug plot
e Type: bool
PLOT SHAPEL ZOOM _ SHIFT
e Description: turn on the shape local zoom plot
e Type: bool
PLOT SHAPE ANGLE OFFSET
e Description: turn on the shape angle offset (one selected order) debug plot
e Type: bool
PLOT SHAPE ANGLE_ OFFSET_ ALL
e Description: turn on the shape angle offset (all orders in loop) debug plot
e Type: bool
PLOT_ SHAPE DX
e Description: turn on the shape dx debug plot
e Type: bool
PLOT SHAPE LINEAR TPARAMS
e Description: turn on the shape linear transform params plot
e Type: bool
PLOT_ TELLUP_ ABSO_SPEC
e Description: turn on the telluric pre-cleaning result debug plot
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e Type: bool
PLOT TELLUP_ WAVE TRANS
e Description: turn on the telluric pre-cleaning ccf debug plot
e Type: bool
PLOT THERMAL BACKGROUND
e Description: turn on thermal background (in extract) debug plot
e Type: bool
PLOT WAVENIGHT HISTPLOT
e Description: turn on the wave per night hist debug plot
e Type: bool
PLOT WAVENIGHT ITERPLOT
e Description: turn on the wave per night iteration debug plot
e Type: bool
PLOT WAVEREF EXPECTED
e Description: turn on the wave lines he/fp expected vs measured debug plot(will plot once for hc once
for fp)
e Type: bool
PLOT WAVE FIBER COMPARISON
e Description: turn on the wave line fiber comparison plot
e Type: bool
PLOT WAVE FP_ FINAL ORDER
e Description: turn on the wave solution final fp order debug plot
e Type: bool
PLOT WAVE FP IPT CWID 1MHC
e Description: turn on the wave solution fp interp cavity width 1/m _d he debug plot
e Type: bool
PLOT WAVE FP IPT CWID LLHC
e Description: turn on the wave solution fp interp cavity width 1l hc and fp debug plot
e Type: bool
PLOT WAVE FP_ LL _ DIFF
e Description: turn on the wave solution old vs new wavelength difference debug plot
e Type: bool
PLOT WAVE FP LWID OFFSET
e Description: turn on the wave solution fp local width offset debug plot
e Type: bool
PLOT WAVE FP_ MULTI_ ORDER
e Description: turn on the wave solution fp multi order debug plot
e Type: bool
PLOT WAVE FP M X RES
e Description: turn on the wave solution fp fp_ m_ x residual debug plot
e Type: bool
PLOT WAVE FP_ SINGLE ORDER
e Description: turn on the wave solution fp single order debug plot
e Type: bool
PLOT WAVE FP WAVE RES
e Description: turn on the wave solution fp wave residual debug plot
e Type: bool
PLOT WAVE HC_ BRIGHTEST LINES
e Description: turn on the wave solution hc brightest lines debug plot
e Type: bool
PLOT_ WAVE HC_ GUESS
e Description: turn on the wave solution hc guess debug plot (in loop)
e Type: bool
PLOT WAVE HC RESMAP
e Description: turn on the wave solution hc resolution map debug plot
e Type: bool
PLOT WAVE HC_ TFIT GRID
e Description: turn on the wave solution hc triplet fit grid debug plot
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e Type: bool
PLOT WAVE LITTROW CHECK1
e Description: turn on the wave solution littrow check debug plot
e Type: bool
PLOT WAVE LITTROW _ CHECK2
e Description: turn on the wave solution littrow check debug plot
e Type: bool
PLOT WAVE LITTROW EXTRAPI1
e Description: turn on the wave solution littrow extrapolation debug plot
e Type: bool
PLOT WAVE LITTROW EXTRAP2
e Description: turn on the wave solution littrow extrapolation debug plot
e Type: bool
POLAR CONT_ TELLMASK LOWER
e Description: Define the telluric mask for calculation of continnum lower limits (string list)
e Type: float
POLAR CONT_ TELLMASK UPPER
e Description: Define the telluric mask for calculation of continnum upper limits (string list)
e Type: float
POLAR_ LSD ANALYSIS
e Description: Perform LSD analysis
e Type: str
POLAR LSD FILE KEY
e Description: Define the file regular expression key to lsd mask files
e Type: str
POLAR_LSD MIN LINEDEPTH
e Description: Define minimum line depth to be used in the LSD analyis
e Type: float
POLAR LSD NBIN1
e Description: Define the normalise by continuum lsd binsize used in the normalization with PO-
LAR_LSD NORM = True
e Type: int
e Minimum: 1
POLAR_ LSD NBIN2
e Description: Define the normalise by continuum lsd binsize used in the profile calculation
e Type: int
e Minimum: 1
POLAR LSD NLFIT1
e Description: Define whether to use a linear fit in the normalise by continuum lsd calc used in the
normalization with POLAR LSD NORM = True
e Type: bool
POLAR_ LSD NLFIT2
e Description: Define whether to use a linear fit in the normalise by continuum Isd calc used in the profile
calculation
e Type: bool
POLAR LSD NORM
e Description: Define whether to normalise by stokei by the continuum in Isd process
e Type: bool
POLAR LSD NOVERLAP1
e Description: Define the normalise by continuum Isd overlap with adjacent bins used in the normalization
with POLAR_LSD NORM = True
e Type: int
e Minimum: 0
POLAR LSD NOVERLAP2
e Description: Define the normalise by continuum lsd overlap with adjacent bins used in the profile
calculation
e Type: int
e Minimum: 0
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POLAR LSD NPOINTS
e Description: Define number of points for output LSD profile
o Type: int
POLAR_ LSD NSIGCLIP1
e Description: Define the normalise by continuum Isd sigma clip value used in the profile calculation
e Type: float
e Minimum: 0
POLAR_ LSD NSIGCLIP2
e Description: Define the normalise by continuum lsd sigma clip value used in the profile calculation
e Type: float
e Minimum: 0
POLAR LSD NWINDOW1
e Type: str
POLAR LSD NWINDOW2
e Type: str
POLAR _LSD ORDER_MASK
e Description: Define the order wavelength mask filename
e Type: str
POLAR LSD PATH
e Description: Define the spectral Isd mask directory for lsd polar calculations
e Type: str
POLAR LSD VFINAL
e Description: Define final velocity (km/s) for output LSD profile
e Type: float
POLAR_ LSD_ VINIT
e Description: Define initial velocity (km/s) for output LSD profile
e Type: float
POLAR LSD WL LOWER
e Description: Define mask for selecting lines to be used in the LSD analysis lower bounds (string list)
e Type: str
POLAR LSD WL _ UPPER
e Description: Define mask for selecting lines to be used in the LSD analysis upper bounds (string list)
e Type: str
POLAR METHOD
e Description: Define the polarimetry calculation method
e Type: str
POLAR_VALID FIBERS
e Description: Define all possible fibers used for polarimetry (define as a string list)
e Type: str
POLAR_ VALID STOKES
e Description: Define all possible stokes parameters used for polarimetry (define as a string list)
e Type: str
POST CLEAR REDUCED
e Description: Define whether (by deafult) to clear reduced directory
e Type: bool
POST OVERWRITE
e Description: Define whether (by default) to overwrite post processed files
e Type: bool
PPM_ MASK NSIG
e Description: Define allowed preprocess master mask number of sigma
e Type: float
PP _BAD EXPTIME FRACTION
e Description: Define the fraction of the required exposure time that is required for a valid observation
e Type: float
e Minimum: 0
PP CORRUPT_ HOT_ THRES
e Description: Defines the threshold in sigma that selects hot pixels
e Type: int
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e Minimum: 0
PP CORRUPT_ MED SIZE
e Description: Defines the size around badpixels that is considered part of the bad pixel
e Type: int
e Minimum: 1
PP CORRUPT_ RMS THRES
e Description: Defines the RMS threshold to also catch corrupt files
e Type: float
e Minimum: 0.0
PP _CORRUPT_SNR_ HOTPIX
e Description: Defines the snr hotpix threshold to define a corrupt file
e Type: float
e Minimum: 0.0
PP DARK MED _ BINNUM
e Description: Define the number of bins used in the dark median process - [cal pp]
e Type: int
e Minimum: 0
PP HOTPIX BOXSIZE
e Description: Defines the box size surrounding hot pixels to use
e Type: int
e Minimum: 1
PP HOTPIX FILE
e Description: Defines the pp hot pixel file (located in the data folder)
e Type: str
PP _LOWEST RMS PERCENTILE

e Description: Define the lowest rms value of the rms percentile allowed if the value of the

pp_rms_percentile-th is lower than this this value is used
e Type: float
e Minimum: 0.0

PP_MEDAMP_BINSIZE

e Description: Define the bin to use to correct low level frequences. This value cannot be smaller than

the order footprint on the array as it would lead to a set of NaNs in the downsized image
e Type: int
PP _NUM _ DARK AMP
e Description: Define the number of dark amplifiers
e Type: int
e Minimum: 0
PP NUM_ REF BOTTOM
e Description: Define the number of un-illuminated reference pixels at bottom of image
e Type: int
PP _NUM _ REF_TOP
e Description: Define the number of un-illuminated reference pixels at top of image
e Type: int
PP OBJ DPRTYPES
e Description: Define object dpr types
e Type: str
PP_RMS PERCENTILE
o Description: Define the percentile value for the rms normalisation (0-100)
e Type: int
e Minimum: 0
e Maximum: 100
PP _TOTAL AMP NUM
e Description: Define the total number of amplifiers
e Type: int
e Minimum: 0
QC_ DARK TIME
e Description: Min dark exposure time
e Type: float
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e Minimum: 0.0
QC_EXT FLUX MAX
e Description: Saturation level reached warning
e Type: float
QC_FF_MAX RMS
e Description: Maximum allowed RMS of flat field
e Type: float
QC_LOC_MAXFIT REMOVED CTR
e Description: Maximum points removed in location fit
e Type: int
e Minimum: 0
QC_LOC_ MAXFIT REMOVED WID
e Description: Maximum points removed in width fit
e Type: int
e Minimum: 0
QC_LOC_RMSMAX CTR
e Description: Maximum rms allowed in fitting location
e Type: float
e Minimum: 0.0
QC_LOC_RMSMAX WID
e Description: Maximum rms allowed in fitting width
e Type: float
e Minimum: 0.0
QC_MAX DARK
e Description: Max fraction of dark pixels (percent)
e Type: float
QC MAX DARKLEVEL
e Description: Max dark median level [ADU/s]
e Type: float
QC_MAX DEAD
e Description: Max fraction of dead pixels
e Type: float
RAW TO PP ROTATION
e Description: Define the rotation of the pp files in relation to the raw files, nrot = 0 -> same as input,
nrot = 1 -> 90deg counter-clock-wise, nrot = 2 -> 180deg, nrot = 3 -> 90deg clock-wise, nrot = 4
-> flip top-bottom, nrot = 5 -> flip top-bottom and rotate 90 deg counter-clock-wisenrot = 6 -> flip
top-bottom and rotate 180 deg, nrot = 7 -> flip top-bottom and rotate 90 deg clock-wise, nrot >=8 ->
performs a modulo 8 anyway
e Type: int
REMAKE DATABASE DEFAULT
e Description: define the default database to remake
e Type: str
REPROCESS ABSFILECOL
e Description: Define the absolute file column name for raw file table
e Type: str
REPROCESS MODIFIEDCOL
e Description: Define the modified file column name for raw file table
e Type: str
REPROCESS NIGHTCOL
e Description: Define the night name column name for raw file table
e Type: str
REPROCESS PINAMECOL
e Description: Define the pi name column name for raw file table
e Type: str
REPROCESS RAWINDEXFILE
e Description: Define the raw index filename
e Type: str
REPROCESS RUN_KEY
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e Description: Key for use in run files
e Type: str
REPROCESS SEQCOL
e Description: define the sequence (1 of 5, 2 of 5 etc) col for raw file table
e Type: str
REPROCESS SORTCOL_ HDRKEY
e Description: Define the sort column (from header keywords) for raw file table
e Type: str
REPROCESS TIMECOL
e Description: define the time col for raw file table
e Type: str
ROOT_ DRS LOC
e Description: root for localisation header keys
e Type: str
SHAPEL PLOT_ ZOOM1
e Description: Define first zoom plot for shape local zoom debug plot should be a string list (xmin, xmax,
ymin, ymax)
e Type: str
SHAPEL PLOT_ ZOOM2
e Description: Define second zoom plot for shape local zoom debug plot should be a string list (xmin,
Xmax, ymin, ymax)
e Type: str
SHAPEOFFSET ABSDEV_ THRESHOLD
e Description: very low thresholding values tend to clip valid points
e Type: float
SHAPEOFFSET BOTTOM_ PERCENTILE
e Description: defines the bottom percentile for fp peak
e Type: float
SHAPEOFFSET DEVIANT PMAX
e Description:
e Type: float
e Minimum: 0
e Maximum: 100
SHAPEOFFSET DEVIANT PMIN
e Description: Define the most deviant peaks - percentile from [min to max]
e Type: float
e Minimum: 0
e Maximum: 100
SHAPEOFFSET DRIFT MARGIN
e Description: Define the maximum allowed offset (in nm) that we allow for the detector)
e Type: float
SHAPEOFFSET FIT HC_ SIGMA
e Description: The number of sigmas that the HC spectrum is allowed to be away from the predicted
(from FP) position
e Type: float
SHAPEOFFSET FPINDEX MAX
e Description: Maximum number of FP (larger than expected number (710000 to ~25000)
e Type: int
e Minimum: 10000
e Maximum: 25000
SHAPEOFFSET FPMAX NUM _ ERROR
e Description: Define the maximum error in FP order assignment we assume that the error in FP order
assignment could range from -50 to +50 in practice, it is -1, 0 or +1 for the cases weve tested to date
e Type: int
SHAPEOFFSET MASK BORDER
e Description: Define the border in pixels at the edge of the detector
e Type: int
SHAPEOFFSET MASK EXTWIDTH
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e Description: Define the width of the FP to extract (+/- the center)
e Type: int
SHAPEOFFSET MASK PIXWIDTH
e Description: Define the width of the FP mask (+ /- the center)
e Type: int
SHAPEOFFSET MAXDEV THRESHOLD
e Description: Define the maximum allowed maximum absolute deviation away from the error fit
e Type: float
SHAPEOFFSET MED _ FILTER WIDTH
e Description: define the median filter to apply to the hc (high pass filter)]
e Type: int
SHAPEOFFSET MIN MAXPEAK FRAC
e Description: Define the minimum maxpeak value as a fraction of the maximum maxpeak
e Type: float
SHAPEOFFSET TOP_ FLOOR_FRAC
e Description: defines the floor below which top values should be set to this fraction away from the max
top value
e Type: float
SHAPEOFFSET TOP PERCENTILE
e Description: defines the top percentile for fp peak
e Type: float
SHAPEOFFSET VALID FP LENGTH
e Description: Define the valid length of a FP peak
e Type: int
SHAPEOFFSET WAVEFP INV IT
e Description: Define the number of iterations to do for the wave fp inversion trick
e Type: int
SHAPEOFFSET XOFFSET
e Description: defines the shape offset xoffset (before and after) fp peaks
e Type: int
SHAPE DEBUG_OUTPUTS
e Description: Define whether to output debug (sanity check) files
e Type: bool
SHAPE FP MASTER MIN IN GROUP
e Description: Define the minimum number of FP files in a group to mean group is valid
e Type: int
e Minimum: 1
SHAPE LARGE ANGLE MAX
e Description: the range of angles (in degrees) for the first iteration (large) and subsequent iterations
(small)
e Type: float
SHAPE LARGE_ ANGLE MIN
e Description: the range of angles (in degrees) for the first iteration (large) and subsequent iterations
(small)
e Type: float
SHAPE MASTER_ FIBER
e Description: Define the shape master dx rmsquality control criteria (per order)
e Type: float
SHAPE MASTER FP INI BOXSIZE
e Description: Define the initial search box size (in pixels) around the fp peaks
e Type: int
e Minimum: 1
SHAPE MASTER_FP_ SMALL BOXSIZE
e Description: Define the small search box size (in pixels) around the fp peaks
e Type: int
e Minimum: 1
SHAPE MASTER_ LINTRANS NITER
e Description: Define the number of iterations used to get the linear transform params
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e Type: int
e Minimum: 1
SHAPE MASTER_ VALIDFP PERCENTILE
e Description: Define the percentile which defines a true FP peak [0-100]
e Type: float
e Minimum: 0
e Maximum: 100
SHAPE MASTER_ VALIDFP THRESHOLD
e Description: Define the fractional flux an FP much have compared to its neighbours
e Type: float
e Minimum: 0
SHAPE MEDIAN FILTER SIZE
e Description: the size of the median filter to apply along the order (in pixels)
e Type: int
e Minimum: 0
SHAPE MIN GOOD_ CORRELATION
e Description: The minimum value for the cross-correlation to be deemed good
e Type: float
e Minimum: 0.0
SHAPE NSECTIONS
e Description: number of sections per order to split the order into
e Type: int
e Minimum: 1
SHAPE NUM ITERATIONS
e Description: The number of iterations to run the shape finding out to
e Type: int
e Minimum: 1
SHAPE ORDER_WIDTH
e Description: width of the ABC fibers (in pixels)
e Type: int
e Minimum: 1
SHAPE PLOT_ SELECTED_ ORDER
e Description: The order to use on the shape plot
e Type: int
e Minimum: 0
SHAPE QC_ DXMAP_STD
e Description: Defines the largest allowed standard deviation for a given per-order and per-x-pixel shift
of the FP peaks
e Type: int
SHAPE QC LTRANS RES THRES
e Description: Define the largest standard deviation allowed for the shift in x or y when doing the shape
master fp linear transform
e Type: float
SHAPE SHORT DX MEDFILT WID
e Type: int
SHAPE SIGMACLIP MAX
e Description: max sigma clip (in sigma) on points within a section
e Type: float
e Minimum: 0.0
SHAPE SMALL ANGLE MAX
e Description: the range of angles (in degrees) for the first iteration (large) and subsequent iterations
(small)
e Type: float
SHAPE SMALL ANGLE MIN
e Description: the range of angles (in degrees) for the first iteration (large) and subsequent iterations
(small)
e Type: float
SHAPE UNIQUE_ FIBERS
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e Description: define the names of the unique fibers (i.e. not AB) for use in getting the localisation
coefficients for dymap
e Type: str
SKIP DONE_PP
e Description: Define whether to skip preprocessed files that have already be processed
e Type: bool
SUMMARY LATEX PDF
e Description: Define whether we try to create a latex summary pdf (turn this off if you have any problems
with latex/pdflatex)
e Type: bool
TAPAS FILE
e Description: Define the name of the tapas file to use
e Type: str
TAPAS FILE FMT
e Description: Define the format (astropy format) of the tapas file “TAPAS FILE”
e Type: str
TELLUP ABSO EXPO KEXP
e Description: define the gaussian exponent of the kernel used in abso expo a value of 2 is gaussian, a
value >2 is boxy
e Type: float
e Minimum: 0.0
TELLUP ABSO EXPO KTHRES
e Description: define the kernel threshold in abso expo
e Type: float
e Minimum: 0.0
TELLUP_ ABSO_ EXPO_ KWID
e Description: define the gaussian width of the kernel used in abso_expo
e Type: float
e Minimum: 0.0
TELLUP CCF_SCAN_ RANGE
e Description: width in km/s for the ccf scan to determine the abso in pre-cleaning
e Type: float
e Minimum: 0.0
TELLUP CLEAN _ OH_ LINES
e Description: define whether to clean OH lines
e Type: bool
TELLUP_ DEXPO_ CONV_THRES
e Description: define dexpo convergence threshold
e Type: float
e Minimum: 0.0
TELLUP_ DEXPO_ MAX ITR
e Description: define the maximum number of iterations to try to get dexpo convergence
e Type: int
e Minimum: 1
TELLUP DO _ PRECLEANING
e Description: define whether we do pre-cleaning
e Type: bool
TELLUP D _ WATER_ ABSO
e Description: set the typical water abso exponent. Compare to values in header for high-snr targets later
e Type: float
e Minimum: 0.0
TELLUP_ FORCE_AIRMASS
e Description: define whether to force airmass fit to header airmass value
e Type: bool
TELLUP H20 CCF_FILE
e Description: define the telluric trans water abso CCF file
e Type: str
TELLUP_ OHLINE PCA_ FILE
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e Description: define the OH line pca file
e Type: str
TELLUP_ OTHERS CCF_FILE
e Description: define the telluric trans other abso CCF file
e Type: str
TELLUP OTHER BOUNDS
e Description: set the lower and upper bounds (String list) for the exponent of the other species of
absorbers
e Type: str
TELLUP REMOVE_ ORDS
e Description: define the orders not to use in pre-cleaning fit (due to theraml background)
e Type: str
TELLUP_ SNR_ MIN THRES
e Description: define the minimum snr to accept orders for pre-cleaning fit
e Type: float
e Minimum: 0.0
TELLUP TRANS SIGLIM
e Description: define the threshold for discrepant transmission (in sigma)
e Type: float
e Minimum: 0.0
TELLUP_ TRANS THRES
e Description: define the transmission threshold (in exponential form) for keeping valid transmission
e Type: float
TELLUP_ WATER BOUNDS
e Description: set the lower and upper bounds (string list) for the exponent of water absorber
e Type: str
TELLURIC FIBER TYPE
e Description: the fiber required for input template files
e Type: str
TELLURIC FILETYPE
e Description: the OUTPUT type (KW _OUTPUT header key) and DrsFitsFile name required for input
template files
e Type: str
TELLU _ABSORBERS
e Description: Define list of absorbers in the tapas fits table
e Type: str
TELLU_ ALLOWED DPRTYPES
e Description: The allowed input DPRTYPES for input telluric files
e Type: str
TELLU BLACKLIST NAME
e Description: Define telluric black list name
e Type: str
TELLU CUT BLAZE NORM
e Description: Define level above which the blaze is high enough to accurately measure telluric
e Type: float
TELLU_ DB _ MATCH
e Description: Define the match type for telluDB files match = older when more than one file for each
key will select the newest file that is OLDER than time in fitsfilename match = closest when more than
on efile for each key will select the file that is closest to time in fitsfilename if two files match with keys
and time the key lower in the calibDB file will be used
e Type: str
TELLU_ LIST DIRECTORY
e Description: Define telluric black/white list directory
e Type: str
TELLU WHITELIST NAME
e Description: Define telluric white list name
e Type: str
THERMAL ALWAYS EXTRACT
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e Description: define whether to always extract thermals (i.e. overwrite existing files)
e Type: bool
THERMAL BLUE LIMIT
e Description: define thermal blue limit (in nm)
e Type: float
THERMAL CORRECT
e Description: whether to apply the thermal correction to extractions
e Type: bool
THERMAL CORRETION TYPE1
e Description: define DPRTYPEs we need to correct thermal background using telluric absorption
(TAPAS)
e Type: str
THERMAL CORRETION TYPE2
e Description: define DPRTYPESs we need to correct thermal background using method 2
e Type: str
THERMAL ENVELOPE PERCENTILE
e Description: define the percentile to measure the background for correction type 2
e Type: float
e Minimum: 0
e Maximum: 100
THERMAL EXTRACT_ TYPE
e Description: define the type of file to use for wave solution (currently allowed are “E2DS” or “E2DSFE”)
e Type: str
THERMAL FILTER WID
e Description: width of the median filter used for the background
e Type: int
THERMAL ORDER
e Description: define the order to perform the thermal background scaling on
e Type: int
THERMAL PLOT _ START_ ORDER
e Description: define the order to plot on the thermal debug plot
e Type: int
THERMAL RED LIMIT
e Description: define thermal red limit (in nm)
e Type: float
THERMAL THRES TAPAS
e Description: maximum tapas transmission to be considered completely opaque for the purpose of back-
ground determination in last order.
e Type: float
USE _SKYDARK CORRECTION
e Description: Define whether to use SKYDARK for dark corrections
e Type: bool
USE SKYDARK ONLY
e Description: If use skydark correction is True define whether we use the SKYDARK only or use
SKYDARK/DARK (whichever is closest)
e Type: bool
WAVENIGHT PLT_ BINL
e Description: wave night plot hc bin lower bound in multiples of rms
e Type: float
e Minimum: 0
WAVENIGHT PLT BINU
e Description: wave night plot hc bin upper bound in multiples of rms
e Type: float
e Minimum: 0
WAVENIGHT PLT NBINS
e Description: wave night plot hist number of bins
e Type: int
e Minimum: 0
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WAVEREF EDGE WMAX
e Description: minimum distance to the edge of the array to consider a line
o Type: int
e Minimum: 0
WAVEREF _FITDEG
e Description: get the degree to fix master wavelength to in hc mode
e Type: int
e Minimum: 1
WAVEREF FP NHIGH
e Description: define the highest N for fp peaks
e Type: int
e Minimum: 1
WAVEREF FP NLOW
e Description: define the lowest N for fp peaks
e Type: int
e Minimum: 0
WAVEREF FP POLYINV
e Description: define the number of iterations required to do the Fp polynomial inversion
e Type: int
e Minimum: 1
WAVEREF_ HC _ BOXSIZE
e Description: value in pixel (+/-) for the box size around each HC line to perform fit
e Type: int
e Minimum: 0
WAVEREF_ HC FIBTYPES
e Type: str
WAVEREF NSIG MIN
e Description: min SNR to consider the line
e Type: int
e Minimum: 0
WAVE ALWAYS EXTRACT
e Description: define whether to always extract HC/FP files in the wave code (even if they
e Type: bool
WAVE CCF_DETNOISE
e Description: The detector noise to use for the FP CCF
e Type: float
e Minimum: 0.0
WAVE CCF_ MASK
e Description: The filename of the CCF Mask to use for the FP CCF
e Type: str
WAVE CCF_MASK FMT
e Description: Define the CCF mask format (must be an astropy.table format)
e Type: str
WAVE CCF_ MASK MIN WEIGHT
e Description: Define the weight of the CCF mask (if 1 force all weights equal)
e Type: float
WAVE CCF MASK NORMALIZATION

e Desc_ription: Define the default CCF MASK normalisation mode for FP CCF options are: None for no

normalization all for normalization across all ordersorder for normalization for each order
e Type: str
WAVE CCF_ MASK PATH
e Description: Define the ccf mask path the FP CCF
e Type: str
WAVE CCF_ MASK UNITS
e Description: Define the wavelength units for the mask for the FP CCF
e Type: str
WAVE CCF_MASK WIDTH
e Description: Define the width of the template line (if 0 use natural)
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e Type: float
WAVE CCF_ NOISE BOXSIZE
e Description: The size around a saturated pixel to flag as unusable for wave dv rms calculation
e Type: int
e Minimum: 0.0
WAVE CCF_ NOISE SIGDET
e Description: The value of the noise for wave dv rms calculation snr = flux/sqrt(flux + noise”2)
e Type: float
e Minimum: 0.0
WAVE CCF_NOISE_THRES
e Description: The maximum flux for a good (unsaturated) pixel for wave dv rms calculation
e Type: float
e Minimum: 0.0
WAVE CCF_N_ ORD_ MAX
e Description: Define the number of orders (from zero to ccf num_orders max) to use to calculate the
FP CCF
e Type: int
e Minimum: 1
WAVE CCF_RV_THRES QC
e Description: define the quality control threshold from RV of CCF FP between master fiber and other
fibers, above this limit fails QC [m/s]
e Type: float
e Minimum: 0
WAVE CCF_SMART MASK MAXLAM
e Description: define the maximum wavelength for the smart mask [nm]|
e Type: float
e Minimum: 0
WAVE CCF_SMART MASK MINLAM
e Description: define the minimum wavelength for the smart mask [nm]
e Type: float
e Minimum: 0
WAVE CCF_SMART_ MASK TRIAL NMAX
e Description: define the converges parameter for dwave in smart mask generation
e Type: float
e Minimum: 0
WAVE CCF_SMART MASK TRIAL NMIN
e Description: define a trial minimum FP N value (should be lower than true minimum FP N value)
e Type: int
e Minimum: 0
WAVE CCF_SMART MASK WIDTH
e Description: define the width of the lines in the smart mask [km/s]
e Type: float
e Minimum: 0
WAVE CCF_STEP
e Description: The CCF step size to use for the FP CCF
e Type: float
e Minimum: 0.0
WAVE CCF_TARGET_ RV
e Description: The target RV (CCF center) to use for the FP CCF
e Type: float
e Minimum: 0.0
WAVE CCF_UPDATE MASK
o Description: Define whether to regenerate the fp mask (WAVE CCF_ MASK) when we update the
cavity width in the master wave solution recipe
e Type: bool
WAVE CCF_WIDTH
e Description: The CCF width size to use for the FP CCF
e Type: float
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e Minimum: 0.0
WAVE EXTRACT TYPE
e Description: define the type of file to use for wave solution (currently allowed are “E2DS” or “E2DSFEF”
e Type: str
WAVE FIBER_ COMP_PLOT_ ORD
e Description: define the wave fiber comparison plot order number
e Type: int
e Minimum: 0
WAVE_ FIT DEGREE
e Description: define the fit degree for the wavelength solution
e Type: int
WAVE FP BLAZE THRES
e Description: Minimum blaze threshold to keep FP peaks
e Type: float
e Minimum: 0.0
WAVE FP_CAVFIT DEG
e Description: Define the polynomial fit degree between FP line numbers and the measured cavity width
for each line
e Type: int
e Minimum: 0
WAVE FP_ CAVFIT MODE
e Description: Select the FP cavity fitting (WAVE _MODE_FP = 1 only) Should be one of the following:
0 - derive using the 1/m vs d fit from HC lines 1 - derive using the 11 vs d fit from HC lines
e Type: int
WAVE FP_ DOPDO
e Description: Define the initial value of FP effective cavity width 2xd in nm
e Type: float
e Minimum: 0.0
WAVE FP_ DPRLIST
e Description: define the dprtype for generating FPLINES (string list)
e Type: str
WAVE FP DV _ MAX
e Description: Maximum DV to keep HC lines in combined (WAVE NEW) solution
e Type: float
e Minimum: 0.0
WAVE FP ERRX MIN
e Description: Define the minimum instrumental error
e Type: float
e Minimum: 0.0
WAVE FP LARGE_ JUMP
e Description: Define the FP jump size that is too large
e Type: float
e Minimum: 0
WAVE FP_ LLDIF MAX
e Description: Maximum FP peaks wavelength separation fraction diff. from median
e Type: float
e Minimum: 0.0
WAVE FP_ LLDIF_MIN
e Description: Minimum FP peaks wavelength separation fraction diff. from median
e Type: float
e Minimum: 0.0
WAVE FP_ LLFIT MODE
e Description: Select the FP wavelength fitting (WAVE _MODE_ FP = 1 only) Should be one of the
following: O - use fit _1d_solution function 1 - fit with sigma-clipping and mod 1 pixel correction
e Type: int
WAVE FP LL DEGR_FIT
e Description: Define the wavelength fit polynomial order
e Type: int
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e Minimum: 0
WAVE FP_ LL OFFSET
e Description: Maximum fract. wavelength offset between cross-matched FP peaks
e Type: float
e Minimum: 0.0
WAVE FP MAX LLFIT RMS
e Description: Define the max rms for the wavelength sigma-clip fit
e Type: float
e Minimum: 0
WAVE FP NORM_ PERCENTILE
e Description: define the percentile to normalize the spectrum to (per order) used to determine FP peaks
(peaks must be above a normalised limit defined in WAVE _FP_ PEAK LIM
e Type: float
e Minimum: 0.0
WAVE FP_ P2P WIDTH_ CUT
e Description: Define peak to peak width that is too large (removed from FP peaks)
e Type: float
e Minimum: 0.0
WAVE FP PEAK LIM
e Description: define the normalised limit below which FP peaks are not used
e Type: float
e Minimum: 0.0
WAVE FP_ PLOT MULTI INIT
e Description: First order for multi-order wave fp plot
e Type: int
e Minimum: 0
WAVE FP PLOT MULTI NBO
e Description: Number of orders in multi-order wave fp plot
e Type: int
e Minimum: 1
WAVE_ FP_SIGCLIP
e Description: Sigma-clip value for sigclip polyfit
e Type: float
e Minimum: 0.0
WAVE FP UPDATE CAVITY
e Description: Decide whether to refit the cavity width (will update if files do not exist)
e Type: bool
WAVE FP WEIGHT THRES
e Description: Define the weight threshold (small number) below which we do not keep fp lines
e Type: float
e Minimum: 0.0
WAVE FP_ XDIF MAX
e Description: Maximum FP peaks pixel separation fraction diff. from median
e Type: float
e Minimum: 0.0
WAVE FP_ XDIF_ MIN
e Description: Minimum FP peaks pixel separation fraction diff. from median
e Type: float
e Minimum: 0.0
WAVE HC_ FITBOX EWMAX
e Description:
e Type: float
e Minimum: 0.0
WAVE HC FITBOX EWMIN
e Description: the e-width of the line expressed in pixels.
e Type: float
e Minimum: 0.0

WAVE_HC_FITBOX GFIT DEG

5.2. Glossary 58



APERO Documentation, 0.8.001

e Description: the fit degree for the wave hc gaussian peaks fit
e Type: int
WAVE HC FITBOX RMS DEVMAX
e Description:
e Type: float
e Minimum: 0.0
WAVE HC FITBOX RMS DEVMIN
e Description: the RMS of line-fitted line must be between DEVMIN and DEVMAX of the peak value
must be SNR>5 (or 1/SNR<0.2)
e Type: float
e Minimum: 0.0
WAVE HC FITBOX SIGMA
e Description: number of sigma above local RMS for a line to be flagged as such
e Type: float
WAVE HC_ FITBOX _ SIZE
e Description: width of the box for fitting HC lines. Lines will be fitted from -W to +W, so a 2*W+1
window
e Type: int
WAVE HC MAX DV _ CAT_ GUESS
e Description: Maximum distance between catalog line and init guess line to accept line in m/s
e Type: int
e Minimum: 0.0
WAVE HC NITER_ FIT TRIPLET
e Description: Number of times to run the fit triplet algorithm
e Type: int
e Minimum: 1
WAVE HC NMAX BRIGHT
e Description: number of bright lines kept per order avoid >25 as it takes super long avoid <12 as some
orders are ill-defined and we need >10 valid lines anyway 20 is a good number, and we see no reason to
change it
e Type: int
e Minimum: 10
e Maximum: 30
WAVE HC QC_ SIGMA MAX
e Description: quality control criteria if sigma greater than this many sigma fails
e Type: float
e Minimum: 0.0
WAVE HC RESMAP DV _ SPAN
e Description: Defines the dv span for PLOT WAVE HC RESMAP debug plot, should be a string list
containing a min and max dv value
e Type: str
WAVE HC_ RESMAP_SIZE
e Description: Define the resolution and line profile map size (y-axis by x-axis)
e Type: str
WAVE HC RESMAP XLIM
e Description: Defines the x limits for PLOT _WAVE_ HC RESMAP debug plot, should be a string list
containing a min and max x value
e Type: str
WAVE HC RESMAP _ YLIM
e Description: Defines the y limits for PLOT WAVE HC_ RESMAP debug plot, should be a string list
containing a min and max y value
e Type: str
WAVE HC_ RES MAXDEV_ THRES
e Description: Define the maximum allowed deviation in the RMS line spread function
e Type: float
WAVE HC TFIT CUT_ THRES
e Description: Cut threshold for the triplet line fit [in km/s]
e Type: float
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e Minimum: 0.0
WAVE HC_ TFIT DEG
e Description: The fit degree between triplets
e Type: int
e Minimum: 0
WAVE HC TFIT DVCUT_ ALL
e Description:
e Type: float
e Minimum: 0.0
WAVE HC_ TFIT DVCUT_ORDER
e Description: Define the distance in m/s away from the center of dv hist points outside will be rejected
/5
e Type: float
e Minimum: 0.0
WAVE HC_ TFIT MINNUM LINES
e Description: Minimum number of lines required per order
e Type: int
e Minimum: 0
WAVE HC_ TFIT MINTOT LINES
e Description: Minimum total number of lines required
e Type: int
e Minimum: 0
WAVE HC_ TFIT ORDER_FIT CONT
e Description: this sets the order of the polynomial used to ensure continuity in the xpix vs wave solutions
by setting the first term = 12, we force that the zeroth element of the xpix of the wavelegnth grid is
fitted with a 12th order polynomial as a function of order number (format = string list separated by
commas
e Type: str
WAVE HC_ TFIT SIGCLIP NUM
e Description: Number of times to loop through the sigma clip for triplet fit
e Type: int
e Minimum: 1
WAVE HC TFIT SIGCLIP THRES
e Description: Sigma clip threshold for triplet fit
e Type: float
e Minimum: 0.0
WAVE LINELIST AMPCOL
e Description:
e Type: str
WAVE LINELIST COLS
e Description: Define the line list file column names (must be separated by commas and must be equal
to the number of columns in file)
e Type: str
WAVE LINELIST FILE
e Description: Define the line list file (located in the DRS_ WAVE DATA directory)
e Type: str
WAVE LINELIST FMT
e Type: str
WAVE LINELIST START
e Description: Define the line list file row the data starts
e Type: int
WAVE LINELIST WAVECOL
e Description: Define the line list file wavelength column and amplitude column Must be in
WAVE LINELIST COLS
e Type: str
WAVE LITTROW CUT_ STEP 1
e Description: Define the littrow cut steps for the HC wave solution
e Type: int
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LITTROW CUT STEP 2

e Description: Define the littrow cut steps for the FP wave solution
o Type: int

LITTROW EXT ORDER FIT DEG

same as ic_1l_degr fit
e Type: int
_LITTROW_FIG _DEG 1

" e Description: Define the order fit for the Littrow solution (fit along the orders) TODO needs to be the

) DebCI‘lptIOn Define the fit polynomial order for the Littrow fit (fit across the orders) for the HC wave

solution
e Type: int
_LITTROW _FIG_DEG_ 2

e Description: Define the fit polynomial order for the Littrow fit (fit across the orders) for the FP wave

solution
e Type: int
LITTROW_ ORDER_FINAL 1
e Description: Define the order to end the Littrow fit at for the HC wave solution
e Type: int
_LITTROW _ORDER_FINAL 2
° DebCI‘lptIOH Define the order to end the Littrow fit at for the FP wave solution
e Type: int
_LITTROW_ ORDER _ INIT 1
e Description: Define the order to start the Littrow fit from for the HC wave solution
e Type: int
LITTROW ORDER _ INIT 2
e Description: Define the order to start the Littrow fit from for the FP wave solution
e Type: int
LITTROW_ QC DEV_ MAX
e Description: Maximum littrow Deviation from wave solution (at x cut points)
e Type: float

_LITTROW_QC_RMS_MAX

e Description: Maximum littrow RMS value

e Type: float

_LITTROW _REMOVE_ ORDERS

o Debcrlptmn Define orders to ignore in Littrow fit (should be a string list separated by commas
e Type: str

MASTER FIBER

" e Description: Define wave master fiber (controller fiber)

e Type: str

MODE_FP

e Description: Define the mode to calculate the fp wave solution
e Type: int

MODE_ HC

e Description: Define the mode to calculate the hc wave solution
e Type: int

_NIGHT _DCAVITY

e Description: starting point for the cavity corrections
e Type: float

e Minimum: 0.0

_NIGHT HC_SIGCLIP

e Description: define the sigma clip value to remove bad he lines
e Type: float

e Minimum: 0.0

NIGHT MED ABS DEV

e Description: median absolute deviation cut off

e Type: float

e Minimum: 0.0

NIGHT NITERATIONS1
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e Description: number of iterations for hc convergence
e Type: int
e Minimum: 1
WAVE NIGHT NITERATIONS2
e Description: number of iterations for fp convergence
e Type: int
e Minimum: 1
WAVE NIGHT NSIG FIT CUT
e Description: sigma clipping for the fit
e Type: float
e Minimum: 1
WAVE N ORD_FINAL
e Description: Defines order to which the solution is calculated
e Type: int
WAVE N ORD_START
e Description: Defines order from which the solution is calculated
e Type: int
WAVE PIXEL SHIFT INTER
e Description: Define intercept and slope for a pixel shift
e Type: float
WAVE PIXEL_ SHIFT SLOPE
e Description:
e Type: float
WAVE T ORDER_START
e Description: Defines echelle of first extracted order
e Type: int

5.2.5 Keywords (Autogen)

KW _ ACQTIME
e Description: define the HEADER key for acquisition time Note must set the date format in
KW _ ACQTIME FMT
KW _ AIRMASS
e Description: define the airmass HEADER key
e Type: float
KW _ BBAD
e Description: fraction of bad pixels with all criteria
e Type: float
KW _ BBFLAT
e Description: fraction of bad pixels from flat
e Type: float
KW _BERV
e Description: the BERV calculated with KW _BERVSOURCE
e Type: float
KW _ BERVALT
e Description: the observatory altitude used to calculate the BERV
e Type: float
KW _ BERVDEC
e Description: the Declination used to calculate the BERV
e Type: float
KW _ BERVEPOCH
e Description: the epoch (jd) used to calculate the BERV
e Type: float
KW BERVGAIA ID
e Description: the Gaia ID used to identify KW _BERV _POS_ SOURCE for BERV calculation
e Type: str
KW _ BERVLAT
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e Description: the observatory latitude used to calculate the BERV
e Type: float
KW _ BERVLONG
e Description: the observatory longitude used to calculate the BERV
e Type: float
KW BERVMAX
e Description: the maximum BERV found across 1 year (with KW_BERVSOURCE)
e Type: float
KW _ BERVMAX EST
e Description: the maximum BERV found across 1 year (calculated with estimate)
e Type: float
KW _ BERVOBJNAME
e Description: the OBJNAME used to identify KW _BERV _POS SOURCE for BERV calculation
e Type: str
KW _ BERVPLX
e Description: the parallax [mas| used to calculate the BERV
e Type: float
KW _ BERVPMDE
e Description: the pmde [mas/yr] used to calculate the BERV
e Type: float
KW _ BERVPMRA
e Description: the pmra [mas/yr] used to calculate the BERV
e Type: float
KW _ BERVRA
e Description: the Right Ascension used to calculate the BERV
e Type: float
KW _ BERVRV
e Description: the rv [km/s] used to calculate the BERV
e Type: float
KW _ BERVSOURCE
e Description: the source of the calculated BERV parameters
e Type: str
KW BERV_ EST
e Description: the BERV calculated with the estimate
e Type: float
KW _ BERV_GAIA BPMAG
e Description: the Gaia BP mag (if present) for the gaia query
e Type: float
KW BERV GAIA GMAG
e Description: the Gaia G mag (if present) for the gaia query
e Type: float
KW _ BERV_GAIA MAGLIM
e Description: the Gaia G mag limit used for the gaia query
e Type: float
KW BERV_ GAIA PLXLIM
e Description: the Gaia parallax limit used the gaia query
e Type: float
KW _ BERV_GAIA RPMAG
e Description: the Gaia RP mag (if present) for the gaia query
e Type: float
KW _ BERV_OBSTIME
e Description: the actual jd time used to calculate the BERV
e Type: float
KW _ BERV_ OBSTIME METHOD
e Description: the method used to obtain the berv obs time
e Type: str
KW _ BERV_POS SOURCE
e Description: the source of the BERV star parameters (header or gaia)
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e Type: str
KW _ BHOT

e Description

e Type: float
KW _BJD

e Description

e Type: float
KW _ BJD_ EST

e Description

e Type: float

: fraction of hot pixels

: the Barycenter Julian date calculate with KW _BERVSOURCE

: the Barycenter Julian date calculated with the estimate

KW _ BLAZE BPRCNTL

e Description
e Type: float
KW _ BLAZE CUT
e Description
e Type: float
KW _ BLAZE DEG
e Description
e Type: int

: The blaze sinc bad percentile value used

: the blaze cut used

: the blaze degree used (to fit)

KW _BLAZE_NITER

e Description
e Type: int

: The number of iterations used in the blaze sinc fit

KW _BLAZE SCUT

e Description
e Type: float

: The blaze sinc cut threshold used

KW _BLAZE_SIGFIG

e Description
e Type: float
KW _ BLAZE WID

e Description:

e Type: float
KW _ BNDARK

e Description:

e Type: float
KW _ BNFLAT

e Description:

e Type: float
KW _ BNILUM

e Description:

e Type: float
KW _ BTOT

e Description:

e Type: float
KW _ CALIBWH

e Description:

e Type: str
KW _ CASS TEMP

e Description:

e Type: float
KW _ CCAS

e Description:

e Type: str

: The blaze sinc sigma clip (rejection threshold) used

the blaze with used

fraction of non-finite pixels in dark

fraction of non-finite pixels in flat

fraction of un-illuminated pixels (from engineering flat)

fraction of total bad pixels

define the calibration wheel position

define the cassegrain temperature HEADER key

define the science fiber type HEADER key

KW _CCF_BOXSIZE
e Description: the size in pixels around saturated pixels to regard as bad pixels used in the ccf photon
noise calculation

e Type: int

KW _CCF_DVRMS_CC

e Description

: the dev rms calculated during the CCF [m/s]

5.2. Glossary

64



APERO Documentation, 0.8.001

e Type: float
KW CCF_DVRMS _ SP
e Description: the dv rms calculated for spectrum [m/s]
e Type: float
KW _ CCF_MASK
e Description: the ccf mask file used
e Type: str
KW _ CCF_MASK MIN
e Description: the minimum weight of a line in the CCF MASK used
e Type: float
KW CCF_ MASK UNITS
e Description: the wavelength units used in the CCF Mask for line centers
e Type: str
KW _ CCF_MASK WID
e Description: the mask width of lines in the CCF Mask used
e Type: float
KW CCF_ MAXFLUX
e Description: the upper limit for good pixels (above this are bad) used in the ccf photon noise calculation
e Type: float
KW _ CCF_MEAN_ CONSTRAST
e Description: the mean constrast (depth of fit ccf) from the mean ccf
e Type: float
KW CCF_MEAN_ FWHM
e Description: the mean fwhm from the mean ccf
e Type: float
KW _ CCF_MEAN_ RV
e Description: The mean rv calculated from the mean ccf
e Type: float
KW _ CCF_NMAX
e Description: The last order used in the mean CCF (from 0 to nmax are used)
e Type: int
KW _ CCF_RV_CORR
e Description: the corrected radial velocity of the object (taking into account the FP RVs)
e Type: float
KW _ CCF_RV_DRIFT
e Description: The radial velocity drift between wave sol FP and simultaneous FP (if present) if simula-
taneous FP not present this is just the wave solution FP CCF value
e Type: float
KW _ CCF_RV_OBJ
e Description: The radial velocity measured from the object CCF against the CCF MASK
e Type: float
KW _ CCF_RV_SIMU_FP
o Description: The radial velocity measured from a simultaneous FP CCF (FP in reference channel)
e Type: float
KW _ CCF_RV_ TIMEDIFF
e Description: the time diff (in days) between wave file and file (fiber specific)
e Type: str
KW _ CCF_RV_WAVEFILE
e Description: the wave file used for the rv (fiber specific)
e Type: str
KW _ CCF_RV_WAVESRCE
e Description: the wave file source used for the rv reference fiber
e Type: str
KW CCF_ RV WAVETIME
e Description: the wave file time used for the rv [mjd| (fiber specific)
e Type: str
KW CCF_RV_WAVE FP
e Description: The radial velocity measured from the wave solution FP CCF
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e Type: float
KW _ CCF_SIGDET
e Description: the read noise used in the photon noise uncertainty calculation in the ccf
e Type: float
KW _ CCF_STEP
e Description: the ccf step used (in km/s)
e Type: float
KW _ CCF_TARGET_ RV
e Description: the central rv used (in km/s) rv elements run from rv +/- width in the ccf
e Type: float
KW _ CCF_TOT_ LINES
e Description: the total number of mask lines used in all ccfs
e Type: int
KW _ CCF_WIDTH
e Description: the width of the ccf used (in km/s)
e Type: float
KW _ CDBBACK
e Description: background calibration file used
e Type: str
KW _ CDBBAD
e Description: bad pixel calibration file used
e Type: str
KW _ CDBBLAZE
e Description: blaze calibration file used
e Type: str
KW _ CDBDARK
e Description: dark calibration file used
e Type: str
KW _ CDBFLAT
e Description: flat calibration file used
e Type: str
KW _ CDBLOCO
e Description: localisation calibration file used
e Type: str
KW _ CDBORDP
e Description: order profile calibration file used
e Type: str
KW _ CDBSHAPEDX
e Description: shape dx calibration file used
e Type: str
KW _ CDBSHAPEDY
e Description: shape dy calibration file used
e Type: str
KW CDBSHAPEL
e Description: shape local calibration file used
e Type: str
KW _ CDBTHERMAL
e Description: thermal calibration file used
e Type: str
KW _ CDBWAVE
e Description: wave solution calibration file used
e Type: str
KW _ CDEN
e Description: define the density HEADER key
e Type: str
KW _ CMMTSEQ
e Description: define polarisation HEADER key
e Type: str
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KW _ CMPLTEXP
e Description: define the exposure number within sequence HEADER key
o Type: int
KW _COSMIC
e Description: whether cosmics where rejected
e Type: int
KW _ COSMIC_ CUT
e Description: the cosmic cut criteria
e Type: float
KW _ COSMIC_ THRES
e Description: the cosmic threshold used
e Type: float
KW _ CREF
e Description: define the reference fiber type HEADER key
e Type: str
KW _ C_ CVRTE
e Description: whether the calibratoins have been converted to electrons
e Type: str
Kw _ C_ FLIP
e Description: whether the calibrations have been flipped
e Type: str
KW C FTYPE
e Description: whether the calibrations have an ftype
e Type: str
KW _ C_ RESIZE
e Description: whether the calibrations have been resized
e Type: str
KW _ DARK B DEAD
e Description: The fraction of dead pixels in the blue part of the dark (in %)
e Type: float
KW _ DARK B MED
e Description: The median dark level in the blue part of the dark in ADU/s
e Type: float
KW _ DARK CUT
e Description: The threshold of the dark level to retain in ADU
e Type: float
KW _ DARK DEAD
e Description: The fraction of dead pixels in the dark (in %)
e Type: float
KW _ DARK MED
e Description: The median dark level in ADU/s
e Type: float
KW DARK R DEAD
e Description: The fraction of dead pixels in the red part of the dark (in %)
e Type: float
KW _ DARK R _ MED
e Description: The median dark level in the red part of the dark in ADU/s
e Type: float
KW _ DATE OBS
e Description: define the observation date HEADER key
e Type: float
KW _ DBERV
e Description: the derivative of the BERV (BERV at time + 1s - BERV)
e Type: float
KW _ DBERV_EST

e Description: the derivative of the BERV (BERV at time + 1s - BERV) calculated with estimate

e Type: float
KW _ DPRTYPE
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e Description: Define the key to get the data fits file type
e Type: str
KW _ DRS BPMAG
e Description: the Gaia BP magnitude to be used by the drs (after preprocessing)
e Type: float
KW _ DRS BPMAG S
e Description: the source of the bpmag used by the drs (after preprocessing)
e Type: str
KW _ DRS DATE
e Description: DRS version date keyword
e Type: str
KW DRS DATE NOW
e Description: Processed date keyword
e Type: str
KW _ DRS_ DEC
e Description: the declination to be used by the drs (after preprocessing)
e Type: float
KW _ DRS DEC_ S
e Description: the source of the dec to be used by the drs (after preprocessing)
e Type: str
KW _ DRS EPOCH
e Description: the epoch to be used by the drs (after preprocessing)
e Type: float
KW _ DRS EPOCH_S
e Description: the source of the epoch used by the drs (after preprocessing)
e Type: str
KW _ DRS GAIAID
e Description: the gaia id to be used by the drs (after preprocessing)
e Type: str
KW _ DRS GAIAID S
e Description: the source of the gaia id to be used by the drs (after preprocessing)
e Type: str
KW _ DRS GMAG
e Description: the Gaia G magnitude to be used by the drs (after preprocessing)
e Type: float
KW _ DRS GMAG_S
e Description: the source of the gmag used by the drs (after preprocessing)
e Type: str
KW _ DRS OBJNAME
e Description: the object name to be used by the drs (after preprocessing)
e Type: str
KW _ DRS OBJNAME S
e Description: the source of the object name used by the drs
e Type: str
KW DRS PLX
e Description: the parallax to be used by the drs (after preprocessing)
e Type: float
KW _ DRS PLX S
e Description: the source of the parallax used by the drs (after preprocessing)
e Type: str
KW _ DRS_ PMDE
e Description: the proper motion in dec to be used by the drs (after preprocessing)
e Type: float
KW DRS PMDE S
e Description: the source of the pmde used by the drs (after preprocessing)
e Type: str
KW _ DRS_ PMRA
e Description: the proper motion in ra to be used by the drs (after preprocessing)
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e Type: float
KW _ DRS PMRA S
e Description: the source of the pmra used by the drs (afer prepreocessing)
e Type: str
KW _ DRS QC
e Description: the drs qc
e Type: str
KW _ DRS QC_ LOGIC
e Description: the logic of the quality control parameter
e Type: str
KW DRS QC NAME
e Description: the name of the quality control parameter
e Type: str
KW _ DRS_ QC_ PASS
e Description: whether this quality control parameter passed
e Type: str
KW _ DRS QC_ VAL
e Description: the value of the qc
e Type: str
KW _ DRS RA
e Description: the right ascension to be used by the drs (after preprocessing)
e Type: float
KW DRS RA S
e Description: the source of the ra to be used by the drs (after preprocessing)
e Type: str
KW _ DRS RPMAG
e Description: the Gaia RP magnitude to be used by the drs (after preprocessing)
e Type: float
KW _ DRS RPMAG S
e Description: the source of the rpmag used by the drs (after preprocessing)
e Type: str
KW _ DRS_ RV
e Description: the radial velocity to be used by the drs (after preprocessing)
e Type: float
KW DRS RV _S
e Description: the source of the radial velocity used by the drs (after preprocessing)
e Type: str
KW DRS TEFF
e Description: the effective temperature to be used by the drs (after preprocessing)
e Type: float
KW _ DRS TEFF_S
e Description: the source of teff used by the drs (after preprocessing)
e Type: str
KW _ EXPREQ
e Description: define the required exposure time HEADER key (used to get value only)
e Type: float
KW _ EXPTIME
e Description: define the exposure time HEADER key (used to get value only)
e Type: float
KW _ EXT END
e Description: the end order for extraction
e Type: int
KW _ EXT RANGE1l
e Description: the upper bound for extraction of order
e Type: int
KW _ EXT RANGE2
e Description: the lower bound for extraction of order
e Type: int
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KW _ EXT SNR
e Description: SNR calculated in extraction process (per order)
e Type: float
KW _ EXT START
e Description: the start order for extraction
e Type: int
KW _ EXT TYPE
e Description: The extraction type (only added for E2DS files in extraction)
e Type: str
KW _FIBER
e Description: the fiber name
e Type: str
KW _ FRMTIME
e Description: define the frame time HEADER key
e Type: float
KW _ FTELLU_ ABSO_ PREFIX
e Description: The prefix for molecular
e Type: float
KW _ FTELLU ABSO_SRC
e Description: The source of the loaded absorption (npy file or trans _file from database)
e Type: str
KW FTELLU ADD DPC
e Description: whether we added first derivative to principal components
e Type: bool
KW _ FTELLU AMP_ PC
e Description: Telluric principle component amplitudes (for use with 1D list)
e Type: float
KW _ FTELLU DVTELL1
e Description: Telluric principle component first derivative
e Type: float
KW _ FTELLU_ DVTELL2
e Description: Telluric principle component second derivative
e Type: float
KW _ FTELLU_ FIT DPC
e Description: whether we fitted the derivatives of the principal components
e Type: bool
KW _ FTELLU_ FIT_ ITERS
e Description: the number of iterations used to fit
e Type: int
KW _ FTELLU_ FIT KEEP NUM
e Description: Number of good pixels requirement used
e Type: int
KW _ FTELLU FIT MIN TRANS
e Description: The minimum transmission used
e Type: float
KW _ FTELLU IM PX SIZE
e Description: The image pixel size used
e Type: float
KW _ FTELLU KERN VSINI
e Description: The smoothing kernel size [km/s| used
e Type: float
KW _ FTELLU LAMBDA MAX
e Description: The maximum wavelength used
e Type: float
KW _ FTELLU LAMBDA MIN
e Description: The minimum wavelength used
e Type: float
KW _ FTELLU_ NPC
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e Description: The number of principle components used
e Type: int
KW _ FTELLU_ NTRANS
e Description: The number of trans files used in pc fit (closest in expo h20/others)
e Type: int
KW _ FTELLU RECON LIM
e Description: the log limit in minimum absorption used
e Type: float
KW _ FTELLU_ TAU H20
e Description: Tau Water depth calculated in fit tellu
e Type: float
KW _ FTELLU TAU REST
e Description: Tau Rest depth calculated in fit tellu
e Type: float
KW _ FTELLU TEMPHASH
e Description: the hash for the template generation (unique)
e Type: str
KW _ FTELLU TEMPLATE
e Description: the template that was used (or None if not used)
e Type: str
KW _ FTELLU TEMPNUM
e Description: the number of template files used
e Type: int
KW _ FTELLU TEMPTIME
e Description: the hash for the template generation (unique)
e Type: str
KW GAIA ID
e Description: define the gaia id
e Type: str
KW _ GAIN
e Description: define the gain HEADER key (used to get value only)
e Type: float
KW HUMIDITY
e Description: define the humidity HEADER key
e Type: float
KW _ IDENTIFIER
e Description: Define the header key that uniquely identifies the file (i.e. an odometer code)
KW INFILE1
e Description: input files
e Type: str
KW _INFILE2
e Description: input files
e Type: str
KW INFILE3
e Description: input files
e Type: str
KW _INIT WAVE
e Description: the initial wave file used for wave solution
e Type: str
KW _ INPUTRV
e Description: define the rv HEADER key
e Type: float
KW _ LEAK BADR_ U
e Description: Define the bad ratio offset limit used for correcting leakage
e Type: float
KW LEAK BP U
e Description: Define the background percentile used for correcting leakage
e Type: float
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KW LEAK CORR
e Description: Define whether leak correction has been done
o Type: int
KW _ LEAK KERSIZE
e Description: Define the kernel size used for correcting leakage master
e Type: float
KW LEAK LP U
e Description: Define the lower bound percentile used for correcting leakage
e Type: float
KW LEAK NP U
e Description: Define the normalisation percentile used for correcting leakage
e Type: float
KW LEAK UP U
e Description: Define the upper bound percentile used for correcting leakage
e Type: float
KW _ LEAK WSMOOTH
e Description: Define the e-width smoothing used for correcting leakage master
e Type: float
KW LOC BCKGRD
e Description: Mean background (as percentage)
e Type: float
KW LOC CTR_COEFF
e Description: Coeff center order
e Type: int
KW _ LOC DEG _ C
e Description: fit degree for order centers
e Type: int
KW LOC DEG W
e Description: fit degree for order widths
e Type: int
KW _ LOC_ MAXFLX
e Description: Maximum flux in order
e Type: float
KW _ LOC_ NBO
e Description: Number of orders located
e Type: int
KW _LOC_ RMS_ CTR
e Description: Maximum rms allowed for location fit
e Type: float
KW _ LOC_RMS_ WID
e Description: Maximum rms allowed for width fit (formally KW _LOC rms fwhm)
e Type: float
KW LOC SMAXPTS CTR
e Description: Maximum number of removed points allowed for location fit
e Type: int
KW _ LOC_ SMAXPTS WID
e Description: Maximum number of removed points allowed for width fit
e Type: int
KW LOC WID COEFF
e Description: Coeff width order
e Type: int
KwW_ MID OBSTIME METHOD
e Description: Define the method by which the MJD was calculated
e Type: str
Kw_ MID OBS TIME
e Description: Define the mid exposure time
KW _ MJDEND
e Description: define the MJ end date HEADER key
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KW MKTELL AIRMASS
e Description: The recovered airmass value calculated in mktellu calculation
e Type: float
KW _ MKTELL BLAZE CUT
° Descrlptlon The blaze normalization cut used for mktellu calculation
e Type: float
KW _ MKTELL BLAZE PRCT
e Description: The blaze percentile used for mktellu calculation
e Type: float
KW _ MKTELL DEF CONV_WID
° Descrlptlon The default convolution width in pix used for mktellu calculation
e Type: int
KW MKTELL TEMPHASH
e Description: the hash for the template generation (unique)
e Type: str
KW _ MKTELL TEMPNUM
e Description: the number of template files used
e Type: str
KW _ MKTELL TEMPTIME
° De&crlptlon the time the template was generated
e Type: str
KW MKTELL TEMP FILE
e Description: The template file used for mktellu calculation
e Type: str
KW _ MKTELL TEMP_ MEDFILT
e Description: The median filter width used for mktellu calculation
e Type: float
KW _ MKTELL THRES TFIT
e Description: The min transmission requirement used for mktellu/ftellu
e Type: float
KW _ MKTELL TRANS FIT UPPER_BAD
) Descrlptlon The upper limit for trans fit used in mktellu/ftellu
e Type: float
KW _ MKTELL WATER
e Description: The recovered water optical depth calculated in mktellu calculation
e Type: float
KW _ MKTEMP_ BERV_COV
) Descrlptlon the berv coverage calculated for this template calculation
e Type: float
KW _ MKTEMP BERV_ COV_MIN
e Description: the minimum berv coverage allowed for this template calculation
e Type: float
KW MKTEMP BERV COV_RES
e Description: the resolution used for this template calculation
e Type: float
KW _ MKTEMP BERV_ COV_SNR
e Description: the core snr used for this template calculation
e Type: float
KW _ MKTEMP HASH
e Description: store a unique hash for this template (based on file name etc)
e Type: str
KW _ MKTEMP NFILES
° Descrlptlon store the number of files used to create template
e Type: int
KW _ MKTEMP SNR ORDER
e Description: the snr order used for quality control cut in make template calculation
e Type: int
KW _ MKTEMP_ SNR_ THRES
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e Description:
e Type: float

the snr threshold used for quality control cut in make template calculation

KW _MKTEMP_TIME

e Description:

e Type: float
KW _ NEXP

e Description:

e Type: int
KW _ OBJDEC

e Description:

e Type: float
KW _ OBJDECPM

e Description:

e Type: float

store time template was created

define the total number of exposures HEADER key

define the observation dec HEADER key

define the observation proper motion in dec HEADER key

KW _ OBJECTNAME

e Description:

e Type: str
KW OBJEQUIN

e Description:

e Type: float
KW _ OBJNAME

e Description:

e Type: str
KW _ OBJRA

e Description:

e Type: float
KW _ OBJRAPM

e Description:

e Type: float
KW _ OBJ_ TEMP

e Description:

e Type: float
KW _ OBSTYPE

e Description:

e Type: str
KW _ OUTPUT

e Description:

e Type: str
KW _PID

e Description:

e Type: str
KW _ PI _NAME

e Description:

e Type: str
KW _ PLX

e Description:

e Type: float
KW _ POLAR_LSD

define the raw observation name

define the observation equinox HEADER key

define the observation name

define the observation ra HEADER key

define the observation proper motion in ra HEADER key

define the object temperature HEADER key

define the observation type HEADER key

the output key for drs outputs

DRS process 1D

define the pi name HEADER key

define the parallax HEADER key

FIT RESOL

) Description:_deﬁne the Resolving power from gaussian fit from polar Isd

e Type: float

KW _POLAR_LSD_ FIT_ RV

e Description:
e Type: float

define the Radial velocity (km/s) from gaussian fit from polar lsd

KW _POLAR_LSD MASK

e Description:
e Type: str
KW _ POLAR_LSD

define the LSD mask filename

MEANNULL

. Desc;iption:_deﬁne the Mean of null LSD profile
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e Type: float
KW _ POLAR LSD MEANPOL
e Description: define the Mean polarization of data in LSD
e Type: float
KW _ POLAR_LSD MEANSVQU
e Description: define the mean of pol LSD profile
e Type: float
KW _ POLAR LSD MEDABSDEV
e Description: define the Med abs dev polarization of data in LSD
e Type: float
KW POLAR LSD MEDPOL
e Description: define the Median polarization of data in LSD
e Type: float
KW _ POLAR LSD MLDEPTH
e Description: define the minimum line depth value used in LSD analysis
e Type: float
KW POLAR LSD NBIN1
e Description: define the bin size used for norm continuum
e Type: int
KW _ POLAR_LSD NBIN2
e Description: define the bin sized used in profile calc
e Type: int
KW POLAR LSD NLAP1
e Description: define the overlap used for norm continuum
e Type: int
KW _ POLAR_LSD_ NLAP2
e Description: define the overlap used in profile calc
e Type: int
KW POLAR_ LSD NLFIT1
e Description: define whether a linear fit was used for norm continuum
e Type: bool
KW _ POLAR_LSD_ NLFIT2
e Description: define whether a linear fit was used in profile calc
e Type: bool
KW _ POLAR LSD NMODE1l
e Description: define the mode used for norm continuum
e Type: str
KW _ POLAR LSD NMODE2
e Description: define the mode used in profile calc
e Type: str
KW _ POLAR LSD NORM
e Description: Define whether stokesl was normalised by continuum
e Type: bool
KW _ POLAR LSD NPOINTS
e Description: define the Number of points for LSD profile
e Type: int
KW _ POLAR_LSD NSIG1
e Description: define the sig clip used for norm continuum
e Type: float
KW POLAR _ LSD NSIG2
e Description: define the sigma clip used in profile calc
e Type: float
KW _ POLAR_LSD NWIN1
e Description: define the window size used for norm continuum
e Type: int
KW _ POLAR_ LSD NWIN2
e Description: define the window size used in profile calc
e Type: int
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KW POLAR LSD STDNULL
e Description: define the Std dev of null LSD profile
e Type: float
KW _ POLAR_LSD_ STDPOL
e Description: define the Std dev polarization of data in LSD
e Type: float
KW _ POLAR_ LSD STDSVQU
e Description: define the Std dev of pol LSD profile
e Type: float
KW _ POLAR_LSD_ VFINAL
e Description: Define final velocity value used in LSD analysis
e Type: float
KW POLAR_LSD_ VINIT
e Description: Define initial velocity value used in LSD analysis
e Type: float
KW _ POL_ BERVCEN
e Description: define the BERV at center of observation
e Type: float
KW _ POL BERVS
e Description: define the bervs for exposure list
e Type: float
KW _ POL BJDCEN
e Description: define the BJD at center of observation
e Type: float
KW _ POL_BJDS
e Description: define the bjds for exposure list
e Type: float
KW _ POL ELAPTIME
e Description: define the Elapsed time of observation (sec)
e Type: float
KW _ POL_EXPS
e Description: define the exposure times of exposure list
e Type: float
KW _ POL_ EXPTIME
e Description: define the Total exposure time (sec)
e Type: float
KW _ POL_FILES
e Description: define the base file name exposure list
e Type: str
KW _ POL LSD_ COL1
e Description: define the 1sd column: Velocities (km/s)
e Type: str
KW POL LSD COL2
e Description: define the Isd column: Stokes I LSD profile
e Type: str
KW _ POL LSD_ COL3
e Description: define the Isd column: Gaussian fit to Stokes I LSD profile
e Type: str
KW POL LSD COL4
e Description: define the Isd column: Stokes V, U, or Q LSD profile
e Type: str
KW _ POL_ LSD_ COL5
e Description: define the Isd column: Null polarization LSD profile
e Type: str
KW _ POL MEANBIJD
e Description: define the Mean BJD for polar sequence
e Type: float
KW _ POL_ METHOD
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e Description: defines the Polarimetry method
e Type: str
KW _ POL MJDCEN
e Description: define the MJD at center of observation
e Type: float
KW _ POL MJDENDS
e Description: define the mjdends at end for exposure list
e Type: float
KW _ POL_MJDS
e Description: define the mjds at start for exposure list
e Type: float
KW _ POL_ NEXP
e Description: define Number of exposures for polarimetry
e Type: int
KW _ POL_STOKES
e Description: define the Stokes paremeter: Q, U, V, or I
e Type: str
KW _ PPMSTR_ FILE
e Description: Define the key to store the name of the pp master file used in pp (if used)
e Type: str
KW _ PPMSTR _NSIG
e Description: The number of sigma used to construct pp master mask
e Type: float
KW _ PPSHIFTX
e Description: The shift in pixels so that image is at same location as engineering flat
e Type: float
KW _ PPSHIFTY
e Description: The shift in pixels so that image is at same location as engineering flat
e Type: float
KW _ PPVERSION
e Description: DRS preprocessing version
e Type: str
KW _ RDNOISE
e Description: define the read noise HEADER key a.k.a sigdet (used to get value only)
e Type: float
KW _ S1D BLAZET
e Description: the blaze threshold used for the sld
e Type: float
KW _ S1D_ BVELO
e Description: the bin size for wave grid kind=velocity
e Type: float
KW _ S1D BWAVE
e Description: the bin size for wave grid kind=wave
e Type: float
KW _ S1D KIND
e Description: the wave grid kind used for sld (wave or velocity)
e Type: str
KW _S1D_ SMOOTH
e Description: the smooth size for the sld
e Type: float
KW _ S1D WAVEEND
e Description: the wave end point used for s1d
e Type: float
KW _ S1D WAVESTART
e Description: the wave starting point used for sld
e Type: float
KW _ SATURATE
e Description: define the saturation limit HEADER key
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KW _
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e Type: float

SAT LEVEL
e Description: the max saturation level
e Type: int

SAT QC
e Description: the saturation QC limit
e Type: int

_SHAPE_A

e Description: Shape transform A parameter
e Type: float
SHAPE B
e Description: Shape transform B parameter
e Type: float
SHAPE C
e Description: Shape transform C parameter
e Type: float
SHAPE D
e Description: Shape transform D parameter
e Type: float
SHAPE DX
e Description: Shape transform dx parameter
e Type: float
SHAPE DY
e Description: Shape transform dy parameter
e Type: float
TARGET TYPE
e Description: define the target type (object/sky)
e Type: str
TELLUP ABSOEXPO KEXP
o Descr1pt1on Define the gauss shape of the kernel used in abso_expo for tellu pre-cleaning
e Type: float
TELLUP ABSOEXPO KTHRES
) Descrlptlon Define the kernel threshold in abso __expo used in tellu pre-cleaning
e Type: int
TELLUP ABSOEXPO_ KWID
e Description: Define the gauss width of the kernel used in abso_expo for tellu pre-cleaning
e Type: float
TELLUP CCFP_OTHERS
e Description: Define the ccf power of the others
e Type: float

_TELLUP_CCFP_WATER

e Description: Define the ccf power of the water
e Type: float
TELLUP CCF_SRANGE
e Type: float
TELLUP DEXPO_ CONV _ THRES
° Descrlptlon Define dexpo convergence threshold used
e Type: float
TELLUP DEXPO MAX ITR
° Descr1pt1on Define the maximum number of operations used to get dexpo convergence
e Type: int
TELLUP DFLT WATER
° Descrlptlon Define default water absorption used (tellu pre-cleaning)
e Type: float
TELLUP DO _ PRECLEAN
e Description: Define whether precleaning was done (tellu pre-cleaning)
e Type: bool
TELLUP_ DVGRID
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e Description: Define the dv wave grid (same as sld) in km/s used
e Type: float
KW _ TELLUP_ DV _ OTHERS
e Description: Define the velocity of other species absorbers calculated in telluric preclean process
e Type: float
KW TELLUP DV _ WATER
e Description: Define the velocity of water absorbers calculated in telluric preclean process
e Type: float
KW _ TELLUP_ EXPO_OTHERS
e Description: Define the exponent of other species from telluric preclean process
e Type: float
KW _ TELLUP_ EXPO WATER
e Description: Define the exponent of water key from telluric preclean process
e Type: float
KW _ TELLUP_ FORCE_ AIRMASS
e Description: Define the whether to force fit to header airmass used for tellu pre-cleaning
e Type: bool
KW _ TELLUP_ OTHER_ BOUNDS
e Description: Define the bounds of the exponent of other species used for tellu pre-cleaning
e Type: str
KW _ TELLUP_ REMOVE _ ORDS
e Description: Define which orders were removed from tellu pre-cleaning
e Type: str
KW _ TELLUP_ SNR_ MIN THRES
e Description: Define which min snr threshold was used for tellu pre-cleaning
e Type: float
KW _ TELLUP TRANS SIGL
e Description: Define the threshold for discrepant tramission used for tellu pre-cleaning
e Type: float
KW _ TELLUP_ TRANS THRES
e Description: Define the exponent of the transmission threshold used for tellu pre-cleaning
e Type: float
KW _ TELLUP WATER BOUNDS
e Description: Define the bounds of the exponent of water used for tellu pre-cleaning
e Type: str
KW _ TELLUP_ WAVE END
e Description: Define the wave end (same as sld) in nm used
e Type: float
KW _ TELLUP_ WAVE START
e Description: Define the wave start (same as sld) in nm used
e Type: float
KW _ USED CONT _BINSIZE
e Description: define the continuum bin size used
e Type: int
KW _ USED CONT _ OVERLAP
e Description: define the continuum overlap used
e Type: int
KW_ USED_ MIN_FILES
e Description: define the minimum number of files used
e Type: int
KW _ USED _ VALID FIBERS
e Description: define all possible fibers for polarimetry used
e Type: str
KW _ USED VALID STOKES
e Description: define all possible stokes parameters used
e Type: str
KwW_ UTC_OBS
e Description: define the observation time HEADER key
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e Type: float
KW _VERSION
e Description: DRS version
e Type: str
KW _WAVECOEFFS
e Description: the wave coefficients
e Type: float
KW _ WAVEFILE
e Description: the wave file used
e Type: str
KW _ WAVESOURCE
e Description: the wave source of the wave file used
e Type: str
KW _ WAVETIME
e Description: the wave file mid exptime [mjd]
e Type: float
KW _ WAVE DEG
e Description: fit degree for wave solution
e Type: int
KW _ WAVE ECHELLE START
e Description: the echelle number of the first order used
e Type: int
KW _ WAVE FITDEG
e Description: the fit degree for wave solution used
e Type: int
KW _ WAVE HCG_EWMAX
e Description: the min e-width of the line for gaussian peak fitting used
e Type: float
KW _ WAVE HCG_ EWMIN
e Description: the min e-width of the line for gaussian peak fitting used
e Type: float
KW _ WAVE HCG_FB_ RMSMAX
e Description: the max rms for gaussian peak fitting used
e Type: float
KW _ WAVE HCG_FB_ RMSMIN
e Description: the min rms for gaussian peak fitting used
e Type: float
KW _ WAVE HCG GFITMODE
e Description: the fit degree for the gaussian peak fitting used
e Type: int
KW _ WAVE HCG_SIGPEAK
e Description: the sigma above local rms for fitting hc lines used
e Type: float
KW _ WAVE HCG WSIZE
e Description: the width of the box for fitting hc lines used
e Type: int
KW _ WAVE HCLL_ FILE
e Description: the filename for the HC line list generated
e Type: str
KW _ WAVE LITT EXT FITDEG 1
e Description: the littrow extrapolation fit degree value used for HC
e Type: int
KW _ WAVE LITT EXT_ ORD_START 1
e Description: the littrow extrapolation start order value used for HC
e Type: int
KW _ WAVE LITT FITDEG 1
e Description: the littrow fit degree value used for HC
e Type: int
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KW _ WAVE LITT XCUTSTEP 1
e Description: the littrow x cut step value used for HC
o Type: int
KW_ WAVE LIT END 1
e Description: the littrow end order used for HC
e Type: float
KW _ WAVE LIT ORDER_ END 1
e Description: the littrow order end value used for HC
e Type: int
KW _ WAVE LIT ORDER_INIT 1
e Description: the littrow order initial value used for HC
e Type: int
KW _ WAVE LIT ORDER_START 1
e Description: the littrow order start value used for HC
e Type: int
KW _ WAVE LIT RORDERS
e Description: the orders removed from the littrow test
e Type: float
KW _ WAVE LIT START 1
e Description: the littrow start order used for HC
e Type: int
KW _ WAVE MODE FP
e Description: the mode used to calculate the fp wave solution
e Type: str
KW_ WAVE MODE_ HC
e Description: the mode used to calculate the hc wave solution
e Type: str
KW _ WAVE NBO
e Description: Number of orders in wave image
e Type: int
KW _ WAVE RES MAPSIZE
e Description: the wave resolution map dimensions
e Type: int
KW WAVE RES MAXDEVTHRES
e Description: the max deviation in rms allowed in wave resolution map
e Type: float
KW _ WAVE RES WSIZE
e Description: the width of the box for wave resolution map
e Type: float
KW _ WAVE TRP_ CATGDIST
e Description: the max distance between catalog line and initial guess line in triplet fit
e Type: float
KW _ WAVE TRP DVCUTALL
e Description: the distance away in dv to reject all triplet in triplet fit
e Type: float
KW _ WAVE TRP DVCUTORD
e Description: the distance away in dv to reject order triplet in triplet fit
e Type: float
KW _ WAVE TRP_ FITDEG
e Description: the fit degree for triplet fit
e Type: int
KW _ WAVE TRP_ MIN NLINES
e Description: the minimum number of lines required per order in triplet fit
e Type: int
KW _ WAVE TRP_ NBRIGHT
e Description: the number of bright lines to used in triplet fit
e Type: int
KW _ WAVE TRP_NITER
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e Description: the number of iterations done in triplet fit
e Type: float
KW _ WAVE TRP_ ORDER_FITCONT
e Description: the degree(s) of fit to ensure continuity in triplet fit
e Type: float
KW _ WAVE TRP_ SCLIPNUM
e Description: the iteration number for sigma clip in triplet fit
e Type: float
KW _ WAVE TRP_SCLIPTHRES
e Description: the sigma clip threshold in triplet fit
e Type: float
KW _ WAVE TRP_ TOT NLINES
e Description: the total number of lines required in triplet fit
e Type: int
KW _ WEATHER_ TOWER_ TEMP
e Description: define the weather tower temperature HEADER key
e Type: float
KW _ WFP_ BLZ THRES
e Description: the blaze threshold used for FP wave sol improvement
e Type: float
KW _ WFP_BOXSIZE
e Description: The boxsize used for FP file CCF
e Type: int
KW _ WFP_ CAVFIT DEG
e Description: the polynomial degree fit order used for fitting the fp cavity
e Type: int
KW WFP CM INDX
e Description: the index to start crossmatching fps at
e Type: float
KW _ WFP_ CONTRAST
e Description: Contrast of the wave FP file CCF
e Type: float
KW WFP CUTWIDTH
e Description: the normalised cut width for large peaks used
e Type: float
KW _ WFP_ DETNOISE
e Description: The det noise used for the FP file CCF
e Type: float
KW_ WFP_ DOPDO
e Description: the initial value of the FP effective cavity width used
e Type: float
KW _ WFP_ DRIFT
e Description: drift of the FP file used for the wavelength solution
e Type: float
KW_ WFP_ DVMAX
e Description: the max dv to keep hc lines used
e Type: float
KW _ WFP_ ERRX MIN
e Description: the minimum instrumental error used
e Type: float
KW_ WFP_FILE
e Description: Wavelength solution for fiber C that is source of the WFP keys
e Type: str
KW _ WFP FPCAV_ MODE
e Description: the mode used to fit the FP cavity
e Type: int
KW _ WFP_ FWHM
e Description: FWHM of the wave FP file CCF
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e Type: float
KW _ WFP_ LARGE JUMP
e Description: the largest jump in fp that was allowed
e Type: float
KW_WFP_LIMIT
e Description: the normalised limited used to detect FP peaks
e Type: float
KW _ WFP_LINES
e Description: Number of lines for the wave FP file CCF
e Type: float
KW _ WFP_ LLFITDEG
e Description: the used polynomial fit degree (to fit wave solution)
e Type: int
KW _ WFP_LLFIT MODE
e Description: the mode used to fit the wavelength
e Type: int
KW _ WFP LL OFFSET
e Description: the maximum fraction wavelength offset btwn xmatch fp peaks used
e Type: float
KW _ WFP_ MASK
e Description: Mask for the wave FP file CCF
e Type: float
KW _ WFP_ MASKMIN
e Description: The weight of the CCF mask (if 1 force all weights equal) used for FP CCF
e Type: float
KW _ WFP_ MASKUNITS
o Description: The units of the input CCF mask (converted to nm in code)
e Type: str
KW _ WFP_ MASKWID
e Description: The width of the CCF mask template line (if 0 use natural) used for FP CCF
e Type: float
KW_ WFP_ MAXFLUX
e Description: The max flux used for the FP file CCF
e Type: float
KW _ WFP_ MAXLL FIT RMS
e Description: the max rms for the wave sol sig clip
e Type: float
KW WFP NMAX
e Description: the highest order used for the FP file CCF
e Type: int
KW _ WFP_ NPERCENT
e Description: the percentile to normalise the FP flux per order used
e Type: float
KW _ WFP_ ORD_ FINAL
e Description: the last order used for FP wave sol improvement
e Type: int
KW _ WFP_ ORD_START
e Description: the first order used for FP wave sol improvement
e Type: int
KW_ WFP_ SIGDET
e Description: The sigdet used for FP file CCF
e Type: float
KW _ WFP_STEP
e Description: Step for the wave FP file CCF
e Type: float
KW_ WFP_ TARG_ RV
e Description: Target RV for the wave FP file CCF
e Type: float
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KW _ WFP T ORD_ START
e Description: the echelle number used for the first order
o Type: int
KW _ WFP_ UPDATECAV
e Description: whether the cavity file was updated
e Type: int
KW _ WFP_ WEI THRES
e Description: the weight below which fp lines are rejected
e Type: float
KW_ WFP_ WIDTH
e Description: Width for the wave FP file CCF
e Type: float
KW _ WFP_ WIDUSED
e Description: the FP widths used for each order (1D list)
e Type: float
KW _ WFP_XDIFF_ MAX
e Description: the maximum fp peak pixel sep used for FP wave sol improvement
e Type: float
KW _ WFP_ XDIFF MIN
e Description: the minimum fp peak pixel sep used for FP wave sol improvement
e Type: float
KW _ WNT DCAVITY
e Description: starting point for the cavity corrections used in wave night
e Type: int
KW _ WNT DCAVSRCE
e Description: source fiber for the cavity correction
e Type: str
KW _ WNT HCSIGCLIP
e Description: define the sigma clip value to remove bad hc lines used
e Type: float
KW_ WNT MADLIMIT
e Description: median absolute deviation cut off used
e Type: float
KW _ WNT NITER1
e Description: number of iterations for convergence used in wave night (hc)
e Type: int
KW _ WNT NITER2
e Description: number of iterations for convergence used in wave night (fp)
e Type: int
KW _ WNT NSIG_ FIT
e Description: sigma clipping for the fit used in wave night
e Type: int

5.3 Update notes

5.3.1 Changelog
5.3.1.1 0.8.001 (2023-01-30)

e [APERO]| update README.md (move developer and main to v0.7.275) [Neil Cook]

e [APEROQ)] fix typo apero.science.telluric.gen_ tellu.py - image.shape|0] —> range(image.shape[0]) [njcuk9999|

e [APERO] update date / version / documentation. [Neil Cook]
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5.3.1.2 0.7.290 (2024-04-05)

e Update run.ini files. [Neil Cook]
e [NIRPS] update pp_ref to give error when there are no LED files + mini_data to use engineering. [Neil

Cook|

e Merge remote-tracking branch ‘origin/v0.7.290-live’ into v0.7.290-live. [Neil Cook]
e [APERO] apero_ri - finder - allow connection problems (try again 10 times) [Neil Cook]

[APERO] fix problem with finder charts (sorted alphabetically for name not for table) - leads to wrong finder
charts. [Neil Cook]

[APERO| apero_remove.py - allow multiple obsdir to be defined. [Neil Cook]

[APERO] apero_ remove.py - allow multiple obsdir to be defined. [Neil Cook|

[APERO] apero_ ri.py - fix problems with finding charts. [Neil Cook]

[APERO] tapas_all_sp.fits.gz - fix column name (duplicate ch_ 4 —> o_3) [Neil Cook]

[APERO] background fixes (both at the badpix calibration level and in the extraction code [from EA] [Neil
Cook]

[APERO] apero_ astrometrics.py - add a check for objects in database that all files match DRSOBJN to that
expected by database. (Issue #756) [Neil Cook|

[APERO] apero_ astrometrics.py - add a check for objects in database that all files match DRSOBJN to that
expected by database. (Issue #756) [Neil Cook|

[APERO] apero_ astrometrics.py - add a check for objects in database that all files match DRSOBJN to that
expected by database. (Issue #756) [Neil Cook|

[APERO] apero_ astrometrics.py - add a check for objects in database that all files match DRSOBJN to that
expected by database. [Neil Cook|

[APERO] apero_ remove add a —block and —objnames argument. [Neil Cook]

[APERO] Try to catch ARI errors in object page creation. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook]

[ARI] update forgot.html and index.html. [Neil Cook|

[NIRPS] Correct that preprocessing missing KW _PPVERSION key. [Neil Cook]

[ARI] add ari-home to resources,/ari. [Neil Cook]

[ARI] add ari-home to resources/ari. [Neil Cook]

[ARI] add ari-home to resources/ari. [Neil Cook|

[ARI] must update the ari home page. [Neil Cook|

[ARI] fix page header. [Neil Cook|

[ARI]] fix page header. [Neil Cook]

[ARI] fix page header. [Neil Cook]

[APERO] Fix apero_remove (boolean args should use switch) [Neil Cook]

[APERO] Fix apero_remove (boolean args should use switch) [Neil Cook|

[APERO] Fix the column names in tapas_all_sp.fits.gz (Issue #742) [Neil Cook]

[APERO] Make runstring work better implicit arguments like —nosave only present if used (previous had
—nosave=False or —nosave=True) which makes runstring unusable without removing them manually. [Neil
Cook]

e [APERO]| Add a header key CRUNFILE that gives the config run file used (if given) [Neil Cook]
e [ARI] Edit html of recipe and finder pages. [Neil Cook|
e [ARI] Edit html of recipe and finder pages. [Neil Cook]
e [ARI] Edit html of recipe and finder pages. [Neil Cook]
e [ARI] Edit html of recipe and finder pages. [Neil Cook]
e [ARI] Add css to recipe and finder pages. [Neil Cook|
e [APERO CHECKS| PREV_REDUC - need to not flag rejected files. [Neil Cook]
e [ARI] Fix font css in ARI. [Neil Cook]
¢ [ARI] Remove ARI sidebar. [Neil Cook]
e [ARI] Add BERV to extracted 2D header file. [Neil Cook]
e [APERO] update date/changelog. [Neil Cook|
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5.3.1.3 0.7.289 (2024-03-12)

[APERO] correct typo. [Neil Cook]

e [APERO]| Add —objname to reject code (Issue https://github.com /users/n

jeuk9999/projects/7/views/5?pane=issuedsitemId—=54972211) [Neil Cook]

[APERO] Add —identifier to reject code (Issue https://github.com /user s/n-
jeuk9999 /projects /7 /views/5?pane=issue&itemld=54972211) [TODO: objname] [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook]

[APERO] update neesd ASK CREATE. |Neil Cook]

[APERO] add ari-home content. [Neil Cook|

[APERO] add ari-home content. [Neil Cook]

[APERO] update ARI with new login procedure. [Neil Cook]

[APERO] update offline and minidata paths. [Neil Cook]

[APERO] Remove sys.exit and replace with WLOG (params, ‘error’, ...) + raise SystemExit() [Neil Cook]
Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook]

[APERO] add extra object to tellu whitelist. [Neil Cook]

[APERO] bug fix - deal with recalculating templates when qc fails. [Neil Cook]

[APERO] astrometric check - write bad objects to file. [Neil Cook]

[APERO] add extra object to tellu whitelist. [Neil Cook]

[APERO] astrometric check - write bad objects to file. [Neil Cook]

[APERO] bug fix - deal with recalculating templates when qc fails (Issue https://github.com/njcuk9999/
apero-utils/issues/218) [Neil Cook]

[APERO] fix typo. [Neil Cook|

[APERO] astrometric check - write bad objects to file. [Neil Cook]

[APERO] astrometric check - write bad objects to file. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook]

[APERO] fix teff source limit (Issue https://github.com/njcuk9999/apero-utils/issues/215) [Neil Cook]
[APERO] fix for having datadir defined and not LBL PATH or DRS DATA OTHER - we didn’t create
directories (Issue #748), also fixed dev mode for installation not working. [Neil Cook]

[APERO] bug fix - deal with no rows in table for astrometric pending table. [Neil Cook|

[APERO] upgrade requirements on mysql-connector-python to 8.3.0 (Issue #707) [Neil Cook]

[APERO] apero_remove.py - add apero_ remove code to remove obs_ dir and/or file prefix/suffix. [Neil Cook]
[APERO] apero.base.drs_db.py - corrections for duplicate and replace paths functionality. [Neil Cook]
[APERO] add a duplicate and replace_paths function to the database classes (to support copying) [Neil
Cook]

[APERO] database update.py - remove some blank spaces. [Neil Cook]

Apero.science.telluric.gen_ tellu.py - add wave mask to only reject snr in orders smaller than 1800um for all
instruments. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook|

[APERO] update version/changelog/documentation. [Neil Cook]

[APERO-ARI] fix when we have no data adding dprtypes to object. [Neil Cook]

[APERO] apero_ ri.py - Fix for unique values containing None. [Neil Cook|

[APERO] apero_ ri.py - Fix for unique values containing None. [Neil Cook|

[APERO] apero_ ri.py - Fix for unique values containing None. [Neil Cook|

[APERO] apero_ ri.py - Fix for unique values containing None. [Neil Cook|

[APERO] add spirou_ offline_ udem profile to ARI. [Neil Cook|

[ARI] Add a reset to apero_ri.py. [Neil Cook]

[APERO] ari_core.py - add ari_user to all files/tables/graphs. [Neil Cook]

[APERO] TElluric airmass limit too low [was 3 now a ratio compared to the airmass| (Issue https://github.
com,/njcuk9999/apero- utils/issues/203) [Neil Cook|

Merge branch ‘main’ into v0.7.289-live. [Neil Cook|

[APERO] update due to security vulnerability. [Neil Cook]

Merge branch ‘main’ into v0.7.289-live. [Neil Cook]

Merge pull request #730 from njcuk9999/dependabot/pip/pillow-10.0.1. [Neil Cook]

Bump pillow from 9.5.0 to 10.0.1
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e Bump pillow from 9.5.0 to 10.0.1. [dependabot|bot]|
Bumps [pillow](https://github.com/python-pillow/Pillow) from 9.5.0 to 10.0.1. - [Release notes]|(https:
//github.com/python-pillow/Pillow/releases) - [Changelog](https://github.com /python-pillow /Pillow /blob/
main/CHANGES.rst) - [Commits](https://github.com /python-pillow /Pillow /compare/9.5.0. .. 10.0.1)
— updated-dependencies: - dependency-name: pillow
dependency-type: direct:production

e Merge pull request #731 from njcuk9999,/dependabot/pip/gitpython-3.1.37. [Neil Cook]
Bump gitpython from 3.1.31 to 3.1.37

e Bump gitpython from 3.1.31 to 3.1.37. [dependabot|bot]]
Bumps [gitpython|(https://github.com/gitpython-developers/GitPython) from 3.1.31 to 3.1.37. - |Re-
lease notes](https://github.com/gitpython-developers/GitPython/releases) - [Changelog](https://github.
com/gitpython-developers/GitPython/blob/main/CHANGES) - [Commits](https://github.com/gitpython-
developers/GitPython/compare/3.1.31...3.1.37)
— updated-dependencies: - dependency-name: gitpython

dependency-type: direct:production

e Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook]

e [APERQO] ari-core.py - fix the 1bl count on files. [Neil Cook]

e [APEROQ] apero_ri - fix bug with finder charts. [Neil Cook]

e [APERO-CHECKS] fix astrom_ test (must update database) [Neil Cook]

e Apero_prechecks: remove logging when log=False. [Neil Cook]|

e [APERO] apero_precheck.py - return a table and stop logging. [Neil Cook]

e [APERQ] install.py - fix problems with prompts when using all from command line arguments (Issue #743)
[Neil Cook]

e [APEROQ] ari_pages.py - try to correct pdf url in table. [Neil Cook]

e [APERO]| aeri_pages.py - try to correct pdf url in table. [Neil Cook]

e [APERO] aeri_pages.py - make link to pdf. [Neil Cook]

e [APERO] aeri_pages.py - make link to pdf. [Neil Cook]

e [APERQ] Fix that flat recipe writes E2DSLL when DEBUG E2DSLL FILE = False (Issue #740) [Neil
Cook]

e [APERO]| Fix that wave recipes require the debug file to exist (to update their headers) Issue #740. [Neil
Cook]

e [APERO| Add DRS DATA OUT, DRS DATA OTHER and LBL PATH to the startup printout (ap-
ero.core.utils.drs_ startup.py) Issue #732. [Neil Cook]

[APERO] astrometrics - add properties from simbad (with preferred bibcodes) [Neil Cook]

[APERO] astrometrics - add properties from simbad (with preferred bibcodes) [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.289-live’ into v0.7.289-live. [Neil Cook|

[APERO] fix plot map! argument (ari finding) [Neil Cook]

[APERO] fix bug in ARI FINDER params. [Neil Cook|

[APERO] fix plot map! argument (ari finding) [Neil Cook]

[APERO] fix bug in ARI FINDER params. [Neil Cook|

[APERO)] fix the filtering of objects. [Neil Cook|

[APERO)] fix the filtering of objects. [Neil Cook]

[APERO] fix the WLOG. [Neil Cook]

[APERO)] fix the finder_dict not having create. [Neil Cook]

[APERO] fix finder chart SCALE BAR —> SCALE SIZE. |Neil Cook]

[APERO] add finder charts to ari. [Neil Cook|

[APERO] work on putting finding charts in ARI. [Neil Cook]|

[APERO] work on putting finding charts in ARI. [Neil Cook]

Manual_trigger.py - add an option to override the run.ini file from the command line. [Neil Cook]
Merge branch ‘developer’ into v0.7.289-live. [Neil Cook]

[APERO] update readme versions. [Neil Cook|

[APERO| manage_ databases.py - remove dependency on google-sheet columns (future safe) [Neil Cook|
[APERO] fix finding model files. [Neil Cook]

[APERO] report on using DTEMP. [Neil Cook]

[APERO] manage databases.py - remove dependency on google-sheet columns (future safe) [Neil Cook]
[APERO] continue work to add ARI to apero tools - add live paths. [Neil Cook]
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[APERO] continue work to add ARI to apero tools. [Neil Cook|

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook|

[APERO] continue work to add ARI to apero tools. [Neil Cook|

[APERO] continue work to add ARI to apero tools. [Neil Cook|

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook|

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO] continue work to add ARI to apero tools. [Neil Cook|

[APERO] continue work to add ARI to apero tools. [Neil Cook]

[APERO)] start work to add ARI to apero tools. [Neil Cook]

[APERO] add option for dtemp to apero-1bl. [Neil Cook]

[APERO] update requirements current.tzt to match requirements developer.tat (Should solve Issue #729)

[Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.288-stable-test’” into v0.7.288-stable-test. [Neil Cook|

[APERO] add bl log messages to apero log. [Neil Cook]

[APERO] bl codes - send —program to lbl. [Neil Cook]

[APERO] bl codes - send —program to lbl. [Neil Cook]

[APERO] apero.science.velocity.gen_Ibl.py - only use filename if header fits file is None. [Neil Cook]

[APERO] apero.science.velocity.gen_Ibl.py - fix typo. [Neil Cook]

[APERO| update 1bl “add_ output” to better fill the database from header files (for compile use last lblrv

input file) [Neil Cook]

[APERO] apero.core.core.drs_ database.py - fix problem with INCLUDE OBS DIRS and missing the

“other” directory. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.288-stable-test’” into v0.7.288-stable-test. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.288-stable-test’ into v0.7.288-stable-test. [Neil Cook|

Add a lock file in the checks to avoid uploading to google sheet at the same time. [Neil Cook]

[APERO] apero.tools.module.listing.drs_ get.py - deal better with KW _RUN_ID and KW_PI NAME being

NULL. [Neil Cook]

[APERO] template_tellu.py - fix typo - del variables inside if statement. [Neil Cook]

[APERO] apero_get.py - introduce way to impose file size limit which raises error if failed. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.288-live’ into v0.7.288-live. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.288-live’ into v0.7.288-live. [Neil Cook]

Apero.science.telluric.template_tellu.py - open files manually to avoid memory error (Issue #706) [Neil Cook]

[APERO] apero.core.instruments.spirou.default _constants.py - fix the dprtypes allowed for sim_ fp (missing

POLAR_FP) - should fix Issue #722. [Neil Cook|

Merge branch ‘v0.7.288-stable-test’ into v0.7.288-live. [Neil Cook|

[APERO] install.py - fix —Ibldir argument (should fix Issue #722) [Neil Cook]

Apero.science.telluric.template_tellu.py - do some more clean up. [Neil Cook]

[APERO] apero.science.telluric.template _tellu.py - try to stop memory leak in template creation. [Neil Cook]

[APERO] remove whitespace from HIERARCH ESO OBS PROG ID default keywords.py. [Neil Cook]

[APERO]| update all run.ini files in assets (Issue https://github.com/njcuk9999/apero-drs/issues/720 and

https://github.com/njcuk9999 /apero-utils/issues/181) [Neil Cook]

e [APERO] set complete_run.ini SKIP_ XXX to False by default (Issue https://github.com/njcuk9999/
apero-drs/issues/720 and https://github.com/njcuk9999/apero-utils/issues/181) [Neil Cook]

e [APERO] sort precheck file directories alphabetically (issue https://github.com/njcuk9999/apero-utils/
issues/130) [Neil Cook]

e [APERO]| apero_Ibl_compile - skip done should be False - we should always recompute Ibl_compile. [Neil
Cook]

e Merge branch ‘v0.7.287-live’ into v0.7.288-live. [Neil Cook]

e [APERQ] fix apero_get that when DRSOUTID is given fiber is changed if no fiber present in a DRSOUTID.

[Neil Cook]
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Listing.drs_ get.py - remove fits from any identifer for the filename. [Neil Cook]
[APERO] update date/version/changelog. [Neil Cook]

5.3.1.4 0.7.288 (2023-08-30)

[NIRPS| remove AB from file  Definitions of nirps he and ha. [Neil Cook]

[NIRPS] fix which definitions are used for apero_postprocess for nirps-he and nirps-ha. [Neil Cook]
[APERO] apero_ get - fix pid. [Neil Cook]

Error_himl.py - fix pid_to_time to allow no pid. [Neil Cook]

[APERO] error_html.py - fix links in date table. [Neil Cook]

[APERO] error_html.py - fix filtering. [Neil Cook|

[APERO] error_html.py - fix filtering. [Neil Cook]

[APERO] add roweven and rowodd. [Neil Cook]

[APERO] error_html.py - fix html styling for recipe page. [Neil Cook]

[APERO] error_html.py - fix problem with from_outlist. [Neil Cook]

[APERO] error_html.py - fix problem with from_outlist. [Neil Cook]

Start error html work. [Neil Cook|

Start error html work. [Neil Cook]

Start error html work. [Neil Cook]

[APERO] add some error handling functions. [Neil Cook]

[APERO] - add a add_ html function to markdown functions. [Neil Cook|

Start error html work. [Neil Cook|

[APERO] - add a add_ html function to markdown functions. [Neil Cook]

[APERO] add some error handling functions. [Neil Cook]

[APERO)] correct making a tar with no files. [Neil Cook]

[APERO] apero_get.py - make tars actually a tar.gz. [Neil Cook|

[APERO] correct dprtype for LBL NIRPS + make default run.ini files set 1bl steps skip=False. [Neil Cook]
Merge remote-tracking branch ‘origin/v0.7.287-live’ into v0.7.287-live. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.287-live’ into v0.7.287-live. [Neil Cook]

[APERO] apero_ get - fix arguments. [Neil Cook]

Listing.drs_get.py - change DRS DATE OBS to KW _MJDATE (for matching on observed time) [Neil
Cook]

[APERO] apero_get - add a timekey to switch between processed and observed. [Neil Cook|
[APERO] apero_ get - add indict and outdict (for return analysis) [Neil Cook]

[APERO] apero_ get - fix tar file addition. [Neil Cook]

[APERO] apero_ get - fix tar file addition. [Neil Cook]

[APERO] apero_ get - fix tar file addition. [Neil Cook]

[APERO] reset - ask before reseting all databases. [Neil Cook|

[APERO] reset - ask before reseting all databases. [Neil Cook|

[APERO] update arg on apero_ database. [Neil Cook]

[APERO] Update apero_get.py (allow tar creation, filter by runid and get files up to a certain date) [Neil
Cook]

[APERO] apero_Ibl_ref nirps_ha.py - create directories before parallelisation. [Neil Cook|
[APERO] apero_ bl - for FP do QC. [Neil Cook|

[APERO] do bl compute gc before error reporting. [Neil Cook]

[APERO] Add LBL to apero_reset.py. [Neil Cook]

[APERO] add qc to 1bl (for now they always pass) [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.287-live’ into v0.7.287-live. [Neil Cook|

Merge branch ‘v0.7.286-stable-test’ into v0.7.287-live. [Neil Cook]

[APERO] can no longer use append for dataframes use pd.concat instead (already implemented in v0.7.287)
fixes issue #710. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.287-live’ into v0.7.287-live. [Neil Cook]

[APERO] fix to language database - if row is Nan skip. [Neil Cook]

[APERO]| remove EFFRON < 10* RON as a QC parameter. [Neil Cook]

[APERO] update QC limit to 10 * RON. [Neil Cook|

[APERO] add noise combination method. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.287-live’ into v0.7.287-live. [Neil Cook]
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Merge branch ‘v0.7.287-live’ of github.com:njcuk9999/apero-drs into v0.7.287-live. [Neil Cook]
Fix broken links not being replaced. [Neil Cook]

Deal with more copy paths existing (overwrite or remove before copy) [Neil Cook]

[APERO] update requirements (downgrade mysql-connector-python) [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.287-live’ into v0.7.287-live. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.287-live’ into v0.7.287-live. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.287-live’ into v0.7.287-live. [Neil Cook]

[APERO] fix problem with eff ron. [Neil Cook]

[APERO] correct gain —> EFF GAIN. [Neil Cook]

Apero.core.instruments.nirps_ * - update comments on MJD FLUX, RMS POS, MED POS. |Neil Cook]
Apero.core.utils.drs_recipe.py - revert forcing value to a string in self.str _arg list. [Neil Cook|
Apero.core.utils.drs_recipe.py - revert forcing value to a string in self.str_arg_list. [Neil Cook|
[NIRPS] update KW _IDENTIFIER. [Neil Cook]

Add keyword EFF_RON to headers. [Neil Cook]

Add keyword EFF RON to headers. [Neil Cook|

Setup /install.py - update now we have Ibl in the requirements. [Neil Cook|

Add 1bl + postprocess recipes to nirps_he and nirps_ha. [Neil Cook]

Update run.ini files. [Neil Cook]

Update run.ini files with LBL and and post_ procesing file for nirps. [Neil Cook]
[APERO/LBL] Deal with errors and skipping better. [Neil Cook]

Make Gain a constant (do not use from header) [Neil Cook|

Continue work on running 1bl from APERO (test running) [Neil Cook]

Continue work on running 1bl from APERO (test running) [Neil Cook|

Continue work on running 1bl from APERO (add 1bl files to file index database) [Neil Cook]
Continue work on running 1bl from APERO. [Neil Cook]

Merge branch ‘v0.7.287-stable-test’ into v0.7.287-live. [Neil Cook]

Add keyword EFF_RON to headers. [Neil Cook]

Continue work on running 1bl from APERO. [Neil Cook]

Merge branch ‘v0.7.287-stable-test” into v0.7.287-live. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.287-stable-test’ into v0.7.287-stable-test. [Neil Cook]
Measure effective readout noise in order to better calculate SNR. Add QC if effective readout noise > 2 *
sigdet. [Neil Cook]

Continue work on running 1bl from APERO. [Neil Cook]

e Allow LBL to be run from APERO [UNFINISHED & UNTESTED] [Neil Cook]
e Update date/version/changelog/readme. [Neil Cook]

5.3.1.5 0.7.287 (2023-08-08)

[APERO] Correct that ribbon cannot load in raw file path. [Neil Cook]

[APERO] Correct that ribbon cannot save in raw file path. [Neil Cook]

[APERO] fix apero_get and null/nan passed_all_gc column. [Neil Cook]

[APERO] apero_get it PASSED ALL QC is Null we should accept it as passed QC (as we don’t know
otherwise) [Neil Cook]

[APERO] drs_markdown.py - if csv_ file is None our table does not have rows. [Neil Cook]

e [SPRIOU] Correct the RUNID key (was QRUNID now RUNID) [Neil Cook]
e [APERO] apero_processing.py - fix issues with which objects go into templates (now only those that are in

the obsdirs that are given), if none are given use all obs_ dir (we cannot use the astrom list of targets as this
contains many objects that don’t exist for an instrument) [Neil Cook]

e Deal with processing obsdirs better [UNFINISHED, UNTESTED)] [Neil Cook]
e [APERO] do not require params[ INPUTS’|[ PARALLEL’] instead set it to False if not present. [Neil Cook]
e [APERO] apero_ccf spirou.py - fix bug where OBJ DARK and POLAR_DARK files crash CCF code.

[Neil Cook]
[APERO] apero.core.core.drs_base_ classes.py - remove FutureWarning calling in on a single element (now
get count and then force to int) [Neil Cook]

e Merge branch ‘main’ into v0.7.287-live. [Neil Cook]
e [APERO] update readme. [Neil Cook]
e Merge branch ‘v0.7.285-live’ into v0.7.286-live. [Neil Cook]
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Apero.science. calib.background.py - add in local _background_ correction image even if not calculating. [Neil
Cook]

[NIRPS] Modify the BKGR_BOXSIZE and BKGR_KER_AMP (does not affect SPIROU) [Neil Cook]
Merge remote-tracking branch ‘origin/v0.7.285-live’ into v0.7.285-live. [Neil Cook]

Drs_precheck, drs_processing.py - allow logging to be turned off (for apero_ checks) [Neil Cook]

[APERO] find_objnames can return an empty list, deal with each use case and report error if we do not
want this to be empty. [Neil Cook]

[APERO] find_objnames can return an empty list, deal with each use case and report error if we do not
want this to be empty. [Neil Cook]

[APERO] find_objnames can return an empty list, deal with each use case and report error if we do not
want this to be empty. [Neil Cook|

[APERO] install.py - in dev mode ask user to add all groups. [Neil Cook|

e [APERQO)] install.py - in dev mode ask user to add all groups. [Neil Cook|
e [APERQ] drs_ astrometrics.py - fix using dataframe.append (should be pd.concat) [Neil Cook]

5.3.1.6 0.7.286 (2023-07-12)

e Merge remote-tracking branch ‘origin/v0.7.286-live’ into v0.7.286-live. [Neil Cook]
e Merge branch ‘v0.7.285-live’ into v0.7.286-live. [Neil Cook]

Drs_astrometrics.py - make sure the user can’t enter a blank name to replace the current name (and that
name must be 3 characters long at least). [Neil Cook]

[APERO] update date/version/changelog/notes. [Neil Cook|

Merge branch ‘v0.7.285-live’ into v0.7.286-live. [Neil Cook]

Drs_processing.py - add change to return of _ linear generate id. [Neil Cook]

Merge branch ‘v0.7.285-live’ into v0.7.286-live. [Neil Cook]

[APERO] recode parallelisation of validation step. [Neil Cook]

[APERO] push back recipemod. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.285-live’ into v0.7.285-live. [Neil Cook|
Apero.tools.module.testing.drs_ dev.py - update self.mod—>self.recipemod. [Neil Cook]

Move around drs_ precheck.py functions + fix  typo in apero__astrometrics (ap-
ero_ astrometric—>apero__astrometrics) [Neil Cook]

Move around drs_precheck.py functions + fix  typo in apero__astrometrics (ap-

ero_astrometric—>apero_ astrometrics) [Neil Cook]

e [APERO] upgrade validation multiprocessing [UNFINISHED, UNTESTED] [Neil Cook]
e [APERQO)] fix getting binned time. [Neil Cook]
e [APERO] update getting calibrations - now bin time to local midnight (all observations from the same day

will use a calibration closest to the same point - local midnight) [UNFINISHED] [Neil Cook|
[APERO] update getting calibrations - now bin time to local midnight (all observations from the same day
will use a calibration closest to the same point - local midnight) [UNFINISHED] [Neil Cook]

5.3.1.7 0.7.285 (2023-07-05)

[APERO] update pool (to fix error) [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.285-live’ into v0.7.285-live. [Neil Cook]

# Conflicts: # apero/core/instruments/default/default constants.py # apero/tools/module/processing,/-
drs_processing.py

[APERO] add REPROCESS MP_TYPE VAL (multiprocess valid recipes) and allow linear/process/pool
(now difference from multiprocess run recipes with REPROCESS MP_TYPE) [Neil Cook|

[APERO] attempt to fix pickling issues (mac only problem) [Neil Cook|

e [APERO] drs_processing.py - try a fix for pickling on Mac (define recipemod inside parallel function =

generate_id) [Neil Cook]
Merge remote-tracking branch ‘origin/v0.7.285-live’ into v0.7.285-live. [Neil Cook]

e [APERO)] fix pp QCC key order. [Neil Cook]
e [APEROQ] drs_processing.py - try a fix for pickling on Mac (define recipemod inside parallel function =

generate_id) [Neil Cook]|
[APERO] attempt to fix pickling issues (mac only problem) [Neil Cook]
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[APERO] drs_processing.py - try a fix for pickling on Mac (define recipemod inside parallel function =
generate_id) [Neil Cook]

[APERO)] fix pp QCC key order. [Neil Cook]

e [APEROQ] drs_processing.py - try a fix for pickling on Mac (define recipemod inside parallel function =
generate_id) Issue #702. [Neil Cook]

[APERO] update date/version/changelog. [Neil Cook]|

5.3.1.8 0.7.284 (2023-06-14)

[APERO] update binary flags. [Neil Cook]

[APERO] add fiber defintiions to recipe definitions. [Neil Cook]

[APERO] add fiber defintiions to recipe definitions. [Neil Cook]

[APERO] add fiber defintiions to recipe definitions. [Neil Cook]

[NIRPS] apero.science.preprocessing.detector.py - fix read_ table ext—>hdu. [Neil Cook]

[APERO] apero.tools.module.processing.drs_processing.py - parallelize the validation. [Neil Cook|
[APERO] remove use of np.int (depricated) [Neil Cook|

Update date/version/changelog. [njcuk9999|

5.3.1.9 0.7.283 (2023-05-23)

Update python modules. [njcuk9999]

[NIRPS| add posemeter values for nirps (mjd, rms, med) to header in preprocessing. [Neil Cook|
Merge remote-tracking branch ‘origin/v0.7.282-live’ into v0.7.282-live. [Neil Cook|

[APERO] Lower limits for QC in fit_tellu (catch bad snr in template creation) [Neil Cook]
[APERO] H20 to H20. [Neil Cook]

[NIRPS] Addd new CCF masks for NIRPS-HA and NIRPS-HE (based on bl ccf masks) [Neil Cook]
Merge remote-tracking branch ‘origin/v0.7.282-stable-test’ into v0.7.282-stable-test. [Neil Cook|
Merge branch ‘v0.7.279-live’ into v0.7.282-stable-test. [Neil Cook]

Drs_markdown.py - allow sectionname to be None. [Neil Cook]

[APERO] only process the ccf for files that pass gc. [Neil Cook]

[APERO] change the QCC for SNR preclean label. [Neil Cook]

[APERO] update version. [Neil Cook]

5.3.1.10 0.7.282 (2023-04-27)

[APERO] apero.core.utils.drs_ utils.py - fix ended=0 in rlog. [Neil Cook]

[APERO] correct typo (median missing from methods) [Neil Cook]

[APERO] fix logic when using mean (exptime should be a mean) [Neil Cook|

[APERO] change all means for sums (for saturation flagging) [Neil Cook]

[APERO)] increase number of allowed flat files to 100 + add dprtypes before forcing dprtype. [Neil Cook]
[APERO] Need first file to be a ref dprtype file (from file model) [Neil Cook]

[APERO] cannot test type of file for flats (now we are combining) [Neil Cook]

[APERO] FF HIGH PASS must be an integer. [Neil Cook]

[APERO] do not reload the header or data if already loaded (otherwise we can’t override header keys) [Neil
Cook]

e [APERQO] raise the limit on max number of files for apero_loc and apero_flat. [Neil Cook]

e [NIRPS] need to deal with multiple file definitions for flat dark and dark _flat. [Neil Cook]

e [NIRPS]| need to deal with multiple file definitions for flat dark and dark flat. [Neil Cook]

e [NIRPS]| need to deal with multiple file definitions for flat  dark and dark_flat. [Neil Cook|

e Merge remote-tracking branch ‘origin/v0.7.279-live’ into v0.7.279-live. [Neil Cook]

e [APERO] add source of FF_HIGH PASS_SIZE. |[Neil Cook]

e [APERQ] flat field high pass - adjust the value to 501 pixels (for all instruments) [Neil Cook]

e [APERO] low pass the flat to remove low frequency components. [njcuk9999]

e [APERO]| use the dark_flats and flat darks in the flat recipe (combine with a sum) —> increased SNR. [Neil
Cook]
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5.3.1.11 0.7.281 (2023-04-21)

e [APERO] replace KW _DPRTYPES spirou list with the nirps list (prevented ccfs for OBJ SKY and
TELLU SKY) [Neil Cook]

e [APERO]| drs_markdown.py - add custom cssclass to add_csv_table. [Neil Cook|

e Drs_markdown.py - deal with floating image vs one in a container. [Neil Cook]

e Drs_markdown.py - deal with floating image vs one in a container. [Neil Cook]

e Drs_markdown.py - deal with floating image vs one in a container. [Neil Cook]

e Drs_markdown.py - deal with floating image vs one in a container. [Neil Cook|

e Drs_markdown.py - deal with floating image vs one in a container. [Neil Cook|

e [APERO]| apero_get.py - deal with removing hard and symlinks better. [Neil Cook|

e [APERO] documentation.conf.py - do not limit body to a max width of 800. [Neil Cook]

e Merge remote-tracking branch ‘origin/v0.7.279-live’ into v0.7.279-live. [Neil Cook]

e [APERO] drs_markdown.py - add_ divider in markdown function. [Neil Cook]

e Merge remote-tracking branch ‘origin/v0.7.279-live’ into v0.7.279-live. [Neil Cook|

e [APERO] precheck: add runid/pi/obs-dir to objects with astrometric entry. [Neil Cook]

e [APERO] drs_markdown - properly format section and sub section and add sub sub section. [Neil Cook]

e [APERO] ref seq apero_loc should have ref=True. [Neil Cook]

5.3.1.12 0.7.280 (2023-04-13)

[APERO] add extra apero_ preprocess printouts to nirps_he and spirou. [Neil Cook]

[APERO] add debug print out for trying to open via while loop. [Neil Cook]

[APERO] apero.recipes. *.apero_preprocess_ * - add more logging messages. [Neil Cook]

[APERO] apero.recipes. *.apero_preprocess_ * - add more logging messages. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.279-live’ into v0.7.279-live. [Neil Cook|

[NIRPS| add DRSOUTID for res file e2ds. [Neil Cook|

[APERO] pp_ref add correct keys to pp_ref files for calib db (cannot update using database otherwise)
[Neil Cook]

[APERO] make apero_database.py —reset and —update more verbose + fix ended=0 in recipe log update.
[Neil Cook]

[APERO] change back to process. [Neil Cook|

[APERO] apero.tools.module.database.database_update.py - add dbkind argument. [Neil Cook]

[APERO] change how the —update and —rest work with apero database.py. [Neil Cook]

[APERO] change how the —update and —rest work with apero database.py. [Neil Cook]

[APERO] use pool instead of process. [Neil Cook]

[APERO] update version and add run id to index database. [Neil Cook|

5.3.1.13 0.7.279 (2023-04-06)

[APERO] update run.ini scripts. [Neil Cook]

[APERO] apero.science.telluric.mk_tellu.py - adjust for the slope. [Neil Cook|

[APERO] apero.science.telluric.mk_tellu.py - change frac_wvalid_min. [Neil Cook]

[APERO] apero.science.mk_ tellu - only have the warning once per order. [Neil Cook]

[APERO] apero.science.mk_ tellu - correct typo ‘warnings’—>’warning’ [Neil Cook]

[APERO] apero.science.mk_ tellu - need to deal with bad orders (set to NaN) in SED. [Neil Cook]
[APERO] apero.science.mk_tellu - need to deal with bad orders (set to NaN) in SED. [Neil Cook]
[APERO] apero.science.mk_tellu - must have some valid points in order to correct image order. [Neil Cook|
[APERO] apero.science.mk_ tellu - tapas_trans needs to be per order (typo) [Neil Cook|

[APERO] apero.core.instruments. *.recipe_ definitions.py - fix order of the telluric correction. [Neil Cook]
[APERO] apero.science.telluric.mk_ tellu - add an additional step to use the tapas transmission to fit the sed
residuals to the transmission (iteratively) [njcuk9999]

[NIRPS] add ccf for nirps_ha and nirps_ he with slope fit to ccf [SPIROU] add slope fit to ccf. [Neil Cook|
e [APERO]| apero.science.telluric.mk_ tellu - update lowpassfilter + trans file SED creation (filter 3 sigma
outliers in hot star SED) [njcuk9999]

[APERO] apero.science.telluric.gen_ tellu.py - add tapas_water and tapas_other splines to preclean props.
[Neil Cook]
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e [APERO]| apero.tools.recipe.bin.apero_ get.py - copy if not doing symlink. [Neil Cook]
e [APERO] apero.tools.recipe.bin.apero_ get.py - copy if not doing symlink. [Neil Cook]

5.3.1.14 0.7.278 (2023-03-29)

e [APERO]| apero.tools.recipe.bin.apero_get.py - add nosubdir argument and fix error when symlinks exist.
[Neil Cook]

[APERO] apero.io.drs_image.py - do not use removedirs use rmdir - do not remove block dirs. [Neil Cook]
[APERO] apero.io.drs_image.py - do not use removedirs use rmdir. [Neil Cook]

[APERO] apero.io.drs_image.py - do not use removedirs. [Neil Cook]

[APERO] apero.io.drs_image.py: change mkdir —> makedirs. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.276-live’ into v0.7.276-live. [Neil Cook|

[APERO] tools.recipes.bin.apero_ get.py - add —obsdir and —pi_name to arguments. [Neil Cook]

[APERO] tools.recipes.bin.apero_ get.py - add —obsdir and —pi_name to arguments. [Neil Cook]

[APERO] apero.io.drs_image.py: change mkdir —> makedirs. [Neil Cook]

[NIRPS] apero.science.calib.dark.py - fix typo DRS RAW _DIR to DRS DATA RAW. |Neil Cook]
[NIRPS] add new UNe catalogue for NIRPS-HA and NIRPS HE. [Neil Cook]

[NIRPS| add new UNe catalogue for NIRPS-HA and NIRPS HE. [Neil Cook]

[APERO] update apero astrometrics with a —check mode to check current database for duplicates (name,
alias, ra+dec crossmatch) [njcuk9999|

[APERO] update apero astrometrics to give aliases with and without spaces/underscores. [njcuk9999]
[APERO] update apero astrometrics to give aliases with and without spaces/underscores. [njcuk9999]
[APERO] update apero astrometrics to give aliases with and without spaces/underscores. [njecuk9999]
Merge remote-tracking branch ‘origin/v0.7.276-live’ into v0.7.276-live. [njcuk9999]

[APERO] BUGFIX: bug when aliases end with “|” (matches “None” and “Null” thus when there is a null it
matches the object with “|” at end. [njcuk9999]

5.3.1.15 0.7.277 (2023-03-14)

[APERO] apero.core.core - properly delete files from database. [Neil Cook]

e [APERO] apero.core.utils - deal with switch arguments in function call kwargs (return on True missing) [Neil
Cook]

[APERO| aupdate whitelists for nirps. [njecuk9999]

e [APERO| apero.base.drs_db.py - remove None’s from list and get via a set (quicker than np.unique)
[njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.276-live’ into v0.7.276-live. [njcuk9999]

e [APEROQ] apero.science.telluric.gen_tellu.py - Provide better error for tellu preclean CCF curve fit crash +
add error to lang database. [Neil Cook]

[APERO] apero.science.calib.wave.py - fix wave sol DV[AB-A] problem. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.276-live’ into v0.7.276-live. [njcuk9999|

[APERO] apero.recipes. *.apero_ preprocess_ *.py - fix bug when gc_ params fails. [Neil Cook]

[APERO] cannot and should not write large median npy files into raw directory. [Neil Cook]

[APERO] update run.ini files. [Neil Cook]

[NIRPS| psuedo_const.py - need OBJECTNAME2 otherwise telluric,sky files fail. [Neil Cook]

[APERO] apero_ preprocess_ spirou.py - error when qc fils in preprocessing. [njeuk9999]

[NIRPS] pseudo_ const.py - must have KW_OBJECTNAME?2 in the database. [njcuk9999]

[NIRPS] apero.science.velocity.gen_wvel.py - reduce number of decimials in DVRMS to get full comment.
[njcuk9999]

[NIRPS| update telluric hot star list. [njcuk9999]

e [APERQO] do not update database if we are in parallel mode where we assume all files are in database and
database has been updated externally. [Neil Cook]

[APERO] fix MKFIT2 (should be AB not A —> use sci_ fiber) [Neil Cook]
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5.3.1.16 0.7.276 (2023-02-09)

Merge remote-tracking branch ‘origin/v0.7.276-live’ into v0.7.276-live. [njcuk9999]

Allow creation of templates even if qc fails. [Neil Cook]

[APERO] apero.core.core.drs_ database.py - fix a problem with headers being of wrong type for sld.
[njcuk9999]

[APERO] allow processing of LED tests (requires a switch to turn off input qc check) [Neil Cook]
Apero.core.instruments. spirou.recipe_ definitions.py - allow PP_EVERY and EXT EVERY for spirou.
[Neil Cook]

5.3.1.17 0.8.001 (2023-01-30)

¢ [APERO] update README.md (move developer and main to v0.7.275) [Neil Cook]
e [APERQ)] fix typo apero.science.telluric.gen_ tellu.py - image.shape[0] —> range(image.shape[0]) [njcuk9999]
e [APERO] update date / version / documentation. [Neil Cook]

5.3.1.18 0.7.275 (2023-01-27)

e [APERQ] allow masking of bad wavelength regions in telluric correct + mask out bad tranmission. [Neil
Cook]

[APERO] apero.science.telluric.template_ tellu.py - calculate the s1d template error and n_ valid. [Neil Cook]|
[APERO] apero.science.telluric.template _tellu.py - calculate the s1d template error and n_ valid. [Neil Cook]
Merge branch ‘v0.7.273-live’ into v0.7.267-live. [Neil Cook]

[APERO)] recalculate template RMS -+ linearize template beols between e2ds and sld [NIRPS] change MK-
TEMPLATE _SNR_ORDER 33->59. [Neil Cook]

5.3.1.19 0.7.274 (2023-01-25)

[APERO] fix not having a —since option. [njcuk9999]

[APERO] apero_ go.py - add —setup option. [njcuk9999]

[APERO] check that —since argument is a valid date+ [njcuk9999]

[APERO] add a —since argument to drs_ get.py. [njcuk9999|

[APERO| low-pass hot star template + deconv=median for hot stars (update MKTEM-
PLATE HOTSTAR KER_VEL dtype) [njcuk9999)]

[APERO] low-pass hot star template + deconv=median for hot stars (update imports) [njcuk9999]

e [APERQO] low-pass hot star template + deconv=median for hot stars. [njcuk9999]

e [NIRPS| apero.science.telluric.gen_tellu.py - finite_res correction now requires params (For threshold)
[njcuk9999]

[NIRPS] fix sky corr being applied twice for nirps and fix convergence. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.273-live’ into v0.7.273-live. [njcuk9999|

[APERO] update install.py module_ translation. [Neil Cook]

[NIRPS] gen_ tellu.py - filter over bad finite res corrections. [njcuk9999|

Merge remote-tracking branch ‘origin/v0.7.273-live’ into v0.7.273-live. [Neil Cook|

[NIRPS] update skymodels (error in calculation) [njcuk9999]

[APERO] apero.science.calib.wave.py - update key in table to key in table.colnames. [Neil Cook|

[APERO] update requirements. [Neil Cook]

[APERO] update readme. [Neil Cook]

Merge branch ‘v0.7.273-live’ into developer. [Neil Cook]

# Conflicts: # .gitignore # README.md # apero/core/core/drs database.py # apero/core/core/-
drs_startup.py #  apero/core/instruments/default/default config.py #  apero/core/instruments/de-
fault/default _constants.py #  apero/core/instruments/spirou/default constants.py #  apero/core/in-
struments/spirou/file_ definitions.py # apero/core/instruments/spirou/recipe_ definitions.py # apero/-
core/math/general.py # apero/data/spirou/reset/runs/calib_run.ini #  apero/data/spirou/reset/run-
s/complete_run.ini  #  apero/data/spirou/reset/runs/mini_run.ini #  apero/data/spirou/reset/run-
s/other _run.ini # apero/data/spirou/reset/runs/science_run.ini # apero/data/spirou/reset/runs/trig-
ger_night_calib_run.ini # apero/lang/backup/language.xls # apero/lang/databases/language.xls #
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apero /recipes/spirou/apero_ccf spirou.py #  apero/recipes/spirou/cal_thermal_spirou.py # apero/-

science/calib/localisation.py # apero/science/calib/shape.py # apero/science/calib/wave.py # ap-

ero/science/extract/berv.py # apero/science/polar/general.py # apero/science/telluric/gen_ tellu.py

# apero/science/velocity/gen_vel.py #  apero/tools/module/setup/drs_processing.py #  apero/tool-

s/recipes/bin/apero_processing.py #  apero/tools/recipes/spirou/apero drift spirou.py #  apero/tool-

s/recipes/spirou/apero_expmeter spirou.py # changelog.md # documentation/working/conf.py #

documentation/working/index.rst # documentation/working/main/misc/changelog.rst # version.txt

[APERO] update date/version/docs. [Neil Cook]

Update peak number rounding issue. [Neil Cook]

Merge remote-tracking branch ‘origin/developer’ into developer. [Neil Cook]

Merge branch ‘master’ into developer. [Neil Cook]

Science.extract.berv.py - get_berv should warn when barycorrpy fails. [Neil Cook]

Merge remote-tracking branch ‘origin/developer’ into developer. [Neil Cook]

Merge remote-tracking branch ‘origin/developer’ into developer. [njcuk9999]

Apero.science. calib.shape.py - Problem with shape when maximum correlation between FPs split between

pixels (Issue #668) [njcuk9999]

e Apero.core.instruments.spirou.file_ definitions.py - RAW LFC FP did not have outfunc - add out-
func=out.blank. [Neil Cook]

o Apero.core.instruments. spirou.recipe_ definitions.py - leak_master should be after thermal master. [Neil
Cook]

o Apero.data.spirou.reset.runs.other _run.ini - add LFCFP and FPLFC to other run.ini file. [Neil Cook|

e Apero.core.instruments.spirou.file_ definitions.py + recipe_ definitions.py - add LFCFP and FPLFC to se-
quences. [Neil Cook]

e Apero.core.instruments.spirou.file_ definitions.py + recipe_ definitions.py - add LFCFP and FPLFC to se-
quences. [Neil Cook]

o Apero.tools.module.setup.drs_processing.py - _ split_string_list - if allow _whitespace must return a list not
string. [njcuk9999|

e Apero.tools.module.setup.drs_processing.py - _ split_string _list should not split by white space unless di-
rectly told to (allows spaces in filenames) [njcuk9999]

o Apero.recipes.spirou.cal _ccf spirou.py - make sure A and B can be used as science fibers. [Neil Cook]

Apero.core.instruments.spirou.default constants.py - update DRIFT DPRTYPES - (add FP_ DARK) [Neil

Cook]

Apero.recipes.spirou.cal_thermal_ spirou.py - thermal_ files are not indexed - correct this. [Neil Cook]

Apero.science. calib.localisation.py + wave.py - add KW_ PID to writing functions. [Neil Cook]

Merge remote-tracking branch ‘origin/developer’ into developer. [njcuk9999]

Update README.md. [Neil Cook]

correct typo

Apero.science.telluric.gen_tellu.py - deal with Etienne using 0 as flag - bad bad bad. [njcuk9999|

e Tools.recipe.spirou.cal_ drift_spirou.py - update output filename. [Neil Cook]

e Tools.recipe.spirou.cal_drift_spirou.py - allow OBJ_ FP and DARK FP files (and deal with fibers not
containing FP) [Neil Cook]

o Apero.science.calib.localisation.py - fix qc logic for MAX RMPTS POS and MAX RMPTS WID. [Neil

Cook|

Apero.core.core.drs_ startup.py - pep8 change. [Neil Cook]

Cal_ expmeter_spirou.py - update output filename based on input fibers. [Neil Cook]

Apero.core.core.drs_startup.py - try to fix integer scalar bug. [Neil Cook]

Apero.tools.recipes.spirou.cal_expmeter _spirou.py - add —fibers option. [Neil Cook|

Update date/version/changelog/readme/documentation. [Neil Cook|
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5.3.1.20 0.7.273 (2023-01-23)

[NIRPS] update telluric list. [njcuk9999]

[APERO] apero.science.telluric.gen_ tellu.py - correct typo for failing precleaned files. [njcuk9999]
Merge remote-tracking branch ‘origin/v0.7.267-live’ into v0.7.267-live. [njcuk9999|

[APERO] correct params['INPUTS’| for FINITERES. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.267-live’ into v0.7.267-live. [njcuk9999]

[APERO] update date/version/docs. [Neil Cook]

[NIRPS] update sky model (ha and he) [njcuk9999|

[APERO] apero.science.telluric.gen_tellu.py - fix spline in finite res. [njecuk9999]

5.3.1.21 0.7.272 (2023-01-19)

[APERO] allow switching on and off of finite res corr (via params and user input) + add header key that
finite res was/wasn’t done. [Neil Cook]

[APERO] ref calib_run.ini should not have RUN_OBS _DIR set to DEFAULT REF OBSDIR (we need
FP_FP from all nights) [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.267-live’ into v0.7.267-live. [njcuk9999]

[APERO] apero.science.telluric.gen_ tellu.py - deal with edge effects in wave_to_wave. [Neil Cook]
[APERO] apero.science.calib.gen_ calib.py - fix typo in check_ fp. [njcuk9999]

[APERO] apero.science.preprocessing.detector.py - flag pixels that have inconsistent intercept in LED. [Neil
Cook]

[APERO] apero.science.preprocessing.detector.py - flag pixels that have inconsistent intercept in LED. [Neil
Cook]

e [APERO] do not do science capacitive coupling correction for HC files. [Neil Cook]

[NIRPS] apero.science.preprocessing.detector - do not sigma clip columns when we are creating a mask. [Neil
Cook|

[APERO] apero.science.preprocessing.detector.py - account for NaNs in butterfly maps. [Neil Cook]
[APERO] apero.science.telluric.gen_ tellu.py - correct (bad) changes for finite res. [Neil Cook]

[APERO] apero.science.telluric.gen_ tellu.py - correct (bad) changes for finite res. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.267-live’ into v0.7.267-live. [Neil Cook]

[NIRPS| correct nirps_ correction. [Neil Cook|

[NIRPS] science.preprocessing.detector.py - correct typos. [Neil Cook]

[NIRPS] science.preprocessing.detector.py - correct of the first read of the amplifiers. [Neil Cook]

[NIRPS] science.preprocessing.detector.py - correct of the first read of the amplifiers. [Neil Cook]

[APERO] apero.science.telluric.template  tellu.create deconvolved_ template do not copy over flux (call flux0
as input) [Neil Cook]

5.3.1.22 0.7.271 (2023-01-17)

[APERO] apero.core.math.gen_math.py - add typing in square_medbin. [Neil Cook]

e [APERO| science.telluric.gen_tellu.py - fix that gc exit tellu preclean fails without image e2ds ini

(PRE_SKYCORR_IMAGE) |Neil Cook]

[NIRPS] science.preprocessing.detector.py - fix nirps pp mask. [Neil Cook]
[APERO] correct A and B telluric properly (sky + finite resolution) [Neil Cook]
[APERO] correct A and B telluric properly (sky + finite resolution) [Neil Cook]
[NIRPS] apero.core.utils.drs_utils.py - fix that times are a numpy array. [njcuk9999|
[APERO] correct post_t _file (OHLINE, SKYCORR etc) [Neil Cook]

[APERO)] finish adjustments to finite resolution model. [Neil Cook]

[APERO] add finite resolution effects code. [Neil Cook]

[APERO] print progress on capacitive coupling. [Neil Cook]

[NIRPS] add in the capacitive coupling from sci flux (for NIRPS) [Neil Cook|
[APERO] add in the capacitive coupling from sci flux. [Neil Cook|
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5.3.1.23 0.7.270 (2023-01-13)

e [APERO] correct typo (bug) cavity[0] must have the pedestal added before updating by mean_hc_wvel - all
wave sols are wrong without this fix. [njcuk9999]

[APERO] typo correct_ capacitive_coupling _pattern —> correct_ capacitive_ coupling. [Neil Cook|
[NIRPS| minor bug fixes for variable resolution. [njcuk9999]

[APERO] correct the capacitive coupling pattern using the amplifier bias model. [Neil Cook]
[APERO)] correct the capacitive coupling pattern using the amplifier bias model. [Neil Cook]
[APERO] correct the capacitive coupling pattern using the amplifier bias model. [Neil Cook]
[APERO)] correct the capacitive coupling pattern using the amplifier bias model. [Neil Cook|
[APERO] correct the capacitive coupling pattern using the amplifier bias model. [Neil Cook|
[APERO] correct the capacitive coupling pattern using the amplifier bias model. [Neil Cook]
[NIRPS] correct + speed variable resolution convolution, add sky model for NIRPS HA. [njcuk9999]
[APERO] add in variable resolution for the tellu convolution. [njcuk9999]

[APERO] correct s1d res maps (needed blaze) [njcuk9999|

[APERO] add sld res amp/fwhm/expo files. [njcuk9999]

Merge branch ‘v0.7.261-live’ into v0.7.267-live. [njcuk9999]

[APERO] apero.core.math.gen_ math.py - deal with nans for robust chebyshev. [njcuk9999]

5.3.1.24 0.7.269 (2023-01-10)

[APERO] create s1d res map [unfinished] [Neil Cook|

[NIRPS] sky corr changes. [njcuk9999]

[NIRPS] remove ravel from possible Nones. [Neil Cook]

[NIRPS] remove ravel from possible Nones. [Neil Cook]

[NIRPS]| correct typo np.ngnwum —> np.nansum. |[Neil Cook|

Merge branch ‘v0.7.261-live’ into v0.7.267-live. [Neil Cook]

[NIRPS] deal with not having the KW _CAV_PEDESTAL key. [Neil Cook|
[NIRPS]| add sky correction. [Neil Cook]

[NIRPS] add sky correction. [Neil Cook]

Merge branch ‘v0.7.261-live’ into v0.7.259-nirps-test. [Neil Cook]

[NIRPS]| add sky correction. [Neil Cook|

[NIRPS] plan for res convolve change. [Neil Cook]

[NIRPS] add apero_ skycorr_nirps_he.py [UNFINISHED] [Neil Cook]|
[NIRPS] add sky model correction to telluric mk_tellu and fit_tellu codes. [Neil Cook]

5.3.1.25 0.7.268 (2022-12-23)

e [APERO] update apero_ database.py database names. [njcuk9999|
e [APERO] update date/version/docs/changelog. [njcuk9999]

5.3.1.26 0.7.267 (2022-12-22)

[APERO] change continuity for wave to chebyshev. [Neil Cook]

[APERO] add sigma cut criteria on the CCF FWHM for the mean CCF profile. [Neil Cook]
[APERO] add sigma cut criteria on the CCF FWHM for the mean CCF profile. [Neil Cook]
[APERO] do not do nsig CCF cut for FP. [Neil Cook|

[APERO] set a minimum value for allowed CCF fit (peak CCF < 5sigma) [Neil Cook|
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5.3.1.27 0.7.266 (2022-12-21)

e [APERQ)] fix key error with CAVITY PEDESTAL. [Neil Cook]

e [APERO] add res e2ds to wave sol. [njcuk9999|

e [APERO] add a resolution e2ds map for amp/fwhm/expo. [Neil Cook|

e [APERQO] improve wave solution with more cavity fit using chebyshev. [njcuk9999|

e [APERO] try making wave solution converge across machines. [Neil Cook]

e [APEROQ] apero.core.math.gen_ math.py - update robust_polyfit and robust_ chebyfit to be fuzzy at edges.
[Neil Cook]

e [APERO]| apero.core.math.gen_math.py - update robust_polyfit and robust_ chebyfit to be fuzzy at edges.
[Neil Cook]

e [APERO] apero.core.math.gen_ math.py - update robust_polyfit and robust_chebyfit to be fuzzy at edges.
[Neil Cook]

e Merge remote-tracking branch ‘origin/v0.7.261-live’ into v0.7.261-live. [Neil Cook]

e Merge remote-tracking branch ‘origin/v0.7.261-live’ into v0.7.261-live. [Neil Cook|

e [APERQO] correct typo. [Neil Cook]

e [APERO] apero.core.math.gen_ math.py - update robust_polyfit and robust_chebyfit to be fuzzy at edges.

[Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.259-nirps-test’ into v0.7.259-nirps-test. [njcuk9999|
# Conflicts: # apero/data/spirou/telluric/sky PCs.fits

e [APERO]| update sky PCs.fits. [Neil Cook|

e [SPIROU] update sky_PCs.fits (needed to be flipped in shape) [njcuk9999]

5.3.1.28 0.7.265 (2022-12-13)

[APERO] storage for optimizing code. [Neil Cook|

[APERO] storage for optimizing code. [Neil Cook|

Merge branch ‘v0.7.261-live’ into v0.7.259-nirps-test. [Neil Cook]

[APERO] implement a locking for orderps file so we don’t try to write it and read it at the same time (should
prevent an error we are getting in extraction) [Neil Cook]

[APERO] fix ycents for AB,A,B spirou (change added for NIRPS) in order table. [Neil Cook]

[APERO)] fix ycents for AB,A,B spirou (change added for NIRPS) in order table. [Neil Cook|

[APERO)] fix ycents for AB,A B spirou (change added for NIRPS) in order table. [Neil Cook]

Merge branch ‘v0.7.259-nirps-test’ into v0.7.261-live. [Neil Cook]

[APERO] update date/version/docs. [Neil Cook]

[NIRPS] switch sequences for EFF,SKY,SKY and DARK,SKY. [njcuk9999]

[NIRPS] add calculate dxmap _nirps to both modes (rename from calculate dzmap nirpshe) [njcuk9999]
[NIRPS] add calculate  dxmap_nirps to both modes (rename from calculate dzmap nirpshe) [njeuk9999]
[APERO] apero.science.extract.gen_ ext.py - better handle trying shapel file (when multiple files try to write
it at once) [Neil Cook]

[NIRPS] apero.recipes.nirps_ha.apero_ preprocess_nirps_ha.py - fix loading of led lat. [Neil Cook]
[APERO] add —plot=4 (select plots) and fix —fpref. [njcuk9999]

[NIRPS| fix LED flat creation + update run.ini files. [Neil Cook]

[NIRPS] fix LED flat creation + combine (for hash code) + save to calibDB. [Neil Cook|

5.3.1.29 0.7.264 (2022-12-08)

[NIRPS] update LED flat creation. [Neil Cook|

[NIRPS] update preprocessing codes to use LED FLAT from calibrations. [Neil Cook|

[APERO] update apero_get + documentation. [Neil Cook]

[APERO] update apero_get.py. [njcuk9999]

[APERO] apero_ get.py allow wildcard for —objnames. [Neil Cook|

[NIRPS] Add LED flat creation to PP_ REF. [Neil Cook]|

[APERO] update sky model. [njcuk9999|

[APERO] require wavelength solution to be within 7 days if a night calibration. [njcuk9999]

[APERO] try to fix problem with shapel orderps FileNotFoundError. [Neil Cook]

[APERO] add order table (for extracted files) + WAVE POLY TYPE + LOC POLY TYPE. [Neil Cook]
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[APERO] add order table (for extracted files) + WAVE POLY TYPE + LOC _POLY TYPE. [Neil Cook]
[APERO] add order table (for extracted files) + WAVE POLY TYPE + LOC _POLY_ TYPE. [Neil Cook]
[APERO] add poly type to loco keys loaded from locofile. [njcuk9999|

[NIRPS] remove extraction bad pixel flagging for HA-A, HA-B, HE-B fibers [APERO] add loc and wave poly
coeff type (Chebyshev) [njcuk9999]

5.3.1.30 0.7.263 (2022-11-30)

[NIRPS] change s1d max wavelength. [njcuk9999]

[APERO] add led flat code + allow forcing only telluric preclean. [njcuk9999]

[APERO] add led_ flat. [njcuk9999|

[APERO] allow a constant to determine the min exptime for darks in the dark_ref. [njcuk9999]

[APERO] must add to e2dsoutputs for leak correction to work. [njcuk9999]

[NIRPS]| update the list of telluric stars. [njcuk9999]

[NIRPS] apero.tools.module.processing.drs_processing.py - fix skip list with INCLUDE OBS DIRS and
EXCLUDE OBS DIRS (param—> param.listp) [njcuk9999]

[NIRPS] apero.science.gen_ext.py - allow override of fibers for fplines calculation (for FP_FP tests)
[njcuk9999]

[NIRPS] apero.science.calib.localisation.py - change max to a percentile in the order loc label (avoids picking
up pixels outside order for width measurement) [njcuk9999]

[NIRPS] update nirps_he recipe_definitions (add PP_ EVERY and EXT EVERY) |Neil Cook]

5.3.1.31 0.7.262 (2022-11-15)

e [APERO| Add PP_EVERY to pp_seq opt and EXTRACT EVERY to eng seq (used in other run.ini)
to preprocess and extract everything (no calibs) [Neil Cook]

[NIRPS] update HE and HA default wave solution. [Neil Cook|

[NIRPS]| updates for nirps HE wave solution. [Neil Cook|

[APERO] update reset.calib.csv and deafult constants for wave constants. [Neil Cook]

[APERO] update nirps ref wave solutions. [Neil Cook|

[APERO] nirps updates for wave sol. [Neil Cook]

5.3.1.32 0.7.261 (2022-11-10)

[APERO]doc string / typing /pcheck / pep8 update. [Neil Cook]

Merge branch ‘v0.7.259-working’ into v0.7.259-nirps-test. [Neil Cook]

Merge branch ‘v0.7.259-nirps-test’ into v0.7.259-working. [Neil Cook]

[APERO] fix exposure meter. [Neil Cook]

[APERO] doc string/ typing / pcheck / pep8 updates. [Neil Cook]

[APERO] localisation.py - remove cross term between coefficients in the loco fit. [Neil Cook]
[NIRPS]| update orders and order position. [Neil Cook]

5.3.1.33 0.7.260 (2022-11-07)

[NIRPS] use chebyshev in the continuity fit. [Neil Cook]

[NIRPS] use chebyshev in the continuity fit. [Neil Cook]

[NIRPS] use chebyshev in the continuity fit. [Neil Cook]

[NIRPS] use chebyshev in the continuity fit. [Neil Cook]

[NIRPS] update number of orders (75—> 74) and LOC _YDET MIN. [Neil Cook]
[NIRPS| update number of orders (74—> 75) [Neil Cook]

[NIRPS| update LOC_YDET MAX, LOC_YDET MAX. [Neil Cook|
[NIRPS] back to 74 orders but move LOC_YDET MAX. [Neil Cook]
[NIRPS] back to 73 orders but move LOC YDET MAX. [Neil Cook]
[NIRPS] update number of orders 73 —> 74. [Neil Cook]

[NIRPS| update number of orders 73 —> 74. [Neil Cook]
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[APERO] install.py - fix git python version. [Neil Cook]

[APERO] fix problem with leak_ref not being a hash code file (was just using first file) [Neil Cook]
[APERO] apero.plotting.plot_ functions.py - fix broken plot (type reference—>ref) [Neil Cook]
[APERO] add paper to main page. [Neil Cook]

[APERO] fix for badpix (bstatsb) [Neil Cook|

[APERO] update version/date/changelog/docs. [Neil Cook]|

5.3.1.34 0.7.259 (2022-11-04)

e [APERO] add git branch + git hash + python modules + python version to PARAM TABLE. [Neil Cook|
e [APERO]| pep8 and warning fixes. [Neil Cook|

e Merge branch ‘v0.7.254-working’ into v0.7.254-cheby. [Neil Cook|

# Conflicts: # apero/core/math/gen_math.py # apero/plotting/plot_functions.py # apero/science/cal-
ib/shape.py # apero/science/calib/wave.py # apero/tools/module/utils/inverse.py

[APERO] push chevyshev + clean hot pix lin mini fix into working branch. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.254-cheby’ into v0.7.254-cheby. [Neil Cook]|

[APERO] apero.tools.recipes.spirou.apero_expmeter spirou.py. [Neil Cook]

[APERO] remove linear minimization from clean_hotpiz function. [Neil Cook|

[APERO] fixes for chebyshev. [Neil Cook]

[APERO)] force jit functions to not use fastmath mode. [Neil Cook]

[APERO] fixes to EA chebyshev code. [Neil Cook]

5.3.1.35 0.7.258 (2022-10-31)

Adding cheby stuff all over the place. [eartigau]

[APERO] make sure assets directory is reset (but copy all “new” files to a backup assets dir) [Neil Cook]
[APERO] re-run template after best telluric correction. [Neil Cook]

[APERO] add zsh profiles to setup dir. [Neil Cook]

[APERO] update import order (pycharm Ctrl+Alt+O to sort) [Neil Cook]

Update date/version/changelog/documentation. [Neil Cook]

5.3.1.36 0.7.257 (2022-10-25)

[APERO] correct columns in apero_ stats.py. [Neil Cook|

e [APERQ] add file index mode to apero_ stats.py + write apero _stats_ static.tzt and apero_ stats varying.tat
to msg/report directory. [Neil Cook]

[APERO] remove cook@localhost.mysql.backup file from calib reset (it shouldn’t be here) [Neil Cook]
[APERO] start adding “all” mode to apero_ stats.py. [Neil Cook]

[APERO] fix FORCE REFWAVE flag in get wavelength function calls. [Neil Cook]

[APERO] add conda and git documentation to other documentation. [Neil Cook]

[APERO] add TODO re: hard coded value. [Neil Cook]

[APERO] add a limit to apero_ stats memory mode. [Neil Cook]

[APERO] update apero_stats memory plot. [Neil Cook|

[APERO] add to apero_ get documentation. [Neil Cook]

[APERO)] test of wave [EXT] memory issue. [Neil Cook]

[APERO] test of wave [EXT] memory issue. [Neil Cook]

[APERO] fix problem with using setup/install.py —update mode. [Neil Cook]

[APERO] update apero_stats plot. [Neil Cook]
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5.3.1.37 0.7.256 (2022-10-13)

[APERO] pep8 fixes. [Neil Cook]

e [APERO)] fixes for adding log start/log end + ccf run_ file. [Neil Cook|

[APERO| add LOG_START and LOG_END to log database (and fix END_ TIME) - will require new log
database. [Neil CooK]

[APERO] improve memory stats plot. [Neil Cook]

e [APERQ] add an exact requirements module to test all packages being the same. [Neil Cook]

e [APERQ] fix custom arguments [INPUTS| coming from run.ini file and —mask argument not looking in the
assets/ccf masks directory. [Neil Cook]

[APERO] add a printout to wave_ref spirou + update apero_overall _flow graph. [Neil Cook|

e [APERO] update date/version/changelog/docs. [Neil Cook]

5.3.1.38 0.7.254 (2022-09-22)

[APERO] test fix for pickling PseudoConstants. [Neil Cook|

e [APERO] Apply fixes for pickling Run Class. [Neil Cook]

e [APERO] apero.science.extract.extraction.py - fix bug is cosmic check res = sx - fx/amp —> res = sx - fr*amp.
[Neil Cook]

[APERO] apero.core.utils.drs_ startup.py - use np.genfromtxt instead of np.loadtxt as there is a bug in numpy
1.23. [Neil Cook]

5.3.1.39 0.7.255 (2022-09-30)

[APERO] doc + pep8 [gen_ calib.py] [Neil Cook]

[APERO] doc + pep8 [flat_blaze.py] [Neil Cook|

[APERO] doc + pep8 |background.py, badpix.py, dark.py] [Neil Cook|
[APERO] update docs. [Neil Cook]

[APERO] update date/version/changelog/docs. [Neil Cook]

5.3.1.40 0.7.253 (2022-09-29)

[APERO| add apero_ stats memory table to report directory. [Neil Cook|
[APERO] correct documentation schematics not appearing. [Neil Cook]
[APERO] correct documentation schematics not appearing. [Neil Cook]
[APERO] update versionn/date/docs/changelog. [Neil Cook]

5.3.1.41 0.7.252 (2022-09-27)

[APERO] continue update doc string + pep8. [Neil Cook]

[APERO] continue update doc string + pep8. [Neil Cook]

[APERO] continue update doc string + pep8. [Neil Cook]

[APERO] continue update doc string + pep8. [Neil Cook|

[APERO] apero.core.instruments. *.file_ definitions.py - fix typo _ WAVESOL REF —> _wavesol_ ref. |Neil
Cook]

[APERO] update program descriptions and some doc strings + pep8. [Neil Cook]

[APERO] documentation.unused.v07 _docstring _update.txt - add more recipes to check. [Neil Cook]
[APERO] documentation.unused.v07 docstring update.tzt - add more recipes to check. [Neil Cook]
[APERO] apero.science.calib.gen_ calib.py - if not required do not cause error. [Neil Cook|
[APERO)] correct flat codes - combine method should be “flat” [Neil Cook]

[APERO] apero.io.drs_path.py - reset the listdir function. [njcuk9999]
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5.3.1.42 0.7.251 (2022-09-19)

[APERO] update doc strings + pep8 (see v07 docstring update.tzt) [Neil Cook]

[APERO] documentation - add to useful mysql commands. [Neil Cook]

[APERO] update doc strings + pep8 (see progress in v07 _docstring _update.txt) [Neil Cook|

[APERO] apero.tools.module.testing.drs_ stats.py - for sqlite need the LIKE parameter for recipe. [Neil Cook]
[APERO] apero.tools.module.setup.drs_installation.py - fix arg return of get_ sqlite_ settings. [Neil Cook|
[APERO] update doc-string + deal with pep8. [Neil Cook]

[APERO] update doc-string + deal with pep8. [Neil Cook]

5.3.1.43 0.7.250 (2022-09-13)

[APERO] update language database. [Neil Cook]

[SPIROU] documentation: add schematics back to recipe definitions.py. [Neil Cook]

[APERO] update some todo messages. [Neil Cook]

[APERO] update language database to replace some text (in TODO) [Neil Cook]

[APERO] apero.science.extract.gen_ ext.py - try to stop errors when order profile exists but cannot be read
(parallelisation issue) [Neil Cook]

Update UPDATE NOTES.tat. [Neil Cook]

Update UPDATE NOTES.tat. [Neil Cook|

e [APERO]| apero.recipes. *.apero_fit_tellu*.py - recon must be multiplied by blaze before creating s1d (for
proper weighting) [Neil Cook]

[APERO] apero.science.polar.gen_ pol.py - fix factor 2 in exponent (from Eder) [Neil Cook]

5.3.1.44 0.7.249 (2022-09-07)

[APERO] setup.install.py - make sure config path is still the full path. [Neil Cook]

[APERO] apero.base.base.py - fix references to allparams. [Neil Cook|

[NIRPS] correct typo apero PP REF nirps —> apero_pp_ref nirps. [Neil Cook]

[NIRPS] correct typo apero PP REF nirps —> apero_pp_ref nirps. [Neil Cook]

[APERO] apero.tools.module.setup.drs_installation.py - save install params to DRS UCONFIG (for re-use
/ debug) in install.sh. [Neil Cook|

[APERO] apero.tools.module.setup.drs_installation.py - all_params[‘MYSQL’] parameters should be upper-
case (to match sqlite) [Neil Cook]

[APERO] apero.tools.module.setup.drs_installation.py - all_params[‘MYSQL’] parameters should be upper-
case (to match sqlite) [Neil Cook]

[APERO] apero.core.instruments. default. grouping.py - fix problem where 1 entry leads to a crash. [Neil Cook]|
[APERO] fix sqlite installation error (Issue #682) [Neil Cook]

[APERO| apero.base.base.py: typo FILEINDEX —> FINDEX. [Neil Cook]

[APERO)] test recipe documentation. [Neil Cook]

[APERO] correct drs_ db change. [Neil Cook]

[APERO] update version/date/changelog/documentation. [Neil Cook]

5.3.1.45 0.7.248 (2022-08-31)

e [APERO| manage locking better (when no PID), manage databases better (from one place
pconst. GET DB COLS() + base) [Neil Cook|
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5.3.1.46 0.7.247 (2022-08-29)

e [APERO] Change object database to astrometric database. [Neil Cook]

e [APERO]| Change object database to astrometric database. [Neil Cook]

e Merge branch ‘v0.7.242-working’ into v0.7.243-working. [Neil Cook|

# Conflicts: # apero/core/core/drs_file.py # apero/tools/module/listing/file_ explorer.py

Conflicts fixed

[APERO] update references to INDEX (and make all database lower case for SQL) [Neil Cook]

[APERO] documentation - update files. [Neil Cook|

[APERO] documentation - add sequence graphml/jpg/pdf files. [Neil Cook]|

Apero.tools.module.database.database gui.py - save the hash col before removing it and add it back when

saving. [Neil Cook]

Put the readme files back in /bin/ and /tools/ [Neil Cook]

e [APEROQ] apero.science.telluric.template_tellu.py - fix s1d template (in similar way to sld template) [Neil
Cook]

5.3.1.47 0.7.246 (2022-08-17)

[APERO] add to sequence schematics + descriptions. [Neil Cook]

[APERO] update file descriptions + update documentation with file descriptions. |[Neil Cook]

[APERO)| update file descriptions. [Neil Cook|

[APERO] apero.tools.module.setup.drs_reset.py - correct temporary message. [Neil Cook|

[APERO] apero.tools.module.setup.drs_reset.py - correct file list. [Neil Cook]

[APERO] apero.tools.module.setup.drs_reset.py - speed up reset (or at least display a message) [Neil Cook]
[APERO] documentation - update overview schematics (yed) [Neil Cook]

[APERO] apero.tools.recipes.bin/apero _stats.py - need recipe to be passed (for plotting) [Neil Cook]
[APERO] apero.tools.recipes.bin/apero_ stats.py - need recipe to be passed (for plotting) [Neil Cook]|
[APERO] apero.science.telluric.gen_ tellu.py - change pre-cleaning SNR criteria to be median SNR (not max)
[Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.243-working’ into v0.7.243-working. [Neil Cook]

e [APERQ] apero.science.telluric.template _tellu.py - [BAD BUG] fix for templates - binning was incorrect if
N>50 files was using only the first sqrt(N) files, if N<50 was using only using the first. [Neil Cook|
[APERO] paper - update apero_ overall flow diagram. |[Neil Cook]

5.3.1.48 0.7.245 (2022-08-10)

Merge branch ‘v0.7.242-working’ into v0.7.243-working. [Neil Cook|

[APERO] apero.tools.recipes.bin.apero_stats.py - add memory stats to apero_ stats.py. [Neil Cook]

Update filenames master—>ref. [Neil Cook]

Update filenames master—>ref. [Neil Cook]

Re-add run.ini files after master—>ref. [Neil Cook|

Re-add run.ini files after master—>ref. [Neil Cook|

Replace “master/MASTER” with “ref/reference” (do not use “master” as a word) [UNTESTED] [Neil Cook|

5.3.1.49 0.7.244 (2022-08-02)

e [APERO] core.instruments. *.recipe_ defintions.py - missing WAVEREF EXPECTED from plots. [Neil
Cook]

e Update mysql_ database_ commands.rst. [Neil Cook|
Add some extra useful MySQL commands

e Add files via upload. [Neil Cook]
add overview for paper

5.3. Update notes 104



APERO Documentation, 0.8.001

5.3.1.50 0.7.243 (2022-06-30)

[APERO] apero.base.drs_db.py - up the wait time for database connection failure (5s—> 30s) [Neil Cook]
Up the wait time for database connection failure. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.242-working’ into v0.7.242-working. [Neil Cook|

[APERO] deal with nan slices in transmission. [njcuk9999]

Update paper schematics. [Neil Cook]

5.3.1.51 0.7.242 (2022-06-23)

[NIRPS| modify tapas to mask unusable regions. [njecuk9999]

[APERO] tools.module.processing.drs_ processing.py - make KW _OBSTYPE condition depend on instru-
ment. [njcuk9999]

[NIRPS] adjust some tellu parameters for nirps. [njcuk9999]

[APERO] remove shortcut to apero flat spirou.py in bin dir. [Neil Cook]

Update version/date/changelog/docs. [Neil Cook]

5.3.1.52 0.7.241 (2022-06-21)

e [APEROQ] apero.core.core.drs_ file.py - deal with nans better. [njcuk9999]
e [APEROQ] apero.core.core.drs_ file.py - deal with nans better. [njcuk9999|
e [NIRPS| add a test fp_dark file definition. [njcuk9999|

5.3.1.53 0.7.240 (2022-06-17)

[APERO] small changes for update to reject database. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]

[APERO)] change slightly how REJECTLIST works (to allow difference between spirou and nirps) [Neil Cook]
[NIRPS] default_ constants.py - update GL_OBJ_COL_NAME. [njcuk9999]

5.3.1.54 0.7.239 (2022-06-14)

[APERO]| drs_ astrometrics.py - ask user for Teff source. [Neil Cook|

e [NIRPS| add TEST DARK DARK SKY from EFF,SKY,SKY files and add to engineering seqeuence.
[njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]

[NIRPS] update hot star list. [Neil Cook]

[NIRPS]| fix typo LW_DRS QC —> KW _DRS QC. [njcuk9999|

[NIRPS] undo shape change for ha (from he) [njeuk9999|

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [Neil Cook|

[NIRPS] B fiber should be fit cavity + fit_achromatic = False. [njcuk9999]

[APERO)] save preprocessing files that fail qc to disk but check in all recipes that qc has passed (unless user
forces no_in_ gc check) [njcuk9999|

[APERO] apero.science.calib.background.py - slightly change how background subtraction is done.
[njcuk9999]

[NIRPS] add raw test dark. [Neil Cook]
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5.3.1.55 0.7.238 (2022-06-09)

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [Neil Cook]

[INIRPS| add pp_test_eff sky file definition. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]

[APERO] tools.module.processing.drs_trigger.py - put the trigger table.fits in a standard location (not de-
pendent on recipe run location) [Neil Cook]

[NIRPS] fix for getting object name. [njcuk9999]

o [NIRPS| science.extract.extraction.py - remove an extra factor of gain (didn’t matter for SPIRou as gain—=1)
[njcuk9999]

[NIRPS] update file_ definitions.py for RAW _FLUXSTD SKY. [njcuk9999]

o [NIRPS| add TELLU SKY file definition. [Neil Cook]

e [APERO] update date/version/doc/changelog. [Neil Cook]

5.3.1.56 0.7.237 (2022-06-08)

Add FLUX,STD,SKY file definition. [njcuk9999]

[APERO] fixes for trigger + [NIRPS] gain header key change. [njcuk9999]

[APERO] fix drsfile.nosave in copy header/copy hdict. [Neil Cook]

[APERO] do not check non calib recipes for calib run. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]

Deal with store_true action better (when called as an argument) [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]

[APERO] add a nosave option for debug/plotting/information purposes (no writing of files) - bug fix. [Neil
Cook]

e [APERO] add a nosave option for debug/plotting/information purposes (no writing of files) [Neil Cook]
[APERO] add to trigger code (tested) [Neil Cook|

e [APERO] add new wave sol for NIRPS HA. [njcuk9999]

5.3.1.57 0.7.236 (2022-06-04)

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]

[APERO)] first commit of very basic trigger. [Neil Cook]

[APERO] apero.io.drs_ fits.py - fix read_ multi extension being None (deepcopy instead of array) [njcuk9999]
[APERO] fix memory leak with bottleneck + over copying of fits reader. [njcuk9999]

[NIRPS] update nirps_he default wave sol. [njcuk9999]

[APERO] apero.core.instruments.default. deafult constants.py - BADPIX ERODE SIZE and BAD-
PIX DILATE SIZE must be integers. [njcuk9999]

[APERO] flat - better deal with bad flat pixels. [njcuk9999]

[APERO] badpix - add erosion + dilution factors for large bad pixels. [njcuk9999]

[APERO] apero.science.extract. extraction.py - fix flat (do not correct too small or too large values) [njcuk9999]
Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [Neil Cook|

# Conflicts: # bin/apero_flat_spirou.py

e [NIRPS| add nirps to the documentation. [Neil Cook]

e [APERO] todo deal with small number division in the flat. [njcuk9999]

e [APEROQ] better patch edges of large bad pixel regions [NIRPS| update wave sols + catalogue. [njcuk9999]
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5.3.1.58 0.7.235 (2022-05-31)

[NIRPS] add in telluric recipes. [njcuk9999]

e [NIRPS] apero.tools.module.processing.drs_run_ini.py - add to run.ni files the nirps helios sequence.

[njcuk9999]

e Add changes to allow helios to be reduced. [njcuk9999]
e Pep8 changes. [njcuk9999]
e Update default nirps he wave solution + fix typo in WAVE FIBER OFFSET MOD and

WAVE_FIBER_SCALE_MOD. [njcuk9999)

e Update default nirps he wave solution. [njcuk9999|
e WAVEREF EXPECTED to take diffvelo + allow offset/sclae of wave solution by N pixels. [njcuk9999]
e Update header keys for nirps_he. [Neil Cook]

5.3.1.59 0.7.234 (2022-05-20)

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [njcuk9999]
Add mk_tellu and mk_model to nirps_ha and nirps_he to sequences. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.232-working’ into v0.7.232-working. [Neil Cook|
Add mk_tellu and mk_model to nirps_ha and nirps_he. [Neil Cook]

Long and lat flipped for nirps (whoops) [njcuk9999]

Update tellu white list and default master wave sol for nirps_ha. [njeuk9999|

5.3.1.60 0.7.233 (2022-05-18)

Deal with no pmra/pmde in headers. [njcuk9999]

Update nirps _ha wave sol. [Neil Cook]

Update PP_OBJ DPRTYPES (add OBJ_SKY) [Neil Cook]

For nirps we need to test whether OBJECT not in obstype (for SKY test) [Neil Cook]
Object type different for nirps - add REPROCESS OBJECT _TYPES. [Neil Cook|
Add fit_tellu and mk_template for nirps_he/nirps_ha. [Neil Cook]

Update gain header key for nirps. [Neil Cook]

Update exptime for nirps. [Neil Cook]

Some speed up tests. [Neil Cook]

Update date/version/docs/changelog. [Neil Cook]

5.3.1.61 0.7.232 (2022-05-06)

Merge remote-tracking branch ‘origin/v0.7.228-working’ into v0.7.228-working. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.228-working’ into v0.7.228-working. [njcuk9999]

Replace PandasLikeDatabase with PandasLikeDatabaseDuckDB - speeds up post processing by factor of 5.
[njcuk9999]

Update date/version/docs/changelog. [Neil Cook]

5.3.1.62 0.7.231 (2022-05-06)

Apero.science.polar.gen_ pol.py - shift correctly all parameters stored in headers of the wave solution. [Neil
Cook]

Create a pol_ calib to store shifted blaze and wave + add WAVE AB ad BLAZE AB to p.fits from pol  calib.
[Neil Cook]|

e Add a binary flag for when wave master is forced. [Neil Cook]|
e Apero.tools.recipes.bin.apero_ database.py - add a reset database option. [Neil Cook]
e Apero.io.drs_path.py - sort directories and valid_files. [Neil Cook]
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5.3.1.63 0.7.230 (2022-05-04)

Apero.science.polar.gen_pol.py - deal with polar failing on orders with all NaN. [njcuk9999|
Mk template now bins to avoid loading many images + correct berv coverage. [Neil Cook]

5.3.1.64 0.7.229 (2022-04-29)

Apero.data.spirou.databases.reset.calib.csv - uhash must be unique - generate hash for default values. [Neil
Cook]

Apero.tools.module.database.manage_ database.py - update database creation with additional unique columns
in calib/tellu database. [Neil Cook]

Update reset calibration database (need UHASH column) [Neil Cook]

Apero.tools.recipes.bin.apero_ explorer.py - correct getting hash arg. [Neil Cook]
Apero.core.core.drs_misc.py - do not use nan for doubles in stats. [Neil Cook]

Apero.core.utils.drs_utils.py - do not use nan for doubles. [Neil Cook]|

Update date/version/docs/changelog. [Neil Cook|

5.3.1.65 0.7.228 (2022-04-28)

Add in PID, PDATE to calibration/telluric database add in RAM/SWAP/CPU column to log database.

[Neil Cook]

Apero.recipes.spirou.apero _thermal_ spirou.py - for DARK DARK INT force wave solution to master. [Neil
Cook]

Apero.recipes. *.apero__extract_ *.py - add way to force wave master in extraction + update

recipe_ definitions.py. [Neil Cook|

5.3.1.66 0.7.227 (2022-04-26)

Documentation.working.resources. default. descriptions.apero__astrometric s.rst - update the notes on ap-
ero_astrometrics. [Neil Cook]

e Apero_astrometrics.py - allow aliases to be added and deal with Teff objname better. [Neil Cook]
e Apero.tools.module.processing.drs_precheck.py - link conditions to run.ini file supplied (for checking obs_ dir

etc) [Neil Cook|
Apero.tools.module.drs _processing.py - add UPDATE IDATABASE NAME run.ini parameter (to allow
turning off update certain databases) [Neil Cook]

e Update the default run.ini files. [Neil Cook]
e Merge remote-tracking branch ‘origin/v0.7.225-working’ into v0.7.225-working. [Neil Cook|
e Apero.core.instruments. *.pseudo_ const.py - fix problem with MJDMID having a NaN (float) value.

[njcuk9999]

e Apero_extract_spirou.py - add EXP_ FPLINE flag. [Neil Cook]
o Apero.recipes.spirou.apero_pol_spirou.py - do not allow files that failed qc to be used in polar recipe (by

default) flag and return failure. [Neil Cook]
Apero.tools.module.testing.drs_stats.py - remove index database crossmatch for qc mode (not required?)
[Neil Cook]
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5.3.1.67 0.7.226 (2022-04-21)

o Apero.tools.resources.run_ in.* - update templates for run.ini files to have UPDATE INDEX DATABASE
flag. [Neil Cook]

e Apero.tools.recipes.bin.apero_processing.py - add UPDATE INDEX DATABASE flag so user can not up-

date the index database (needs big warning about doing this) [Neil Cook]

Apero.science.calib.leak.py - add in a second log for fiber loop [untested] [Neil Cook]

Apero.recipes.spirou.apero_leak _master _spirou.py - leak master has no qc - update recipe.log. [Neil Cook]

Apero.core.utils.drs_utils.py - no_ gc must update children as well. [Neil Cook|

Apero.core.utils.drs_startup.py - add UPDATE INDEX DATABASE to allow not updating index database

in apero_ processing [UNTESTED] [Neil Cook|

Apero.core.instruments. spirou.default  constants.py - update WAVE FP_DPRLIST (missed POLAR_FP)

[Neil Cook]

Update some typos in default keywords.py. [Neil Cook]

Correct typo and change NO_ DB = False. [Neil Cook]|

Apero.base.base.py - update LOG_FLAGS to include QCPASSED. [Neil Cook]|

Apero.base.base.py - update LOG_FLAGS to include OBJ. [Neil Cook]

Update date/version/changelog/docs. [Neil Cook]

5.3.1.68 0.7.225 (2022-04-13)

e Apero.science.extract.other.py - flag when extraction file has been found (require RecipelLog as input to
extract_ *_files functions) [Neil Cook]

o Apero.core.instruments. *.recipe_ definitions.py - add INT EXT and EXT FOUND flags to recipes that use
apero__extract internally. [Neil Cook]

e Apero.core.instruments. *.file_ definitions.py - WAVEM _CAV should only be the main science fiber. [Neil
Cook|

e Apero.base.base.py - add log flag descriptions - can only add flags if the are here. [Neil Cook|

5.3.1.69 0.7.224 (2022-04-11)

e Apero.tools.processing.drs_processing.py - update skip clean_arguments to allow additional arguments.

[Neil Cook]

e Apero.core.instruments.spirou.recipe_ definitions.py - apero_water master should be a master recipe always.
[Neil Cook]

o Apero.core.instruments.spirou.recipe_ definitions.py - correct typo “apero_loc.set_flags” —> = “ap-

ero_ extract.set_flags” [Neil Cook]

5.3.1.70 0.7.223 (2022-04-09)

e Merge branch ‘v0.7.219-stable-test’ into v0.7.221-working. [Neil Cook]
e Merge remote-tracking branch ‘origin/v0.7.219-stable-test’ into v0.7.219-stable-test. [Neil Cook]
o Fix tellurics and thermal problems. [njcuk9999]

5.3.1.71 0.7.222 (2022-04-03)

e Update documentation. [Neil Cook]
e Update documentation. [Neil Cook|
e Update date/version/docs. [Neil Cook]
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5.3.1.72 0.7.221 (2022-04-02)

e Fixes for outclass (telluric centric fixes) [Neil Cook]
e Fix problems with outclass + move running/in_ parallel/ended to binary flag + add a flag mode in ap-
ero_ explorer.py. |Neil Cook|

5.3.1.73 0.7.220 (2022-03-31)

e Replace outfunc with outclass (a output file class) [Neil Cook]
e Update error for database not found (was ambiguous) [Neil Cook]
e Update date/version/docs/changelog. [Neil Cook|

5.3.1.74 0.7.219 (2022-03-27)

e Bug fixes after nirps merge. [Neil Cook]

e Merge branch ‘v0.7.213-nirps-he’ into v0.7.213-working. [Neil Cook]

e Apero.tools.moduile.processing.drs_ grouping _functions.py - get_non_ file_args(): add an additional check
on group being none before assigning obs_ dir to group. [Neil Cook]

e Add back in pp master for nirps_he. [Neil Cook]

e Re-run run.ini for nirps he. [Neil Cook]

e Merge branch ‘v0.7.213-working’ into v0.7.213-nirps-he. [Neil Cook]
# Conflicts: # apero/core/core/drs_ file.py

o Apero_shape_master_nirps_he.py - update shape for nirps he + start preprocess changes. [Neil Cook|

e Add flags to log database and test with preprocessing and loc. [Neil Cook]

5.3.1.75 0.7.218 (2022-03-24)

e Apero.core.core.drs_base_ classes.py - add binary dictionary (to store flags) - eventually use for log. [Neil
Cook]

e Apero.core.core.drs_ file.py - switch axis in combined table - header keys are columns. [Neil Cook]

o Apero.science.telluric.template_tellu.py - template header is now a combined header. [Neil Cook]

e Update date/version/changelog/documentation. [Neil Cook|

5.3.1.76 0.7.215 (2022-03-21)

e Apero.core. *.recipe_ definitions.py - master night non master recipes should not have master=True, night
cals should not have thermal master=True. [Neil Cook]

e Drs_stats.py - correct typo LOG_FILE —> LOGFILE. [Neil Cook]

e Drs_stats.py - add logfile and runstring to output timing stats. [Neil Cook]

e Drs_stats.py - add pid to log output. [Neil Cook]

5.3.1.77 0.7.214 (2022-03-15)

e Update run.ini files and all negative number of cores (to mean N-abs(cores)) [Neil Cook|

e Apero_flat_ *.py - remove e2ds saving. [Neil Cook]

e Apero.core.constants.param_ functions.py + apero.core.core.drs_ file.py - add iloc (index database entries) to
PARAM _TABLE. [Neil Cook]

o Apero.recipes.spirou.apero_flat_ *.py - write e2ds and e2dsll for flat files (as debug) [Neil Cook]

e Apero.science.extract.gen_ext.py - make sure orderps files are added to index database (and have
PARAM TABLE) [ID by DRS-TEST] [Neil Cook|

e Apero.science.calib.dark.py - fix bad naming of dark master extensions [ID by DRS-TESTS] [Neil Cook]
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5.3.1.78 0.7.216 (2022-03-11)

Install.py - fix database_ask criteria for reject database. [Neil Cook|
Install.py - do not validate if —help in args. [Neil Cook]

Update installer with reject database installation. [Neil Cook|
Apero_preprocessing.py - correct reject infile() [Neil Cook]

Update apero_ go.py. [Neil Cook]

Update run.ini files and add reject database to apero database.py. [Neil Cook]
Update date, version, documentation, changelog. [Neil Cook]

5.3.1.79 0.7.213 (2022-03-09)

Merge branch ‘v0.7.209-neil-test” into v0.7.208-working. [Neil Cook]

Apero.science. calib.shape.py - try again to close file. [Neil Cook]

Apero.science. calib.shape.py - must close file here. [Neil Cook|

Merge branch ‘v0.7.208-stable-test’ into v0.7.208-working. [Neil Cook]
Apero.tools.recipes.bin.apero__astrometrics.py - add an option to seach proper motion catalogues for the name
even if it isn’t found in SIMBAD. [Neil Cook]

Apero.science.preprocessing.gen_ pp.py - get the file reject list from the reject database. [Neil Cook]

e Merge branch ‘v0.7.208-stable-test’ into v0.7.208-working. [Neil Cook]
e Apero_astrometrics - correct bug with multiple teff values. [njcuk9999]

5.3.1.80 0.7.212 (2022-03-05)

e Update language database. [Neil Cook]

Merge branch ‘v0.7.208-stable-test’ into v0.7.208-working. [Neil Cook]

# Conflicts: # apero/science/extract/extraction.py

Apero.science.extract.extraction.py - correct typo in extraction. [Neil Cook|
Apero.science.extract.extraction.py - correct typo in extraction. [Neil Cook|

Merge branch ‘v0.7.208-stable-test’ into v0.7.208-working. [Neil Cook]
Apero.tools.module.database.drs_astrometrics.py - make teff selection more logical. [Neil Cook]
Apero.tools.module.database.drs _astrometrics.py - make teff selection more logical. [Neil Cook]
Merge remote-tracking branch ‘origin/v0.7.208-stable-test’ into v0.7.208-stable-test. [Neil Cook|
Merge remote-tracking branch ‘origin/v0.7.208-stable-test” into v0.7.208-stable-test. [njcuk9999]
Apero__astrometrics - correct bug with multiple teff values. [njcuk9999]

Update a todo. [Neil Cook]

Continue adding reject database. [Neil Cook|

Merge branch ‘v0.7.208-stable-test’ into v0.7.208-working. [Neil Cook]

Apeor.plotting.plot_ functions.py - remove forced plot option. [Neil Cook]
Apero.tools.module.database.drs_ astrometrics.py - deal better with masked rv value (no “-”) [Neil Cook]
Add reject database. [Neil Cook]

Add reject database. [Neil Cook]|

5.3.1.81 0.7.211 (2022-03-03)

Apero.science.extraction.py - rearrange equations for speed up. [Neil Cook]

Replace np.nanfunc with mp.nanfunc (speed up) [Neil Cook]

Apero_precheck - get time from sci data if no calibrations. [njcuk9999]

Merge branch ‘v0.7.208-working’ into v0.7.208-stable-test. [Neil Cook]

Apero.core.instruments. *.recipe_ definitions.py - update recipe definitions to add calib_required for those
calibs that must be checked. [Neil Cook]

Apero.core.core.drs_ database.py - only use “USED=1" objects from object database. [Neil Cook]

e Apero.tools.module.processing.drs_ precheck.py - remove the todo line setting all objs to be refound. [Neil

Cook|
Apero.tools.module.testing.drs_ stats.py - do not get the index database if in timing mode (we don’t need it)
[Neil Cook]
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Merge branch ‘v0.7.208-working’ into v0.7.208-stable-test. [Neil Cook]
Apero.tools.module.testing.drs_ stats.py - do not crossmatch with index for timing mode. [Neil Cook]
Merge branch ‘v0.7.208-working’ into v0.7.208-stable-test. [Neil Cook]
Apero.tools.module.testing.drs_ stats.py - add dt vs start time plot. [Neil Cook|
Merge branch ‘v0.7.208-working’ into v0.7.208-stable-test. [Neil Cook|
Apero.tools.module.processing.drs_ precheck.py - use original names for use in astrometrics. [Neil Cook|

Update requirements for astro_visu. [Neil Cook]
Update requirements for astro_ visu. [Neil Cook]

Update visualisation test code.

Update requirements for LAM (downgrade bottleneck) [Neil Cook]

5.3.1.82 0.7.210 (2022-02-23)

Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Update visualisation test code.
Test visualisations. [Neil Cook]

[Neil Cook]

[Neil Cook|
[Neil Cook]
[Neil Cook]
[Neil Cook]|
[Neil Cook|
[Neil Cook]
[Neil Cook]
[Neil Cook]
[Neil Cook|
[Neil Cook|
[Neil Cook]
[Neil Cook]
[Neil Cook]
[Neil Cook|
[Neil Cook]
[Neil Cook]
[Neil Cook|
[Neil Cook]
[Neil Cook]
[Neil Cook]
[Neil Cook|
[Neil Cook]
[Neil Cook]
[Neil Cook]
[Neil Cook|
[Neil Cook|
[Neil Cook]
[Neil Cook|
[Neil Cook]
[Neil Cook|
[Neil Cook]
[Neil Cook]
[Neil Cook|
[Neil Cook]
[Neil Cook]
[Neil Cook]
[Neil Cook|
[Neil Cook]
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5.3.1.83 0.7.209 (2022-02-17)

Apero.plotting.plot_ functions.py.plot_stats_timing plot - deal with nrows=1 ncols=1. [Neil Cook]
Apero.tools.module.testing.drs _stats.py - deal with None in END TIME better. [Neil Cook]
Apero.tools.module.testing.drs_ stats.py - update timing error. |Neil Cook|

Apero.plotting.plot_ functions.py - deal with case where nrows = 1. [Neil Cook]
Apero.tools.module.processing.drs_ precheck.py - fix typo. [Neil Cook]
Apero.tools.module.processing.drs_precheck.py - only check obj names for science / hot star observations.
[Neil Cook]

Update date/version/docs. [Neil Cook|

5.3.1.84 0.7.208 (2022-02-11)

e Copyraw and add version to setup codes, point README.md the documentation. [Neil Cook]

e Move the raw sym/copy in apero_get into setup (outside apero frame work) as it is probably ounly going to
be used before installation. [Neil Cook|

o Apero.recipes.spirou.apero _postprocess_spirou.py - correct typo filepostfile.out_requiredd —> filepost-

file.out_ required. [Neil Cook]

Merge branch ‘v0.7.205-stable-test’ into v0.7.205-working. [Neil Cook]

Apero.science. calib.wave.py - remove reference to NAXIS2 and NAXIS1. [Neil Cook]

Apero.tools.recipes.bin.apero_ visu.py - for later use. [Neil Cook|

Apero.recipes. *.apero_wave_master_*.py. [Neil Cook|

5.3.1.85 0.7.207 (2022-02-07)

e Apero.tools.recipes.bin.apero _get.py - create user outdir path if it doesn’t exist. [Neil Cook]

e Apero.tools.recipes.bin.apero_get.py - add in a raw copy/symlink option. [Neil Cook|
Apero.tools.recipes.bin.apero_get.py - move functionality to module + finish changes to filter by qc failures.
[njcuk9999]

o Apero.tools.recipes.bin.apero_ get.py - only copy those with qc passed. [Neil Cook|

e Merge remote-tracking branch ‘origin/v0.7.205-stable-test’ into v0.7.205-stable-test. [Neil Cook]

e Update how null columns are handled. [njcuk9999]

e Apero.science.calib.thermal.py - fix ratiol and ratio2 in Null case (should be ratio) [Neil Cook]

e Apero.tools.module.database.drs_astrometrics.py - add way to not check pm (for dev only) [Neil Cook]

e Apero.tools.module.database.drs_astrometrics.py - add way to attempt to update all missing teffs. [Neil
Cook]

e Apero.tools.module.database.drs_astrometrics.py - add way to attempt to update all missing teffs. [Neil
Cook|

e Apero.tools.module.database.dsr__astrometrics.py - work on updating teffs. [njcuk9999|

e Apero.tools.module.database.manage _database.py - separate update and get object database functions. [Neil
Cook]

e Apero_astrometrics.py - add teff from disk if possible. [Neil Cook]

e Update run.ini files. [Neil Cook]

e Apero.core.core.drs_ database.py - return only OBS NAMES/[objname] [njeuk9999|

5.3.1.86 0.7.206 (2022-02-03)

e Update some documentation. [Neil Cook|
e Update date/version/changelog/documentation. [Neil Cook]
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5.3.1.87 0.7.205 (2022-02-01)

e Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [Neil Cook|
e Apero.core.instruments. *.pseudo__ const.py - deal with SKY and CALIB object names. [njcuk9999]

Apero.core.core.drs_ database.py - deal with special (calib/sky/test) better when trying to find aliases (don’t
check) [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [Neil Cook|
Apero.core.core.drs_ fil.py - update DrsInputFile children to have instrument input. [njcuk9999]

Update PP_ OBJ_DPRTYPES. |Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [njcuk9999|

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [Neil Cook|

# Conflicts: # apero/tools/recipes/bin/apero_ get.py

Obj fix. [Neil Cook]

e Find_objname requires rawobjname not objname. [njcuk9999]
e Apero.core.core.drs_ database.py - save a list of obs names so we don’t do this multiple times per object.

[Neil Cook]

Apero.tools.module.processing.drs_run_ ini.py - correct pp_seq_opt (set all RUN_ PP XXX to False except
those we want as True by default) [Neil Cook]

Continue dealing with aliases to object names. [Neil Cook]

Update documentation. [Neil Cook]

Update documentation. [Neil Cook|

Update documentation. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [Neil Cook|

Update object database / index database / header fix to check object name aliases for raw data and in
preprocessing (everything after this point uses preprocessing names) [Neil Cook|

5.3.1.88 0.7.204 (2022-01-29)

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [Neil Cook|
Updates to apero_astrometrics.py to query pm catalogues for new coords/motions. [Neil Cook]
Apero_leak master nirps_he.py - fix extract name (ha—>he) [Neil Cook]|

Apero.plotting.plot_ functions.py - flip figure rows/cols + stokes parameter. [Neil Cook|
Apero.plotting.plot_ functions.py - LSD param typos. [Neil Cook]

Apero.plotting.plot_ functions.py - pprops and lprops —> props. [Neil Cook]
Apero.science.polar.lsd.py - linevelo[jpos] —> linevelo[pix] [Neil Cook]

Apero.plotting.plot_ functions.py - typo tab:b -> tab:blue. [Neil Cook]

Add labels to plot_polar_fit_cont graph. [Neil Cook]

5.3.1.89 0.7.203 (2022-01-28)

Apero.plotting.plot_ functions.py - more plot fixes. [Neil Cook]

Apero.plotting.plot_ functions.py - more plot fixes. [Neil Cook]

Apero.plotting.plot_ functions.py - more plot fixes. [Neil Cook|

Apero.plotting.plot_ functions.py - correct more typos. [Neil Cook|

Apero.plotting.plot_ functions.py - correct typo NEXPOSURES —> N_EXPOSURES. [Neil Cook]
Apero.plotting.plot_ functions.py - deal with contx being None. [Neil Cook]

Apero.plotting.plot_ functions.py - CONT _XBIN, CONT_YBIN -> CONT _ POL_XBIN,
CONT _POL_YBIN. |Neil Cook]

Apero.plotting.plot_ functions.py - FLAT X —> FLAT WLDATA. [Neil Cook]

Apero.plotting.plot_ functions.py - plot_polar_fit_cont correct plot. [Neil Cook]

Apero.plotting.plot_ functions.py - plot_polar_fit_cont correct typo s—>ms. [Neil Cook]
Apero.science.polar.gen_ pol.py - typo PLOT POLAR_FIT CONT —> POLAR_FIT CONT. [Neil Cook]
Apero.science.polar.gen_ pol.py - typo POLAR _FIT CONT —> PLOT POLAR_FIT CONT. [Neil Cook|
Apero.insturments.spirou.recipe_ definitions.py - polar code —exposures should not be required. [Neil Cook|
Apero.core.instruments. *.default _keywords.py - remove KW _THERM RATIO 2. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [Neil Cook|

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [njcuk9999]
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Apero.core.core.drs_ file.py - deal better with exclude keys in post processing. [njcuk9999|
Apero.core.instruemnts. *.default_ constants.py - add LSD MAX LINEDEPTH. [Neil Cook]
Add excess emissivity csv file (default file for the drs) [Neil Cook]

Add excess emissivity changes. [Neil Cook]

Add new lsd masks. [Neil Cook]

Add polar changes (Eder update for 0.7) [Neil Cook]

5.3.1.90 0.7.202 (2022-01-26)

Move leak and thermal to own calib py files and start excess emissivity work. [Neil Cook|

[NIRPS _HE] apero.science.preprocessing.detector.py - account for too much flux between pixels. [Neil Cook]|
Correct mini runs for nirps_he and nirps_ha. [Neil Cook]

Update documentation (put examples for apero_ get in correct place) [Neil Cook]

5.3.1.91 0.7.201 (2022-01-25)

e Updates to get nirps-he working (currently on preprocessing) [Neil Cook|
e Update language database. [Neil Cook]

Apero.science.extract.gen ext.py - correct typo THERMALFF RATIO to THERMALFF RATIO USED.
[Neil Cook]

Update lang messages that are warnings/errors to display error code. [Neil Cook]

Apero.core.core.drs_ file.py - must copy exclude keys. [Neil Cook]

Apero.core.core.drs_ file.py - need to deal with DrsOutFile.exclude keys = None. |Neil Cook]
Apero.tools.recipes.spirou.apero_ postprocess_spirou.py - allow polar code to skip certain files (i.e. if
DRSMODE=SPECTROSCOPY or UNKNOWN there will not be any p files to product) [Neil Cook]
Apero.tools.recipes.bin.apero _astrometrics.py - need to add old name to aliases. [Neil Cook|
Apero.tools.recipes.bin.apero _astrometrics.py - need to update astro_ obj.objname. [Neil Cook]

Update apero_ astrometrics.py and apero_ precheck.py with new options. [Neil Cook]

Update docs for dev tools + some optimization. [Neil Cook]

5.3.1.92 0.7.200 (2022-01-25)

Update docs for dev tools + some optimization. [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [Neil Cook|

Remove = display func and use of Constants = constants.load() where possible. [Neil Cook]

Add a mode to thermal correction (tapas vs percentile) + add the thermal ratios to header. [njcuk9999]
Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [njcuk9999]
Recipe__definitions for astrometric code wrong. [Neil Cook|

Recipe_ definitions for astrometric code wrong. [Neil Cook]

Update requirements pillow + ipython. [Neil Cook]

Apero.science.extract + telluric - fix magic grid (no divide by 1000) [njcuk9999]

5.3.1.93 0.7.199 (2022-01-21)

Update some recipe definitions for dev tools. [Neil Cook]
Apero.science.polar.gen_ pol.py - deal with full order having no good (all NaNs) pixels. [njcuk9999]
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5.3.1.94 0.7.198 (2022-01-20)

Update documentation descriptions for user tools. [Neil Cook]

Update documentation descriptions for user tools. [Neil Cook]

Update documentation descriptions for user tools. [Neil Cook|

Update documentation descriptions for user tools. [Neil Cook|

Apero.tools.module.testing.drs_ stats.py - deal with no unhandled errors found. [Neil Cook]
Apero.tools.module.testing.drs_ stats.py - check for PPLOG = None. [Neil Cook]
Apero.tools.recipes.bin.apero _stats.py - error mode requires plog. [Neil Cook]
Apero.tools.module.testing.drs_stats.py - append after errors caught (otherwise x,y and m could be different
lengths) [Neil Cook]

Apero.tools.module.drs_ documentation.py - fix capitalization (just first word) [Neil Cook]

e Only clean auto files if we are redoing all automatically created files. [Neil Cook]
e Rearrange doc structure + fix warnings + add tools and dev tools + clean auto files before restarting. [Neil

Cook]

e Rearrange doc structure. [Neil Cook]
e Update documentation code + recipe definitions + file definitions + update docs. [Neil Cook|

5.3.1.95 0.7.197 (2022-01-13)

e Merge remote-tracking branch ‘origin/v0.7.194-working’ into v0.7.194-working. [njcuk9999|
e Apero.science.calib.flat_blaze.py - add warning message that we are trying sinc fit again + update language

database. [Neil Cook]
Apero.science.calib.flat_blaze.py - sometimes does not fit (but not reproducible) try again 5 times and then
report error. [Neil Cook]

e Apero.recipes.spirou.apero_ postprocess_ spirou.py - correct error reporting. [njcuk9999|
o Apero.core.instruments.spirou.file_ definitions.py - cannot take tellu from telluric database (shouldn’t be the

closest - should match odometer (KW _IDENTIFIER) [Neil Cook|
Apero.core.instruments.spirou.file_ definitions.py - TELLU A and B files not in telluric database (should they
be?) [Neil Cook]

e Apero.core.instruments.spirou.file_ definitions.py - tellurics from telluric database? [Neil Cook]
e Apero.core.instruments.spirou.file_ definitions.py - t.fits hlink for telluric files should be from database

(shouldn’t save if qc wasn’t passed) [Neil Cook]|
Apero.core.instruments. spirou.file_ definitions.py - fix typo OBJ_HC2 —> OBJ_ HCTWO. [Neil Cook|

5.3.1.96 0.7.196 (2022-01-12)

Update the language database. [Neil Cook]

Apero.science.calib.gen_ calib.py - update pass message for calib delta time + language database. [Neil Cook]
Apero.science.calib.gen_ calib.py - update pass message for calib delta time + language database. [Neil Cook]
Apero.science.calib.gen_ calib.py - improve error for calib delta time. [Neil Cook]

Problem with error code 09-002 and 09-003. [Neil Cook]

Correction of magic grid function (from 1bl changes) [Neil Cook]

5.3.1.97 0.7.195 (2021-12-27)

o Apero.tools.module.setup.drs_isntallation.py - user instrument must be a string. [Neil Cook]
e Apero.tools.module.testing.drs_stats.py - self.index is dataframe. [Neil Cook]
e Apero.tools.module.testing.drs_ stats.py - PID->KW _PID. |Neil Cook|
e Apero.tools.module.testing.drs_ stats.py - obtain the index database once and pass dataframe to classes. [Neil
Cook]
e Update date/version/changelog/docs. [Neil Cook]
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5.3.1.98 0.7.194 (2021-12-22)

e Merge remote-tracking branch ‘origin/v0.7.193-working’ into v0.7.193-working. [Neil Cook|
e Apero.tools.module.processing.drs_ processing.py - deal with masked columns and force str/float for all ftable

row values (into tabledict) [njcuk9999)

e Deal with postprocess wave/blaze from calibration (may not be present in index database) [Neil Cook]
e Update language database for template skipped recipes. [Neil Cook]

Apero.core.instruments. spirou.recipe_ definitions.py + file_ definitions.py - for mini data pol + ccf should
only include science_targets. [Neil Cook|

Apero.recipes.spirou.apero_postprocess_spirou.py - move around errors. [njcuk9999|

Apero.core.core.drs_ database.py - correct column order in update header _fiz() [Neil Cook]
Apero.core.core.drs_ database.py - correct typos OBS KIND->OBS DIR. [Neil Cook]

Astropy (np>1.18) and numba (<1.12) conflict on numpy —> np=1.20.3. [Neil Cook]

Update date/version/changelog. [Neil Cook]

5.3.1.99 0.7.193 (2021-12-20)

Apero.recipes. spirou.apero_ postprocess_ spirou.py - move text to language database. [Neil Cook]
Apero.recipes. spirou.apero_ postprocess_ spirou.py - combien textentry better. [Neil Cook]
Apero.recipes.spirou.apero_ postprocess_ spirou.py - better handle error reporting. [Neil Cook|
Apero.recipes. spirou.apero_postprocess_ spirou.py - report error numbers. [Neil Cook|

Apero.recipes. spirou.apero_ postprocess_ spirou.py - report error numbers. [Neil Cook|

Update language database. [Neil Cook]

Apero.recipes.spirou.apero_ postprocess_ spirou.py + apero.core.core.drs_ file.py - add changes to report errors
better in post processing. [Neil Cook|

Apero.science.calib.flat_blaze.py - correct strlist for sinc fit (error reporting caused exception which hides
actual error) [Neil Cook]

5.3.1.100 0.7.192 (2021-12-17)

e Update language database. [Neil Cook|

Apero.science.extract.berv.py - check whether both barycorrpy and pyasl are nan + deal better in pyasl with
no distance (and give error when ra/dec are nan because of bad apply space_motion) [njeuk9999|

Merge remote-tracking branch ‘origin/v0.7.182-working’ into v0.7.182-working. [njcuk9999]

Update DrsDatabaseErrors. [Neil Cook]

Update the install module to work with command line args (see install_script.sh) [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.182-working’ into v0.7.182-working. [njcuk9999]
Apero.core.instruemnts.spirou.pseudo_const.py - get output type for header/hdict (otherwise drsfile is up-
dated) [Neil Cook]

Merge remote-tracking branch ‘origin/v0.7.182-working’ into v0.7.182-working. [njcuk9999]

e Update FILEDEF HEADER KEYS (for spirou to include polar keys) [Neil Cook]
e Fixes for errors with full run 211018. [njcuk9999]

5.3.1.101 0.7.191 (2021-12-15)

Apero.tools.module.testing.drs_ stats.py - update error mode. [Neil Cook|
Apero.tools.module.testing.drs__stats.py - update error mode. [Neil Cook|

Apero.tools.module.testing.drs_ stats.py - update error mode. [Neil Cook]

Add an error mode to the apero_ stats.py module. [Neil Cook|
Apero.tools.moduile.recipes.bin.apero_astrometerics.py - finalise design (move functionality to
drs_ astrometrics.py. [Neil Cook]

Apeor.science.velocity.gen_vel.py - Fix CamelCase column names. [Neil Cook]

e Apero.core.instruments.spirou.file_ definitions.py - make S1D files have tag UniformWavelength /UniformVe-

locity. [Neil Cook|

e Remove auth keys for google sheet. [Neil Cook]
e Tools.recipes.bin.apero_astrometrics.py - add code to get/write to googlesheet. [Neil Cook]
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Apero.tools.recipes.bin.apero_astrometrics.py - add astrometrics code [unfinished| [Neil Cook]

5.3.1.102 0.7.190 (2021-12-08)

Apero.tools.module.testing.drs_ stats.py - fix qc stat plot. [Neil Cook|

Debug printout tables= [Neil Cook|

Debug printout tables= [Neil Cook|

Debug printout tables= [Neil Cook|

Apero.base.drs_db.py - infer table name when getting columns. [Neil Cook]

Apero_stats.py - add qc mode (unfinished) [Neil Cook|

Apero_stats.py - add qc print outs [still need qc plots]| [Neil Cook]

Apero_ stats.py - add qc mode (unfinished) [Neil Cook|

Setup.install.py - add fix for Issue #676 - weird module version must be set in module_translation. [Neil
Cook]

5.3.1.103 0.7.189 (2021-12-06)

Add timing to apero_ stats (formly apero log stats) - still need QC and error checks. [Neil Cook]

Remove ABSPATH (not indexed) in favour of BLOCK KIND + OBS DIR + FILENAME. [Neil Cook]
Allow thermal correction for telescope dark to use internal dark if telescope dark is mising. [Neil Cook]
Re-make run.ini files with changes to thermal code. [Neil Cook]

Re-make run.ini files with changes to thermal code. [Neil Cook|

Apero.tools.module.processing.drs_ precheck.py - update precheck to handle exclusive/inclusive drs file lists.
[Neil Cook]

Add quality control in preprocessing to catch DARK DARKSs that contain science data - these will not be
preprocessed. [Neil Cook]

e Update run.ini files + typo in msg. [Neil Cook]
e Finish apero_run_ini.py code. [Neil Cook]

5.3.1.104 0.7.188 (2021-12-01)

Continue work on run.ini auto make. [Neil Cook]
Continue work on apero_run_ini.py. [Neil Cook|
Continue work on apero_run_ini.py. [Neil Cook|

5.3.1.105 0.7.187 (2021-11-24)

Apero.tools.module.processing.drs_ precheck.py - must mask out other bad nights before comparing the 7 day
rule. [Neil Cook|

Apero.tools.module.processing.drs_ precheck.py - add a way to filter which nights are actually bad and which
nights aren’t. [Neil Cook]

Apero.base.drs_db.py - must set number of tries after super call. [Neil Cook]

Deal with language database trying to connect multiple times. [Neil Cook]
Apero.core.core.drs_argument.py - don’t load database until required. [Neil Cook|

Apero_get.py - problem with AND when no object condition. [Neil Cook]

Apero.base.drs_ db.py - fix create index on multiple columns. [Neil Cook]

Apero.tools.module.drs_reset.py - pep8 fixes. [Neil Cook]

Apero.tools.module.drs_reset.py - add faster remove approach (when we have none or a few skip files) [Neil
Cook]

Apero.tools.module.database.manage_ database.py + apero.core.core.drs__database.py - fix
idb_ cols.get_index_ groups. [Neil Cook]

e Remove circular imports to PandasLikeDatabase (move to drs_base classes.py) [Neil Cook]
e Remove requirement for database.tname when tname set in database. [Neil Cook]
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5.3.1.106 0.7.186 (2021-11-23)

Apero.core.core.drs_ file.py - pep8 move comment. [Neil Cook]

Apero.core.core.drs_argument.py - remove pandas database store. [Neil Cook|

Apero.core.core.drs_ database.py + drs_ file.py - load the whole database entry for that night. [Neil Cook|
Apero.tools.recipes.bin.apero_get.py - allow no objname. [Neil Cook]

5.3.1.107 0.7.185 (2021-11-19)

Deal with loading. [Neil Cook]|
Merge remote-tracking branch ‘origin/v0.7.182-working’ into v0.7.182-working. [Neil Cook|
Option to turn off using database in arguments calls. [Neil Cook]

Apero.core.instruments. *.file_ definitions.py - _wavesol_master  —> _wavesol_master (removes double
_ ) [Neil Cook]

5.3.1.108 0.7.184 (2021-11-17)

Apero.tools.recipes.dev.apero_run_ini.py - first commit and code for auto generating run.ini files [unfinished]
[Neil Cook]

Update UPDATE NOTES.tat. [Neil Cook]

Apero.core.core.drs_log.py - change recipe type when extract used inside another recipe. [Neil Cook]
Apero.core.utils.drs_ startup.py - change recipe type when extract used inside another recipe. [Neil Cook]|
Update log dir for recipes calling extract recipe. [Neil Cook]|

Update log dir for recipes calling extract recipe. [Neil Cook]

Update UPDATE NOTES.tat. [Neil Cook]

Apero.core.utils.drs_startup.py + apero.core.core.drs_file + drs_log.py - get the obs_dir (without path) for
logging - log messages to subdir. [Neil Cook]

5.3.1.109 0.7.183 (2021-11-12)

Apero.recipe.spirou.apero__extract_spirou.py - add combine method argument. [Neil Cook]
Update date/version/changelog/update notes/documentation. [Neil Cook|

5.3.1.110 0.7.182 (2021-11-10)

Apero.core.core.drs_ database.py - do not log error in read header - pass exception back to handler.
[njcuk9999]

Apero.core.core.drs_database.py - when updating index if we can’t get header skip it - bad files should not
crash the process here - but we should warn the user. [Neil Cook]
Apero.core.instruments.default.pseudo__const.py - update cleaning of object name now “+” goes to P and “-”
goes to M by default. [Neil Cook]

5.3.1.111 0.7.181 (2021-11-09)

e Update run.ini files for default skip parameters. [Neil Cook]

o Apero.recipes.spirou.apero_ccf spirou.py - corrections for teff mask change. [Neil Cook]

o Apero.core.instruments.default.recipe_ definitions.py - update precheck descriptions. [Neil Cook]

e Apero.tools.module.processing.drs_ precheck.py - update name of precheck module. [Neil Cook]

e Apero.tools.recipes.bin.apero_precheck.py -+ apero.tools.module.processing.drs _precheck.py - add precheck
code (check before running apero processing) for checking raw calibration files, raw telluric files, raw science
files and object names (from database vs header) [Neil Cook|

e Apero.io.drs_ fits.py - correct typo fits.getdata —> fits.getheader. [Neil Cook]
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5.3.1.112 0.7.180 (2021-11-06)

e Make fure all FTELLU1 and FTELLU2 are FTFIT1 and FTFIT2. [Neil Cook|
e Apero.io.drs_fits.py - correct typo fits.getheader —> fits.getdata. [Neil Cook]
e Update date/version/changelog/docs/update notes. [Neil Cook|

5.3.1.113 0.7.179 (2021-11-04)

e Merge branch ‘v0.7.173-stable-test’ into v0.7.173-obj-res-test. [Neil Cook|

e Apero.science.calib.shape.py - deal with shape master having more nights than the max number of shape
files (means each group will only have one entry and all were skipped) change to single file groups being kept
(just not combined) [njcuk9999]

o Apero.io.drs_fits.py - need to deal with getdata for bad files (maybe corrupted but don’t always need all
extensions) [Neil Cook]

o Science.preprocessing.gen_ pp.py need to deal with converting astrometrics from header to required units
(assume database is good) [Neil Cook|

e Update language database. [Neil Cook]

e Add readme to each ccf mask directory. [Neil Cook]

e Default ccf mask now uses Teff (via teff mask.csv) to assign masks - can still use old method with filename
if desired. [Neil Cook]

e Apero.science.extract.berv.py - typo set_ sources—>set_source. [Neil Cook|

5.3.1.114 0.7.178 (2021-11-03)

e Force bad values of plx/rv. [Neil Cook]

e Preprocessing + berv correction - simplify to use gsheet(s) and do not match. [Neil Cook|

e Apero.tools.module.processing.drs_processing.py - only print about engineering nights once + remove “Re-
moving filters” printout. [Neil Cook]

5.3.1.115 0.7.177 (2021-11-02)

Make sure FTFIT1 and FTFIT2 are in the run.ini files. [Neil Cook]|

Apero.core.core.drs_ database.py - clear TLOG + typo in comment. [Neil Cook|

Try to improve getting file list from disk (avoid glob due to max open file holders) [Neil Cook]
Remove env files. [Neil Cook]

5.3.1.116 0.7.176 (2021-10-29)

e Apero.science.calib.wave.py - deal with no cavity degree polynomial (i.e. from the default master wave sol)
[Neil Cook]
o Apero.science.calib.wave.py - correct getting cavity polynomial from header. [Neil Cook]

5.3.1.117 0.7.175 (2021-10-22)

e Apero.core.math.fast.py - fix weird typo np.array(guess) —> float(guess) [Neil Cook]|
e Merge remote-tracking branch ‘origin/v0.7.173-working’ into v0.7.173-working. [Neil Cook]
e Apero.core.math.fast.py - update odd_ ratio_mean function. [Neil Cook]
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5.3.1.118 0.7.174 (2021-10-19)

Update schematics for paper. [Neil Cook]
Update schematics for paper. [Neil Cook|
Update date/version/changelog/documentation. [Neil Cook|

5.3.1.119 0.7.173 (2021-10-18)

Update language database. [Neil Cook]
Apero.core.core.drs_log.py - update log. [Neil Cook]
Update warning messages to have sublevel. [Neil Cook]

5.3.1.120 0.7.172 (2021-10-13)

Science.telluric.gen_ tellu.py - fix the width of the preclean ccf (now a low pass filter) [Neil Cook]
Apero.core.utils.drs_utils.py+ apero.science.calib.dark.py + shape.py - fix the down selection of master files
(selected by time) [Neil Cook]

Update the run.ini files + add the fit_tellu res_plot in the plotter functions. [Neil Cook]

Update date/version/changelog. [Neil Cook]

5.3.1.121 0.7.171 (2021-10-08)

Apero.science.calib.dark.py + apero.science.calib.shape.py - add limits for the dark master and shape master
max number of files. [Neil Cook]

o Apero.science.extract.gen_ ext.py - fix output for thermal files. [Neil Cook]

Telluric update (EA-210923) - add apero_mk_model_spirou.py + add changes to fit_tellu + pre-cleaning.
[Neil Cook]

Apero.recipes. *.apero_wave_ *.py - deal with and comment fit cavity and fit_achromatic better. [Neil Cook|
Update language database. [Neil Cook]

Apero.io.drs_ fits.py - read with multifits return better. [Neil Cook]

Update run.ini files that use telluric recipes. [Neil Cook]

Apero.core.instruments. *.recipe_ definitions.py - update telluric recipe  definitions.py. |[Neil Cook|
Apero.core.instruments. *.file_ definitions.py - add TELLU MODEL to file_ definitions.py. [Neil Cook]
Apero.core.instruments. *.default_ constants.py - update tellup ccf scan_range + thermal extract type
(e2dsff—>e2ds) [Neil Cook]

Continue work on transmission model update [EA 210923] [Neil Cook]

e Continue work on transmission model update [EA 210923] [Neil Cook]

5.3.1.122 0.7.170 (2021-10-04)

Start work on telluric update (EA-210923) [Neil Cook|

Unbreak logging system (conflict with OBS DIR) [Neil Cook]

Conflict between obs_ dir from params and run_ file. [Neil Cook]|

Wave extraction needs to use master wave sol. [Neil Cook]

Wave extraction needs to use master wave sol. [Neil Cook]

Wave extraction needs to use master wave sol. [Neil Cook]
Apero.core.utils.drs_startup.py - deal with locking params better. [Neil Cook]
Update date/version/docs/changelog. [Neil Cook]
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5.3.1.123 0.7.169 (2021-10-01)

Apero.science.extract.gen_ ext.py - leak correction must use reference fiber (not science fiber) to scale dark_ fp
correction. [Neil Cook]

Apero.science.wave.py - add cavity/cavity deg/mean_hc_wvel/err_hc_wvel to wprops (for storing in header)
[Neil Cook]

Apero.recipes. *.apero__extract_ *.py - reference fiber must be extracted first - other fibers use reference fiber
for leak correction. [Neil Cook]

e Update language database. [Neil Cook|
e Apero.core.instruments. *.default _keywords.py - add CDBLEAKR/CDTLEAKR/WCAV/W-

CAV_DEG/WAVEMHC/WAVEEMHC keywords. [Neil Cook|

Add leakm (file and time) to the extracted header, do not filter master calibrations by dtime for calib vs obs
(now use a CalibFile class to store info) [Neil Cook]

Allow run file as an argument to recipes - (—crunfile) this allows passing a constant in the run.ini file when
running apero_ processing.py. [Neil Cook|

5.3.1.124 0.7.168 (2021-09-29)

Apero.core.core.drs_ database.py - deal with unix time better (may be np.nan oir none time —> in these cases
set to None) [njcuk9999]

Apero.recipes. *.apero__extract_nirps*.py - correct position in foout 3->2 2->1 1->0. [njcuk9999|
Apero.science.extract.gen_ext.py - LEAK CORRECTED is in eprops not params. [njecuk9999|

5.3.1.125 0.7.167 (2021-09-28)

Merge branch ‘v0.7.156-working’ into v0.7.166-working. [njcuk9999|
Apero.core.instruments. default. grouping.py - deal with no table (rawtab = None) [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.156-working’ into v0.7.156-working. [njcuk9999]

Merge remote-tracking branch ‘origin/v0.7.156-working’ into v0.7.156-working. [njcuk9999]

Merge branch ‘v0.7.156-working’ of github.com:njcuk9999/apero-drs into v0.7.156-working. [njcuk9999]
Merge branch ‘v0.7.156-working’ of github.com:njcuk9999/apero-drs into v0.7.156-working. [njcuk9999]
Apero.core.core.drs_ database.py - deal with removed files from the database. [njcuk9999|

Update language database. [Neil Cook]

Fix error in post products not adding wave files. [Neil Cook]

Update language database. [Neil Cook]

Update update notes. [Neil Cook]

Apero.core.instruments. *.default _ constants.py - add DO CALIB DTIME CHECK and
MAX CALIB_DTIME. [Neil Cook]

Apero.science.calib.gen_ calib.py - add in a way to check delta time on observation vs calibration. [Neil Cook]

e Remove log.txt. [Neil Cook]
e Update date/version/changelog/documentation. [Neil Cook]

5.3.1.126 0.7.166 (2021-09-27)

Update language database. [Neil Cook]

Apero.science. calib.wave.py - replace mean rv fit diff with mean of difference of rvs in orders. [Neil Cook]
Apero.core.instruemnts. default. default keywords.py - the default key=" should be key="NULL’ (otherwise
get comments list) [Neil Cook|

Apero.science.telluric.template_tellu.py - correct b_ cols. [Neil Cook|
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5.3.1.127 0.7.165 (2021-09-25)

Apero.science. calib.wave.py - fix typo WLOG (params, msg) —> WLOG(params, ¢, msg) [Neil Cook]
Apero.science.calib.gen_ calib.py - deal with returning None (cannot case filename to string) [Neil Cook]
Apero.recipes.spirou.apero__extract_spirou.py - correct indices on fbprops. [Neil Cook]
Apero.science.calib.gen_ calib.py + apero.science.extract.gen_ ext.py - fix calib file being None in wave sol +
orderp does n ot have CDTORDP (use MJDMID) [Neil Cook]

Apero.science. calib.shape.py + apero.science.extract.gen_ ext.py - use sprops. [Neil Cook]

Apero.recipes. *.apero__ extract/flat*.py - push sprops into order_profiles. [Neil Cook|

Apero.recipes. *.apero__shape_ *.py - poush sprops into write. [Neil Cook]|

Apero.core.instruments. *.file_ definitions.py - change orderp _ straight to DrsFitsFile. [Neil Cook|
Apero.core.core.drs_ file.py - allow coping of hdict / header without drsfile instance. [Neil Cook]
Apero.core.core.drs_ database.py - do not fix headers for non fits files. [Neil Cook]
Apero.science.calib.gen_ calib.py - fix load calib_file (add return_ time=True) [Neil Cook]
Apero.core.core.drs_ database.py - fix ctable output. [Neil Cook]

Add calibration MJDMID to all files that use CDBXXXX (as CBTXXXX) [Neil Cook]

5.3.1.128 0.7.164 (2021-09-23)

Apero.science.calib - wave.py - print out CCFRV as well as DV tests. [Neil Cook]

Apero.core.core.drs_ database.py - change message 40-001-00031 from general to debug print out (“Skipping
search”) [Neil Cook]

Apero.core.instruments. *.default _ constants.py - change cosmic intcut from 10-50 to 50-100. [Neil Cook]
Apero.data.spirou.calib.catalogue_ UNe.csv - add red most lines [EA] from large catalogue. [Neil Cook]
Apero.core.instruments.spirou.default _constants.py - add back in order 48 to wave solution. [Neil Cook|

5.3.1.129 0.7.163 (2021-09-22)

Update requirements (untested) [Neil Cook]

Apero.core.instruments. * - make all instruments consistent (groups + other) [Neil Cook]
Apero.tools.module.processing.drs__processing.py - deal with non raw filter keys on raw files (ignore) [Neil
Cook]

Update catalogues from Etienne. [Neil Cook|

Flat + wave - combine with sum not median. [Neil Cook]

5.3.1.130 0.7.162 (2021-09-22)

Need to deal with raw keys only. [Neil Cook]

Apero.recipes.spirou.apero_flat_spirou.py - [REVERT] flats should be summed not medianed [EA]| [Neil
Cook]

Apero.recipes.spirou.apero_flat_ spirou.py - flats should be summed not medianed [EA] [Neil Cook|

Update version/date/changelog/documentation. [Neil Cook|

5.3.1.131 0.7.161 (2021-09-15)

Apero.base.base.py + apero.core.core.drs_loy.py - make sure use of DPARAMS and IPARAMS give correct
exception. [Neil Cook]

o Apero.core.core.data. *.databases.reset* - WAVEM D —> WAVESOL DEFAULT. [Neil Cook]
e Update UPDATE NOTES.txt. |Neil Cook]

Apero.core.core.drs_ database.py - need to deal with forbidden keys better (comment, history and *” included)
[Neil Cook]

o Apero.data. *.reset.runs/master _calib_run.ini - typo calib_seq —> master_seq. [Neil Cook]
e Requirements developer.tzt - ttkthemes required. [Neil Cook]
e Apero.tools.module.database.database update.py - fix rlog values (now attributes are upper case) [Neil Cook|
e Apero.science.extract.gen_ ext.py - add debug saving of e2ds uncorrected. [Neil Cook]|
5.3. Update notes 123



APERO Documentation, 0.8.001

Apero.recipes. *.apero_extract_ *.py - add recipe to manage_leak_ correction arguments. [Neil Cook|
Apero.core.instruments. *.pseudo_ const.py - add ¢ and ‘HISTORY” to forbidden keys. [Neil Cook]
Remove apero_leak as recipe. [Neil Cook]

Apero.core.core.drs_ file.py - skip forbidden header keys. [Neil Cook|

5.3.1.132 0.7.160 (2021-09-14)

Apero.recipe.spirou.apero__extract_spirou.py - get leakcorr from data_ dict (i.e. via science.extract.other.py
extract_ files()) [Neil Cook]

Apero.science.calib.flat_blaze and apero.science.extract.extraction + gen_ext + other - fix blaze keys. [Neil
Cook]

Language database update. [Neil Cook|

Apero.core.utils.drs_ startup.py - fix logging of DrsCodedException. [Neil Cook]

Apero.core.instruments. *.recipe_ definitions.py - add argument —leakcorr to apero extract. [Neil Cook]
Apero.core.instruments. *.default_ constants.py - remove ALLOWED LFAK TYPES add COR-
RECT LEAKAGE and LEAKAGE REF TYPES. [Neil Cook|

Apero.tools.module.processing.drs_ processing.py - must not update database in test run for Pool and Process.
[Neil Cook]

e Update language database. [Neil Cook]
e Apero.tools.module.processing.drs_ processing.py - deal with runs not in ini files (now skips by default) [Neil

Cook]

Apero.core.instruments. *.recipe_ definitions.py - for nirps KW OBJNAME not Calibration use
RAW_ DPRCATG as CALIB. |Neil Cook]

Apero.data. *.reset.runs.calib_run.ini - add PP_FF to RUN_ and SKIP _menus. [Neil Cook]
Apero.core.utils.drs_recipe.py - add files to set. [Neil Cook]

Apero.core.utils.drs_recipe.py - need to filter by files (why was this removed?) [Neil Cook]
Apero.tools.module.processing.drs_ processing.py - do not update database in test run mode. [Neil Cook|
Apero.core.instruments. *.recipe_ definitions.py - pp_seq _opt typo add(apero__extract —>
add(apero_ preprocess. [Neil Cook]

Apero.core.instruments. *.file_ definitions.py - make sure types have outfunc set. [Neil Cook]

o Apero.core.instruments. *.recipe_ definitions.py - leak _master should use E2DS not E2DSFF (change in where

we do leak correction in extraction process) [Neil Cook|
Apero.core.instruments.nirps_ha.file_ definitions.py - remove out wave_hc and out wave_fp references.
[Neil Cook]

5.3.1.133 0.7.159 (2021-09-10)

Add leak to extraction recipe (break up flat blaze corr) [Neil Cook|

Apero.core.instruments. *.pseudo _const.py - add DRS DATE NOW (DRSPDATE) to index database.
[Neil Cook]

Revert UNe catalogue list. [Neil Cook]

Wave - fix default and master wave solution names. [Neil Cook]

5.3.1.134 0.7.158 (2021-09-03)

Update indexing (index KW_MID OBS TIME, KW_OBJNAME, KW _DPRTYPE, KW_OUTPUT,
KW _PID, KW _IDENTIFIER) [Neil Cook|

Apero.core.instruments.spirou.recipe_ definitions.py + apero_ postprocess_ spirou.py - change overwrite to
skip - default is now to overwrite. [Neil Cook|

e Apero.data. *.reset.runs.complete_ run.ini - full seq should use EXTALL and LEAKALL. [Neil Cook]
o Apero.data.spirou.reset.runs. *.ini - update master nights. [Neil Cook]
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