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PlatoSpec Agreement (MoU)

AGREEMENT
CONCERNING THE HOSTING AND OPERATIONS OF THE
PLATOSpec TELESCOPE
AT THE LA SILLA PARANAL OBSERVATORY IN CHILE

between the
1% European Organisation for Astronomical Research in the Southern
Hemisphere
Karl-Schwarzschild-Strasse 2
D-85748 Garching bei Miinchen, GERMANY
Hereinafter referred to as "ESO”,

on the one hand,
and the

PLATOSPec Consortium, hereinafter referred to as “PLATOSpec”, represented by

The PLATOSpec Consortium will make all PLATOSpec reduced data products (calibrated images
and calibrated light curves), as well as the available to the ESO archive, for data products
following the regular Phase 3 process as described at
http://www.eso.org/sci/observing/phased.html.

All reduced [(phase 3) data (1D specitra and RV curves)| will be made available to the ESO
community through the ESO Archive in annual data releases, starting with first release 6 months
after start of regular scientific operations.

From the time of delivery to the archive, as granted to the PLATO-
Spec Consortium during which the PLATOSpec Consortium has exclusive use of its data generated
in the preceding observing season. After this time, the data will be released through the ESO ar-
chive to the astronomical community free of any restrictions.




RAW Data



ESO Requirements

* Data directly from La Silla using Scientific Data Transfer
* FITS headers
- PlatoSpec FITS Headers WG — Daniel Sebastian (TLS
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ESPRESSO RAW Data Query

ESO sclence Archlve - ESPRESSO Data Products — Mozlilla Firefox

File Edit View History Bookmarks Tools Help

[f] a ESO Ddlasel X E Dowriload Pur X ADP.2022-10-11T X E ESO - Dala Ty X A Barnard star X S eso stience poX E ESO Stience ~ X ﬁ ESO Dowrillug: X ledora - How | X S

= > QO 8 esa.org B 8% Y L ® 5fH v =

Echelle SPectrograph for Rocky Exoplanets ESPRESSO Raw Data
and Stable Spectroscopic Observations 0uery Form

b Fsty HOVE] 50U

This form provides access to observations (raw data) performed with ESPRESSO since September 2018 that are stored on-line in the Science Archive Facility in Garching. Find mare information about ESPRESSO data on the
Quality Control web pages. Paranal ambicnt conditions can be qucricd scparatcly from here.

Output preferences: | htmi table Return max (1000 | rows. All Fields Syntax Help

eps Ind SIMBAD name
Coordinate System ¢ | Equatorial [FKS) v RA: DEC: RA: sexagesimal/hours, decimal/degrees
Search Box. : (001000 Equatorial Output Format: Sexagesimal v
Input Target List : | Browse... | No file selected.

DATE OBS : (YYYY MM{M) 0D orf mighi begin [IZ2:00 UT], DD MM(M) YYYY alsu osucepldable)
OR give a query range using the following two fields (start/end dates)
: 12hrs[UT] ~| End: 12 hrs [UT]
Program ID...........cc.cuu! TP.C-NNNN {e.g. 880.A-0123*%) or PPP.AAAA {as of ES0 period 185 e.g. 1685.280Y*)
Program Type B SV Mode: | All modes v
BI/Col : as Pl only
Proposal Title.....oeuusast

archive filename of FITS file (e.g. ESPRE.Z2018-81-28T81:41:40.428)
Exposure time (seconds)
DPR.CATG. . ccvcamnnnamananst ~ | Data category (e.g. SCIENCE)
DPR.TYPE ] v | Observation type  User defined input: fe.g. OBJECT or P2VM)
DPR.TECH H w | Observation technigue
OB CONTAINER ID...........i Suheduling conlaiver ID 0B CONTAINER TYPE: Any w | Schreduling conla Lype
OB CONTAINER PARENT ID ] Scheduling parent centainer ID OB CONTAINER PARENT TYPE: Ay w | Scheduling centainer parent type

ideptification number of 0B within ES0 system

<< <H< < TN <

Target name specified in Observation Block (0B)
Observation Block {0B) start of execution
ESPRESS0 template name
starting time of template (UT)
Number ol the par Litular exposwre wilhin the lemplale

tatal numher nf expasnres within the femplate

w | Tnstrument mnde
v | Setup binning factor along X
v | Setup binning facter along Y
~ | readout mode name

w | Telescope Information : Unit Telescope(s)




ESPRESSO RAW Data Results

ESO Science Archive - ESPRESSO Data Products — Mozilla Firefox

File Edit View History Bookmarks Tools Help

(=) ﬂ ESO Dataset X ﬂ Download Po: X ADP.2022-10-11T X ﬂ ESO - Data Ty X A parnard star X > eso science po X ﬂ ESO Science » X ﬂ ESO Downloa: X fedora - How ' X +

O 4 €s0.0rg B e% <y @ 8g 9 @ =

Echelle SPectrograph for Rocky Exoplanets ESPRESSO Raw Data
and Stable Spectroscopic Observations Query Results

kv ria e ran ve]_Esovone

To request data please mark the checkbox in the left-most column (or click anywhere in the row), then press the Request marked datasets button.
Datasets for which the proprietary peried is over are highlighted in green and are publicly available.

Datasets that are still under the proprietary period are highlighted in red and can only be downloaded by the corresponding Pl

Datasets that are not yet available in the Archive are marked with a "N/A".

Follow the link on the ob_id field to see all the datasets of that Observing Block (OB), logically sorted.

Follow the link on the ob_container_id field to see all the datasets of all related OBs, logically sorted.

Follow the link on the ob_container_parent id field to see all the datasets of all related containers, logically sorted.

Any comments or suggestions for improvement of this form can be sent to the ESO Operations Helpdesk.

Define new query

SIMBAD coordinates for eps Ind : 22 03 21.6, -56 47 09.5.

1| Request marked datasets Reset MarkAll | | MarkPublic | | MarkProprietary New query | | Programmatic

Program ID EXPTIME | DPR.CATG | DPR.TYPE | DPR.TECH

PARENT ID’

2021-11-25 eps Ind 22:03:30.73 -56:47 161118 -48.057369 11 ESPRE.2018-10-29T00:05:47.355 150.000 | SCIENCE OBJECT,FP ECHELLE 2206493 eps Ind

Header 2021-11-25 eps Ind 22:03:30.52 -56:47:58.2 . 160904 48 056805 1 ESPRE.2018-10-29T00:09:04.118 150.000 | SCIENCE OBJECT.FP ECHELLE eps Ind

Header 2021-11-25 22:03:30.35 -56:47:59.7 160713 -48.056272 11 ESPRE.2018-10-29T00:12:23.719 150.000 | SCIENCE OBJECT,FP ECHELLE 2206493 eps Ind

Header 2021-11-25 eps Ind 22:03:30.35 - 7 160713 -48.056272 11 { ESPRE.2018-10-29T00:15:43.313 150.000 | SCIEMCE OBJECT,FFP ECHELLE 2206493 eps Ind

Header 2021-11-25 eps Ind 22:03:30.35 -56 7 160713 -48.056272 11 ESPRE.2018-10-29T00:19:02.939 150.000 | SCIENCE OBJECT,FP ECHELLE 2206493 eps Ind

Header 2021-11-25 eps Ind 22:03:30.35 -56:47 7 160713 -48.056272 1 ESPRE.2018-10-29T00:22:18.907 150.000 | SCIEMCE OBJECT,FP ECHELLE eps Ind

Header 2021-11-25 eps Ind 22:03:30.80 -56 . .1 -48.057680 11 7 ESPRE.2018-10-29T23:55:43.700 100.000 | SCIENCE OBJECT,FP ECHELLE 2206493 eps Ind

Header 2021-11-25 eps Ind 22:03:30.80 -56:47:55. .1 -48.057680 11 T4 ESPRE.2018-10-29T23:58:10.747 100.000 | SCIEMCE OBJECT,FFP ECHELLE 2206493 eps Ind

2021-11-25 22-03:30.80 -56-47-55 8 1 -48 057680 11 ESPRE 2018-10-30T00-00:37 377 100.000 | SCIENCE OBJECT FP ECHELLE 2206493 eps Ind

Header 2021-11-25 eps Ind 22:03:30.80 -56:47 .1 -4B8.057680 11 7 ) ESPRE.2018-10-30T00-03:01.877 100.000 | SCIEMCE OBJECT,FP ECHELLE 2206493 eps Ind

Header 2021-11-25 eps Ind 22:03:30.80 -56 . .1 -48.057680 11 ) ESPRE.2018-10-30T00:05:31.574 100.000 | SCIENCE OBJECT,FP ECHELLE 2206493 eps Ind

Header 2021-11-25 eps Ind 22:03:30.80 -56:47:55.8 .1 -48.057680 11 ESPRE.2018-10-30T00:08:01.111 100.000 | SCIEMCE OBJECT,FFP ECHELLE 2206493 eps Ind




ESPRESSO RAW Spectrum (in ds9)




Reduced Spectra — ESO Phase 3



ESO Requirements

* Transfer Iftp, FileZilla - submission by account
* Data format — 1D merged + ancilliary S2D

European Organisation for Astronomical Research in the Southern Hemisphere

https://www.eso.org/sci/observing/phase3/p3sdpstd.pdf

Programme: Directorate of Operations {(DOO)

Project/WP: Archive Science Group

ESO Science Data Products Standard

Document Number: ESO-044286 82 Data format

Document Version: 8 The spectrum binary table format is VO-compliant| in the sense that it complies to the basic

requirements of the VO format [RD3], both in terms of structure and header keyword names and
values.

Document Type: Specification (SPE)

The 1D spectrum is serialised in a binary table as a single record, with as many cells as needed (e.g.

Released On: 2022-03-15 one for the wavelength, one for the flux, etc.), each cell containing one array of data points, and with

arrays across all cells of equal size. Despite being supported by FITS, the usage of variable length

Document Classification: Public arrays is not allowed in Phase 3, as such format is not well supported by the existing spectral tools.
Only standard BINTABLE extensions are allowed; this implies PCOUNT=0 and GCOUNT=1.



Problems with 1D Order Merging
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IVOA Spectral Data Model

Simple Spectral Access Protocol V1.04

Intemational
|'_.I'|'I| ru'.'.-:.l
Observatory

Alliance

Simple Spectral Access Protocol

Version 1.04
IVOA Recommendation Feb 01, 2008

. . . This version:
This version (Recommendation Rev 1) Bitp fAwww ivoa netDocumenfsREC/DAL ISSA-20080201 him|
Latest version:
5 Ditoerrw ivoa netiDocumentsiatestSSA him|
Latest version: Previous version(s):
“Version 1.03, December 2007
¥ 3 “ersion 1.02, September 2007
Previous versions: Wersion 1.01, June 2007
Yersion 1.00, May 2007
“Version 0.97, November 2008
“Wersion 0.95, September 2008
! “Version 0.95 May 2008
Editors: Version 0.91 October 2005
Jonathan McDowell, Doug Tody <y VErsion D00 Wy 2005
. Editors:
Contributors: D.Tody, M. Dolensky
Jonathan McDowell, Doug Tody, Tamas Budavari, Markus Dolensky, Inga Kamp, Kelly Authors:
. E D.Tody, M. Dolensgky, J. McDowell, F. Bonnarel, T.Budavari, | Busko, A. Micol, P.Osuna, J.Salgado,
McCusker, Pavlos Protopapas, Arnold Rots, Randy Thompson, Frank Valdes, Petr Skoda, and P Skoda, R Thompson, F.Valdes, and the data access layer working group.

the IVOA Data Access Layer and Data Model Working Groups.




VO Binary Table FITS

Another common case is the case of a data submitter decides to publish as main flux, the spectrum
normalised to the continuum, but wants also to store the flux not normalised. In this case, the primary
header must contain the header keyword:

CONTNOERM =

and the header in the first extension looks like this:

VOCLASS = 'SPECTRUM 2.0 / WO Data Model

TTYPE]1 '"WAVE ' / Label for

TTYPEZ '"FLUX NORM' / Label for

TTYPES '"ERR NOEM' / Label for

TTYPE4 '"FLUX ' / Label for

TTYPES 'ERR ' /' Label for

TUTYP1 'spec:Data.Spectralfixis.Value'

TUTYPZ 'spec:Data.FluxAxis.Value'

TUTYP3 'spec:Data.FluxAxis.Accuracy.5tatError'

TUTY P4 'eso:Data.FluxfAxis . Value'

TUTYPS 'eso:Data.FluxAxis.Accuracy.StatError’

TUCD1 'em.wl;obs.atmos' / em.wl: wvacuum, em.wl;obs.atmos: air
TUCDZ 'phot.flux.density;em.wl;arith.ratio;meta.main’

TUCD3 'stat.error;phot.flux.density;em.gl;arith.ratio;meta.main’
TUCD4 'phot.flux.density;em.wl'

TUCDS 'stat.error;phot.flux.density;em.qgl’




ESO P3 Science Archive — Query Form

ESO Science Archive - Data Products — Mozilla Firefox

File Edit View History Bookmarks Tools Help
=) B esx | H oow B eso:  app202 @ Eso 8 cso B eso 8 cso B eso A3 bary c 3 £so T anpt @ valic B s> +

- C O B8 eso.org L g 9w B =
+ §+ bt Spectral Data Products
Query Form

This form provides access fo reduced spectra and data cubes that were contributed by Pls of ESO programmes or produced by ESQ (using ESO calibration pipelines with the best available calibration data). These data were then infegrated info the ESO Scie
throuwgh the Phase 3 process. Each available data set is fully described; please see the list of contributed data releases and pipeline-processed data streams including their corresponding descriptions. To search for other ESO phase 3 dafa producis, please use

Syntax Help

Search Reset Qutput preferences: | htmi table Return max |200 ToOWS. All Fields

Target/Position Information
e epsind SIMBAD name ~| Query by Target List: | Browse... | No file selected.

RA: sexagesimal hours, decimal degrees
Qutput Display: f DEC

[nm] Examples: 656, 393 AND 656, 393..656.
e.g. = 10000 or < 3000 or 3000..10000

tegory 4 Any cube spectrum |

Parameters specific to 1d spectra Parameters specific to data cubes o

NR (spectra)
[aresec] i ion [arcsec]
a constraint on a number between 0 and 1

Any v
Ay
[ To Any v

Observation/Temporal Parameters
Any SOFI MOS
APEX-12m UVES MOSNODDING
OBSTECH | niu
XSHOOTER NODDING
ESO-VLT-U1 NO INSTR SPECTRUM
¥ Date Obs UT time (Place the mouse here fo see examples)
MJD Obs Modified Julian Date
= Total integration time per pixel [s]
Multi OB | any -

Collections and Observing Programmes
% Collection Select options

Collection Title
: eg 179.8-2003(B) _|P1 Name




ESO P3 Science Archive - Results

ESO Science Archive - Data Products — Mozilla Firefox

File Edit View History Bookmarks Tools Help
B Bl es’x B powr @ esor aprpzoz [ Eso # eso § eso # eso Bl eso- 0 barr G eso # eso § eso T AND validc W esa > +

« = C O 8 eso.org 00 L@ N e =

Dynamic fiter: (# 2103:2103} | M tered || Unim t i | Filter only marked records

L Request marked datasets Resat MarkAll || MarkPublic | | MarkProprietary New query || Programmatic

Data products for object eps Ind within collection ESPRESSO

icatalogs excluded)

= Instrument = Date Obs

| Header prt?\:\:ﬁ::-'e eps Ind 330.877170 | -56.799500 ..789.9097 731, 140000 | SCIENCE.SPECTRUM | ESPRESSO 2018-10-29T00:09:04.116 750.00 | ESPRESSO

| Header prcl:.)\::f\'::-e eps Ind | | 330.878349 | -56.798830 377.200..789.907 140000 | SCIENCGE.SPECTRUM | ESPRESSO 2018-10-28T23:55:43.700 700.00 | ESPRESSO

prE\:?::‘-'e eps Ind 330.877994 | -56.798030 a77.200..789.907 140000 | SCIENCE.SPECTRUM | ESPRESSO 2018-10-30T23:43:01 380 700.00 | ESPRESSO

prcl:.)\::f\'::-'e eps Ind 330.877966 | -56.799010 a77.200..789.907 140000 | SCIENCE.SPECTRUM | ESPRESSO 2018-10-31T00:24:29.176 100.00 | ESPRESSO

Header

Header prt?\:\:ﬁ::-'e eps Ind 330.879300 | -56.799270 | ..789.9097 140000 | SCIENCE.SPECTRUM | ESPRESSO 2019-04-26T0E:05:26.963 700.00 | ESPRESSO

| Header prcl:.)\::i'::-e eps ind | | 330.878916 | -56.799380 77.200..785.997 140000 | SCIENCGE.SPECTRUM | ESPRESSO 2019-04-30T09:24:32 290 700.00 | ESPRESSO

Header prcl:.l\:?\'::-'e eps Ind 330.879858 | -56.799240 | ..789.9097 140000 | SCIENCE.SPECTRUM | ESPRESSO 2019-05-21T10:15:50.436 700.00 | ESPRESSO

Header prcl:.)\::f\'::-'e eps Ind 330.879252 | -56.790640 ..789.907 140000 | SCIENCE.SPECTRUM | ESPRESSO 2019-05-22T09:48:42.196 420.00 | ESPRESSO

prt?\::ﬁ::-'e eps Ind 330.879954 | -56.799530 | ..789.9097 140000 | SCIENCE.SPECTRUM | ESPRESSO 2019-09-15T02:08:38.336 560.00 | ESPRESSO

Dizpiay eps Ind | | 330.820451 | -56.799450 77.200..785.997 140000 | SCIENCGE.SPECTRUM | ESPRESSO 2019-09-26T02:36:47 446 1400.00 | ESPRESSO

| Header
provenance

Header prcl:.l\::?\l::-'e eps Ind 330.880460 | -56.799660 | ..789.9097 140000 | SCIENCE.SPECTRUM | ESPRESSO 2019-10-20T02:17:30.640 700.00 | ESPRESSO

Header prcl:.)\::f\'::-'e eps Ind 330.882410 | -56.802010 a77.200..789.907 1069.5 | 140000 | SCIENCE.SPECTRUM | ESPRESSO 2021-04-30T0E:43:44 576 700.00 | ESPRESSO

Header

prt?\::ﬁ::-'e eps Ind 330.884990 | -56.802600 a77.200..789.907 140000 | SCIENCE.SPECTRUM | ESPRESSO 2021-08-01T02:03:47 486 700.00 | ESPRESSO




ESO P3 Science Archive — Spectrum

ESO Science Archive - Data Products — Mozilla Firefox

File Edit View History Bookmarks Tools Help

=) B esx | H pow B eso ADP.202 B eso H eso B eso H eso E eso A8 barr 5 eso H eso f eso T AND Valic B esa> +

« (@] QB8 eso0.0org 80% Ty @ H 9 E =

e r— —

provenance status: up-io-date

eps Ind (ADP.2021-04-13T13:28:15.797)

M " l Jt

provenance (Disp sr.:-la).I plovenarce c:haln |

HDR

Object (eps ind |

RA 330877179

DEC -56.799500

Gal long 336.160994

Gal lat -48.056804

Filter

ABMAGLIM

Wavelength 377.200..789.997

SMR 7315

R (WBA) 140000

Product category SCIENCE.SPECTRUM

Telescope ESO-VLT-U3

INStrument ESPRESSO

OBSTECH ECHELLE

Date Obs 2018-10-29T00:09:04.116

Stop Time 2018-10-29T00:24:48.906

MJD Obs 58420.00630

MJD End 58420.01723

Exptime: 750.00




Eps Ind - 1D Spectrum Full

Archive
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Eps Ind 1D Spectrum - Zoom

ESO Dataset — Mozilla Firefox

File Edit View istory Bookmarks Tools Help

apr202. [ Eso so B eso H eso SO A3 barr aso S0 SO T anpt [@Bvalic @ esa > +
es0.0rg 7 @ 9 9 B

o%- Dataset: H FITS Header & File Download & Dataset Download 2 Printable Preview B pata Documentation
+

wawvelength: 6431.933 Flux: 4.072e-12 SNR: 785319 Rescale both axes to minfmax e

Position

Object eps Ind

&, “ | W 1) " A ! iy l | .
s [ Iﬂ | 'l i III'| | .JI'i b I III'I [l 'g' il iy ST 'u. "
RA (J2000) 22:03:30.52 h|| fl‘ll.lr L |'|. ”‘r'ﬂ, f|| \ ||1" W\lﬂ' PI ” [l[ ;' ; L lllu l’ 'l“["ﬂ ‘[ {' W ||f| ‘||| |\|I'-.\' M f Wi Hﬁ'ﬂ‘ﬂm ||| W I-'Tllnllulllr y iy ll'”ll
| 1 I 1\
Dec (J2000) -5E:47:58.2 ' | ‘
'9&,
Galactic longitude 336.16099 e '
Galactic latitude -48.0568 EE |
=l
2 ‘
=
Data &1)
Data Type SPECTRUM (FLUX CALIERATED) E
&
Signal-to-Noise Ratio 7315 =
’«/?
Data Level 2
o
Enel’gy 0440 o400 0480 o300 e320 4340 ciea o=80 40 acar o640 acaD -1 e700
angstrom
Spectral Range 377.2-790 nm

|| g I " 1,'I'|”'].1‘I"II'I ||' i el il | i
s A e s ) e hﬂ,w r|'||“ nuwh lh i ll“l1|r rl” Al l\ .hlﬂ |y "‘"l‘l,'||-' M) |F,|'|Ij m‘f“ |'.'| Tl f||'|'l|'|| I

o 1
-||I [M"ﬂ v“‘ ( \
3

Time ‘

Start of Observation 2018-10-25 00:0%:04

End of Observation 2018-10-25 00:24:48

M]D Range 58420.0063-58420.01723

Effective Exposure Time 750s

Total Exposum Time 7505 o440 ada0 o480 o300 L= Fal 4340 esea asan eand aszo 640 aean L1 o700
MNumber of Observations single

By |||#'I|l T ””T!'Iilinlﬁ HF“'I'!FH'HI' WA H.WII i lellh'."

4004 4z30 4500 4730 3000 3230 5300 5730 a0an az30 as00 750 T000 7250 7300 77340

Provenance



Eps Ind - 1D Spectrum - Halpha

ESO Dataset — Mozilla Firefox

File Edit View History Bookmarks Tools Help

=) B esx | H pow B eso ADP.202 B eso H eso B eso H eso E eso A8 barr 5 eso H eso § eso T AND Valic B esa> +

i C Q8 es0.0rg 80% 5% L @ H O =

.%- Dataset: H FITS Header 4 File Download 4 Dataset Download 2 Printable Preview B pata Documentation
¥

wawvelength: & z 2 ] L Fescale both axes to min/max [l

Position

Object

RA (J2000)

Dec (J2000)
Galactic longitude

Galactic latitude

Data
Data Type SPECTRUM (FLUX CALIBRATED)

Signal-to-Noise Ratio 7315

Data Level

Energy
angstrom
Spectral Range y VAT ‘ ] (‘|'|’1}'|1.1' ..“lr."-rll"q.'l!'l 'I’."ul"" l'.‘lll]ﬂ'}',"'l ]
\ | | | TNY
Spectral Resolution (R) s o T (|
ATy e Il

Y
| o Ty
oAl \'.5,”-& L VI I |

Y ],"I’r'.-'l'l‘ W f‘l'll |

Time

Start of Observation
End of Observation

M]D Range 58
Effective Exposure Time
Total Exposure Time

Number of Observations

Provenance




ectrum - Preview (png)

ADP.2021-04-13T13_28_15.819-1.png

ESPRESSO data product preview r.ESPRE.2018-10-29T00:05:47.355 com_0000.fits Date: 2018-10-28

Product: S1D_STACK_A RUN_ID: 1102.C-0744(B) INS MODE: SINGLEHR
ORS_IND- 2206493 Target: eps Ind Binning: 1x1
TPL_ID: ESPRESSO_singleHR_obs Spec type: K5 Telescope: urz
MJD:OBS: 584120.00629764 Fibre B: FP

2

2ppe-o.

e2-XNY ‘P
eI e3-XN|) ‘papp?

=]

=]
o
=]
=]

F/10"-16 erg/sfcm”™2/A
"
[=]
(=]
L=
[=]

0] pau

(uognjoszl (iny) paged
0 aulig

o

fwu 7

430000
min/max single
w 200000

co-added

o

SNR (first)

quality

450
lambda f nm

H garmima MNa D
100000

st

80000

T AT =

0 T

{uornjosad ny)
SMopUIM |e1ad

433.5 434.0 434.5 435.0 . 589.5 . e56.0 E56.5
lambda / nm lambda f nm lambda / nm

Texptime [s]: 730.0 avg S/N stack: 665 seeing (first): 045 avg CCF RV [kmy/s]: -39.913954 score bits: 0000100
N exposures (sqrt N): 5 (2.24) awg S/N all single: 309 Mpix sat (first): 2 avqg CCF RV err [km/s]: 0.000142
avg contribution: 4.94 avg S/N improvement: 215 delta t wave A [d]: 041 CCF mask: K6

created by espre_stack.py v1.0 on 2021-02-16T09:01:49

1245 = 870 pixels 224,5kB 100%




What Is in the P3 FITS Files ?



1D Spectrum - 3.7 (1.9) Million Points

fv: Header of ADP.2021-04-13T13_28_15.798.Fits[1] in fhome/skoda/ESO-F...

File Edil  Tuuls  Help
File Edit Tools Help

Search tor: + Find Case sensiivey HD

Search for: ¥ | Fnd |Case sensitive? Ho HTENSION- 'DINTADLE ' 7 binary table estensicn

8 / B8-bit bytes
2 2-dimensional hinary table
width of table in bytes
rmumber of rows in table
u] size of special data area
1 one data grou required keyword,
12 rmmber ofgfle d; 1gueach rogw )
label for field 1
data format of field: S-byte LUUBLE
phy31cal unit of field
' LUK ! label for field a
'443262D ! data format of field: Z-byte DOUELE
'erg. cm**( 2y e** (-1} angstrom**({-1)' / physical wnit of field
'ERR # label for field 3
‘4432820 / data format of field: 8-byte DOUELE
‘erg. cmt* (—2)  s** (-1)  angstrom**(-1) ' / physical wnit of field
! L 4

HETENSION= 'BEINTAELE'
BEITPLE
HAHIS
NAXIS1
WAXIS2
BCOUNT
GCOUNT
TFIELDS
TTYPEL
TFORML
TUNITL
TTYPEZ
TFORMZ
TUNITZ
TTYPEZ
TFOEM3
TUNIT3
TTVPE4
TFORM4
TUNIT4
TTYPEL
TFOFEME
TUNITE
TTYPEG
TFOFRME
TUNITE
VOCLASS
YOBPUE
OBJECT
F&

LEC
TELAPSE
THID
TOMINL
TOMAH1
SPEC_WaL

binary table extension

8-bit hytes

2-dimensional binary table

width of table in hytes

number of rows in table

size of special data area

one data group (required keyword)
mumber of fields in each row

label for field 1

data format of field: 8-hyte DOUBLE
physical unit of field

label for field 2

data format of field: B-byte DOUBLE
physical unit of field

label for field 3

data format of field: 8-byte DOUBLE
physical unit of field

label for field 4

data format of field: 4-byte INTEGER
physical unit of field

label for field &

data format of field: B-byte DOUBLE
physical unit of field

label for field &

data format of field: 8-byte DOUBLE
physical unit of field

V0 Data Model

Vi Publishing authority

Target designation

[deg] Spectroscopic target position (JTE000)
[deg] Spectroscopic target position (JE20007)
[s] Total elapsed time

[d] MID mid exposure

Start in spectral coordinate

Stop in spectral coordinate

[rm] Mean wawelength

g
19503525

=

'WAVE
T 3ERED
‘angstrom’

B e N

'WAVE !
‘4432620
‘angstrom’
'FLUX_EL
'4432620 : shel for field
' data format of field: 4-byte INTEGER
physical unit of field

Label tor taeld =]

data format of field: S-byte DOUELE
physical unil ol Lield

label for field &

doto formot of ficld: 2 bytc

physical unit of fleld

Tahel fnr firld

data format of fleld 8-byte

physical unit of field

label for field g

data format of field: S-hyte

physical unit of tield

label for field 9

data format of field: 4-hyte

phy31cal unit of field

'FLUX CAL' lobel for ficld 10

‘4432620 data format of field: Z-byte DOUELE
‘erg. =¥+ (-1} . cm** (—2) fangstrom** (-1} '  physical wnit of field
'ERF._GaL ' # label for field 11

'443262D ! / data format of field: 8-byte DOUELE
‘erg. s** (-1) . cm** (-E) *angstrom** (-1) ' / physical wnit of field
'QUAL CAL' # label for field 12

‘4432827 data format of field: 4-hyte INTEGER

! physical unit of field

WO Data Model

W0 Publishing Authority

AL
14432627
'EER_EL :
4432620

'443262D

'WAVE _ATR'
'4430E0D
‘angstrom
'FILITH_FET.
‘4432620

14430627

' SME.
'4432620
0 'EER_EL
"WAVE_ATR 14432620
'443262D
‘angstrom’
'SPECTRUM V2.0
'ESOD/SAF !
‘eps Ind
330. 876468
-56. 79591
150.
58420, 0140965156
3772, 00274400483
7899, 979059940637
583.59909217056

'QUAL_EL '

'QUAL_EL
4432627

o T T T T T e e e T e e T T T T T e e

' SPEGTREUM ¥2.0°
'ES0/SAF !

SPEC_EW
EXTHANE

B T e

412 797635540154
' SPECTEUM'

[rm] Bandpass width = Wmaset - min
/ Extension name

T / Primary header keywords are inherited

'spec:Data.Spectralhxis.Value' / IV0A data model element for field 1

‘em. wl;meta, main' £ UCD for field 1
eso Data. Fluxhxis. Walue' 7 IV0A data model element for field 2

'eps Ind

330877179
-E&. TOOQE

150.
58420, 0071656856
3772. 00274400483
7399 97909940637
583. 59909217056

Target designation

[deg] Spectroscopic target position (J2000)
[deg] Spectroscopic ktarget position (J2000}
[s] Total elapsed time

[d] MID mid exposure

Start in spectral coordinate

Stop in spectral coordinate

[m] Mean wawvelength

! £ UCD for field 2

eso Data FPluhxis. Accuracy. StatError' [/ IV0A data model element for f
S UCD for field 3
eso:Data.Fluxﬁx18.hccuracy.DualltyStatus' J/ I¥0A data model element f
'meta. code. qual' 4 UCD for field 4
‘eso:Data. Fluxkxis. Accuracy. SNR' / IV0A data model element for field 5
‘stat. snr' 4 UcD for field 5
'eso:Data. Spectralfois. Value' / IV0A data model element for field 6
‘em.wl;obs. atmos J air' f UCD for field &
443262 / Length of the data arrays

'eoEBecDEeoDbeoDE 4 HOU checksum updated 2021-04-13T13:37:21
'3734120603" / data unit checksum updated 2021-04-13T13:27:21

412 797635540154
' SPE RN

[rm] Bandpass width = Wmasx - Wmin
Extension name

T / Primary header keywords are inherited
‘speuiDala. Speclialdsais. Walue' / IV0A dala muodel elemenl fur Lield 1
ten. wl;meta, main' # UCD for field 1
‘spec:Data. Flumdxis. Walus' / IVOA data modsl slement for fisld 2
‘phot. flux. density; em. wl; src.net;meta. nain' / UCD for field 2
‘sper-Nata Plisden s Aconiracy StatRrreor' S T¥0A data mndel eplement for
'stat. error;phot. fluzx. density;meta. main' F UCD for field 3
'spec:Data. Fluxaxis. hccuracv Qualitystatus' / IV0A data model element
‘meta. code. qual;meta. main' f UCD for field 4
‘eso:Data. Fluxéeris. Accuracy. SNR' / IVOA data model element for field 5
'stat. snc' # UCD tor faield b5
‘eso:Data. Spectraldxis. Value' / IVOA data model element for field 6
‘e wliubs. almus S ail f UCD Lur [ield 6
'ean Mata Plaxdesis Walne' S TWNA data model element. for field 7

B T e N R

CHE CESTM:
DATASITH




1D Spectra (Electrons + Flux Calib)

File Edit Colors Tools Zoom Replot Help

ADP.2021-04-...UX 1-1)_78

Graph coordinates:

( 3810.81, 73304.2 )
Physical pixel:

(X,%X)
Image pizel:

(X,X)
Fizel value:

X}

ADP.2021-04-13T13 28 15.79%8.fits(FLUX 1-1} ADE.2021-04-13T13 28 15.79%8.fits{(FLUX 1-1}
FLUX_ EL FLUX [erc_ql.cm** [—2) .8*%[—-1) .a.ngsltrcm** (=11 )I

| | | | | Bail | |

I | I |
5000 aloDn 5000 a000
WAVE (angstrem) WAVE [(angstrem)




Ancilliary Files (S2D et al.)



ESPRESSO Dual Slices

Cverscan

Raw spectral order

Trace 1 Slice 1
Trace 2 Sﬁc.E.-E:l St
Trace 3 IRLILLLLLLL LR LLRRLTLLLLLILIL Slice 1] FP
Trace 4 hhbAEARELLEELEEEEEREREEEAREE Cicc o

Extracted spectral order

Trace 1 wy .,

=y Slice 1

=
]
\|
I

- L]
Tra':"} 2 :=:|::.F.,-|§:":i=| = e "I o .::::.__- —-'i'l o " --i!-j: Sii[’@ E

s

I
Mi Il u.& m.'I“I .,Ji“

il
A~

Jnh Wit J.u.,l“ll.
overscan Wr:ﬂ.'ﬂfﬂﬂgfh




ESPRESSO Slices RV Difference

' 2023-05-24T23:16:55 (LFC calibration)

y shift [ms™
I~ | fad

[ —
T | rrTrrFr jri

y—
Q
L
¥
:;-
=
o
:
~
D
i
=
=

1

- @ Slice a
. @ Slice b ;
5000 5200 5400, 5600 5800 6000 6200
Wavelength |f?\| (vacuum, observatory-frame)

Schmidt et al. 2025

o

Wei




Hgamma Order (Extracted + Blaze Fit)

File Edit Colors Tools Zoom Replot Help

ES_PFBA 2209..1.fits 1 3

Graph coordinates:
(®,%)
Physical pixel:

Image pixel:
(%,X)
Fizel value:

%)

U3.fitsE3 SZ2BA_22064%3 2018-10-29T00:22:18.907_HR 121 U3.fits_1 E5_PEFBRA_220903A HR 1x1.fits 1

Counts Counts
EO00D - | | | | | | | | | |

I I I I
4000 6000 4000 abno
Column Nunmber Coclumn WNumber




File Edit Colors Tools Zoom Replot Help

Graph coordinates:
(%, %)

Physical pizel:
(%X, %)

Image pixel:
(X,X)

Fizel value:

x()

Order (Unblazed + Extracted)

ES_S2BA_2206....fits_1_66

ES_S2DA_ 2206493 2018-10-29T00:19:02.939 HR 1x1 U3.fit:Ed S2BA_ 2206493 2018-10-29T00:22:18.907_HR_1x1 U3

Counts
|

200000 o

150000 o

100000 —

I I
4000 6000
Column_MNumber

Counts

150000 —

100000 —

P

I I
4000 ano0
Column_Number



ESPRESSO CCF in Halpha (2 slices)

File Edit Colors Tools Foom Replot Help

ADP.2021-04-....fits_1_74

Graph coordinates:
(X,X)

Physical pizel:
(X,X)

Image pixel:
(X,X)

Pizel value:

X{)

ADP.2021-04-13T13 28 15.810.fits_1 ADP.2021-04-13T13 28 15.810.fits_1

Cocunts Counts
| | | | | | | |

I I
40 40
Column_ MNumber Column_ MNumber




ESO Science Portal — VO based

= mmo oo I e

&
X [1 1i Observatory ™ pts : '
-+ 14.56'x10.92' . e

O La silla Paranal APEX

* W LE DataType « @ . ~ !

Switch to Data Subtype

SPECTRUM 7253
O cataLoc 26
0O MAGE 24
O wisIBILITY it

¥ [ Spectral Range

opt |

NIR

1 10 100 1k 10k

Show input form

X [ li FiltersBand

Datasets &
ALY

Mo data to display
= Actions Spec.Range Spec.Res. SNR Collection Instrum. Program Id Object
O Q& eps Ind
% [ Spectral Resolution
| | | | O eps Ind
100k-* i | |
10k-100k S

200 400 1k 2k 4k 1. eps Ind

Show input farm
p eps Ind

X [ Signal-to-Noise Ratio 1 i 1121 nm eps Ind




VO Tools

. SPLAT-VO (GAVO — Ondrejov)
- CASSIS (OMP)

- IPAC Firefly (IRSAViewer)

— All NASA data, LSST (Rubin)

— Spectra in echelle — started
— https://github.com/Caltech-IPAC/firefly

* Not Supported:
- SpecView (HST)
- VOSpec (ESA)


https://github.com/Caltech-IPAC/firefly

VO Tool - SPLAT-VO SSAP Query

Starlink SPLAT-VO: Query VO for Spectra

File Options Resolver Interop Help

4| Search parameters:
Simple Query

Service selection options
Data Source

® Observed data

Optional Parameters

Theoretical data Object: [eps ind Lookup Use Name

Wave Band
Radio

RA:(22:03:21.654 Dec:|-56:47:09.52
Radius:|10.0 MAXREC:
Band: l
Time: l

Infrared
EUV

Millimeter
Optical uv

X-ray Gamma-ray |v|ALL

Data type
® Spectrum

Tags

SSAP Servers

short name =«
CSIRO ASKAP S5A

Disks_SH_Spectra
DK-154 LC
DK-154 LCs
ELODIE
ELODIEinterp
ES0 SSAP

EUVE

F/H Orders SSAP
FEROS SSAP
FGKM-Yee2017
Flash/Heros SSAP
FUSE

Gaia Benchmarks
GAMA3 S55AP
GAUDNO
GDR2 TS S5AP
gdr3spec SSAP
GOT_Cplus
HALOMASTER
HEROS SSAP
Herschel SSAP
HEX0S

HFA

HIFISTARS

HIG

HITOMASTER
HOP

HFOL

Hubble SSAP ESA
HUT

iacob

INES ARCHIVE

Select all

Query registry

Time series

title

CSIRO ASKAP Science D... |«

SSA service for RCSED ...
Data Central SSA
Digitized First Byurakan...
Herschel Dust, Ice, and...
Spitzer Disks Short-Hig...
DK-154 objects

DK-154 objects

ELODIE archive
Spectrum interpolator f...
ESO 1D reduced spectra
Extreme Ultraviolet Exp...
Flash/Heros Split-Order...
FEROQS Public Spectra
Yee et al. 2017
Flash/Heros SSAP

Far Ultraviolet Spectro...
The Gaia FGK Benchma...
GAMA DR3 spectra

SSAP for GAUDI

Gaia DR2 light curves S...
Gaia DR3 MC sampled ...
Galactic Observations ...
HaloSat Master Catalog
Ondrejov H Spectra
Herschel ESA Archive S...
Herschel observations ...
HyperLeda FITS Archive...
HIFISTARS

HI Extragalactic Datab...
Hitomi Master Catalog
Herschel Oxygen Project
Wisconsin Halfwave Sp...
European HST Archive ...
Hopkins Ultraviolet Tel...
IACOB Spectroscopic D...
INES: The IUE Nex }

Deselect all

Add New Server

Query Format:

Wavelength calibration:

Flux calibration:

Query:
Query results:
ESO SSAP
SMNR
86.5
243,
290
251,
293
220,

ow

LIS

W B B 00 R |~ w

(e} (8]

||

o

I, B

Display
selected

dataset_length

313071
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262
443262

AADIED

https:

None
None

None

//dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.

/ldataportal.eso.

Jidataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.
/dataportal.eso.

AT T

Display
all

access_url
org/dataPortal/file/ADP.2022-01-03T01:07:28.456
org/dataPortal/file/ADP.2022-10-11T10:20:04.836
org/dataPortalffile/ADP.2022-10-11T10:20:04.848
org/dataPortal/file/ADP.2022-10-11T10:20:04.854
org/dataPortal/file/ADP.2022-10-11T10:20:04.860
org/dataPortal/file/ADP.2022-10-11T10:20:04.866
org/dataPortalfile/ADP.2022-10-11T10:20:04.872
org/dataPortalffile/ADP.2022-10-11T10:20:04.878
org/dataPortal/file/ADP.2022-10-11T10:20:04.884
org/dataPortal/file/ADP.2022-10-11T10:20:04.890
org/dataPortalffile/ADP.2022-10-11T10:20:04.896
org/dataPortalffile/ADP.2022-10-11T10:20:04.902
org/dataPortal/file/ADP.2022-10-11T10:20:04.908
org/dataPortalfile/ADP.2022-10-11T10:20:04.914
org/dataPortalffile/ADP.2022-10-11T10:20:04.920
org/dataPortal/file/ADP.2022-10-11T10:20:04.926
org/dataPortal/file/ADP.2022-10-11T10:20:04.932
org/dataPortal/file/ADP.2022-10-11T10:20:04.938
org/dataPortal/file/ADP.2022-10-11T10:20:04.950
org/dataPortal/file/ADP.2022-10-11T10:20:04.956
org/dataPortal/file/ADP.2022-10-11T10:20:04.962
org/dataPortal/file/ADP.2022-10-11T10:20:04.974
org/dataPortalffile/ADP.2022-10-11T10:20:04,992
org/dataPortal/file/ADP.2022-10-11T10:20:04.998
org/dataPortalffile/ADP.2022-10-11T10:20:05.022
org/dataPortal/file/ADP.2022-10-11T10:20:05.046
org/dataPortal/file/ADP.2022-10-11T10:20:05.058
org/dataPortal/file/ADP.2022-10-11T10:20:05.064
org/dataPortalfile/ADP.2022-10-11T10:20:05.070
org/dataPortal/file/ADP.2022-10-11T10:20:05.076
org/dataPortal/file/ADP.2022-10-11T10:20:05.082
org/dataPortal/file/ADP.2022-10-11T10:20:05.094

araledataDartslFilaADD 2022 10 11 T1 02005 108

Download
selected

B Save query results

Select all

application/x-fits-bintable
applicationfxfits-bintable
application/xfits-bintable
application
application
application
application,
application
application
application
application
application
application
application
application
application
application
application
application
application
application
application,
application
application
application/xfits-bintable

annlicatinnbe fite hintabla

Download

all

3 Restore query results

O Close

Deselect all

Update

access_estsize | APERTURE
5264 0.9
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382
37382

27207

ool
| | =

ooooloololalaolao|le

oololoo|olooolaole

Deselect
table

SEND QUERY

COLLECTION
HARFS
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESSO
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESSO
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0
ESPRESS0

CoppCooon

creation_
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival
archival

archivnl

Deselect

all

-




VO Tool — SPLAT-VO - Eps Ind

Starlink SPLAT-VO: <plot0>

Eile Analysis Edit Options Graphics Help
wHEE Ee BB ¥R~

Displaying: | /LMp/ADP.2022-10-11T10 20 06.212 fits Y limits (%): |automatic || ] :v-hair

Wavelength: |3772.0027 []:log FLUX: |0 [J:log []:Track free
X scale: 1.0 E| I:I ¥ scale: 1.0

FLUX versus Wawvelength

FLUX (erg.cm™(-2).s~(-1).Angstrom™(-1)}

5500 6000
Wavelength (Angstrom)




CASSIS

CASSIS

“'-.
Ii__A free interactive spectrum analyser

CASSIS

Presentation
Download & Installation
Documentation & Data

What's new?

FAQ

Caveats and tricks
Bugs report

Publications and Talks
Credits

Authors

Catalogs

License

Links

Help Online

LS

OESERVATORE WRTLE. CRAND

@irap

Univer b

UNIVERSITE
TOULOUSE N
PauL SABATIER

The current version of CASSIS is 6.4, released July 16, 2024

» Project Scientists
o Sandrine Bottinelli (P1): Sandrine_Bottinellifat}

.

irap.omp.eu

o Emmanuel Caux: Emmanuel. Caux{atlirap.omp.eu
o Audrey Coutens (co-Pl): Audrey.Coutens{at}

irap.omp.eu

o Charlotte Wastel: Charlotte Vastel{atlirap.omp.eu

CASSIS 6. 4-SHAPEHOTRLOET- bu

Fis Gt Madeler View Scripin Windows Dusshaia  Preferences VD Meip

bl A B MR

Ling Spectrum

X Twals
Line soring

Trequebeety

¥ Toals

Frecpsemcy BeHz]

Velociny [benma sl

Stah

Fiat number =

Step

f you used CASSIS for any publication please cite

ABOTE - dstaans from SOLITE [conuiu Do

Radgrance (reguency: LT4T2407

“»

» Project Manager

o Jean-Michel Glorian : Jean-Michel.Gloran{at}

irap.omp.eu

e Developer

o Mickagl Boiziot : Mickael.Boiziot{at}irap.omp.eu

= | Advasced Fnt
mlaFinel

Teals

Owerisys

ParamanErs
LEWVEMIERG - MARGHIARDT Fitzer

i sammpt. 1| 10 Tad

Manage Companents
Bareling : Fohynomisl
Dregere

Line : Gausiban
e

Line @ Causiiam

Lead Contig
Dparaiios
Bubaracy i

Mgt g

treginal

CASSIS as follow

Fit | Advanced Fit
InraPanl
PR Il

Tosis
Crvwrlays

Ling Soeclim
¥ - mas sz o]
in = REST Lo jMe] © 179002
i — o
i — e

= Mesartry Lire

CHhar Species
- wagnal

o —

Fieall

Faww

Sawe Canlig

e rechiual

: cite CASSIS

(CASSIS is regularly updated, please visit the What"s new section)




VO Tool — CASSIS Eps Ind

CASSIS 6.3 - database From SQLITE (cassis20220718.db)

File Edit Modules Wiew Scripts Windows Database Preferences WO Help

| (@) | b | o Il e L B B Y

Full Spectrum

Frequency [ GHz] | Fit | Tools | Adwanced Fit
CEZS00 ABOOCT 1575 ASS00C InfoPanel Overlays Species

9.00E-_L - l I = Thrashalds and Settings

85CE-__ eup |w| min : 0.0 max :
8.00E-1° *m min 0.0 max
F.S0E-_Z : —
A |~ | min O max

FOCE-__
Wisr -40,03! plok : |-£0.029 kmfs |«
6.5CE-2°
Template
All Species

G.0C0E-_Z

5.SC0E-12 -
lamea &
L i e L

S5.0CE-Z2

4.5C0E-22

4.00E-_Z

2.50E-_C

3.0CE-Z2

2.50E-_°

e n | o ool oo

=
1
=
B
o
=}
(]
p=1l
=
L1+]
=
1
=
B
m
~N
1
=
¥
£
%]
=
L1F]
e
)
o
L

2.0CE-_C

o | Lo

1.5CE-2Z

1L.OCE-__ — C3H wd=0,_mS
I l 1 C3H+
GAZE 5 T 5300 6535 537 C3IHRDZ 740073
Wawvelength [Angstrém] C3H7CN 69002
Display

|t

XTools | ¥ Tools | Stack/Maosaic
Show signal

Shift Z00m Sear-fh Range Xeop [Frequency == chow |
<< | == - | - 536,52 (Go| |2B3.54) Set Log ow image

plat min;max Kpor (Wavelength || |Angstram - ¥ Limit research to visible data
43¢ 755|[5778.2 DiERiay




Cross Correlation Function

IRAF fxcor task



Cross Correlation Function - CCF

Average Cross-Correlation Function + Fit

-300 —-200 -100

50 60
Velocity (km/s)

Example of PlatoSpec data reduced by CERES+



EPRV Format Standard



EPRV Standard

* About 15 spectrographs ( ~ 5 passively following)
e.g. CARMENES

* Translators from native format
e Started 2024

- NASA JPL (EPRV project - WG )


https://github.com/EPRV-RCN/RVData

EPRV L2 - Order by Order Unblazed

MName DataType MinBetDepth Multiplicity Required Description

PRIMARY PrimaryHDL False True EPRY Standard FITS HEADER (no data)
IMSTRUMENT_HEADER ImageHDU False True Inherited instrument header (ho data)

RECEIFT BinTableHDU False True Table of operations that have been performed on this file
DRP_CONFIG BinTableHDU False True Fipeline details [settings etc) to go from native data to L2
EXT_DESCRIPT BinTableHDLU False True Table describing contents of each extension
ORDER_TABLE BinTableHDU TRUE TRUE Table capturing the wavelength extent of each order
TRACE1_FLUX ImageHDLU True True Flux in trace 1

TRACE1 WAVE ImageHDU True True wavelength solution for trace 1

TRACE1_VAR ImageHDU True True wvariance for trace 1

TRACE1_BLAZE ImageHDU True True blaze for trace 1

BARYCORR_KMS ImageHDU False True barycentric correction in km/s

BARYCORR_Z ImageHDU False True barycentric correction in redshift

BJD_TDB ImageHDU False True Photon weighted midpoint

DRIFT ImageHDU False False Drift measurement map in delta lambda

TRACE1 QUALITY ImageHDU True False Quality of each pixel in trace 1

EXPMETER BinTableHDU False False Table of exposure meter counts timeseries over the exposure
TELEMETRY BinTableH DU False False Table of telemetry collected during the exposure
TRACE1_TELLURIC ImageHDU True False Telluric model for trace 1

TRACE1_SKYMODEL ImageHDU True False Sky model for trace 1

AMCILLARY SPECTRUM ImageHDU True False Extension(s) that store ancillary spectra

IMAGE ImageHDU True False Extension(s) that store useful support images
CUSTOMI1_TRACE1_FLUX ImageHDU True False Additionally cormrected flux in trace 1
CUSTOM1_TRACE1 WAVE ImageHDU True False Additionally corrected wavelength solution for trace 1

CUSTOMI1_TRACEL1_WAR ImageHDLU True False Additionally corrected variance for the flux in trace 1




EPRV L3 - Merged orders normalized

This is what we already know — SSAP, “distorted data low precision”

Name

PRIMARY

INSTRUMENT_HEADER

RECEIPT

DRP_CONFIG

ORDER_TABLE
STITCHED_CORR_TRACE1_FLUX
STITCHED_CORR_TRACE1_WAVE
STITCHED_CORR_TRACE1_VAR
COMBINED_STITCHED_CORR_FLUX
COMBINED_STITCHED_CORR_WAVE
COMBINED_STITCHED_CORR_VAR
STITCHED_CUSTOMCORR1_TRACE1_FLUX
STITCHED_CUSTOMCORR1_TRACE1_WAVE
STITCHED_CUSTOMCORR1_TRACE1_VAR
COMBINED_STITCHED_CUSTOMCORR1_FLUX
COMBINED_STITCHED_CUSTOMCORR1_WAVE

COMBINED_STITCHED_CUSTOMCORR1_VAR

DataType
PrimaryHDU
ImageHDU
BinTableHDU
BinTableHDU
BinTableHDU
ImageHDU
ImageHDU
ImageHDU
ImageHDU
ImageHDU
ImageHDU
ImageHDU
ImageHDU
ImageHDU
ImageHDU
ImageHDU

ImageHDU

Multiplicity
False
False
False
False
TRUE
True
True
True
True
True
True
True
True
True
True
True

True

Required
True
True
True
True
TRUE
True
True
True
True
True
True
False
False
False
False
False

False

Description

EPRV Standard FITS HEADER (no data)

Inherited instrument header (no data)

Table of operations that have been performed on this file

Pipeline details (settings etc) to go from native data to L2

Table capturing the wavelength extent of each order

Order stitched blaze-corrected flux in trace 1

Order stitched BC- and drift-corrected wavelength solution for trace 1

Order stitched variance for the flux in STITCHED_CORR_TRACE1_FLUX
Order stitched and blaze-corrected flux co-added across all traces

Order stitched BC- and drift-corrected wavelength solution

Order stitched variance for the combined flux in COMBINED_STITCHED_COR
Additional corrections made to STITCHED_CORR_TRACE1_FLUX
Wavelength solution corresponding to STITCHED_CUSTOMCORR1_TRACE1_
Variance corresponding to STITCHED_CUSTOMCORR1_TRACE1_FLUX
Additional corrections made to COMBINED_STITCHED_CORR_FLUX
Wavelength solution corresponding to COMBINED_STITCHED_CORR_WAVE

Variance corresponding to COMBINED_STITCHED_CORR_VAR




EPRV L4 - Derived core exo science

Radial Velocity and Cross Correlation Function (various masks ....)

It is the most important output of pipeline

Name

PRIMARY
INSTRUMENT_HEADER
RECEIPT

DRP_CONFIG

RV1..N

CCF1..N
DIAGNOSTICS1...J
CUSTOM_CCF1..N

CUSTOM_RV1..N

DataType
PrimaryHDU
ImageHDU
BinTableHDU
BinTableHDU
BinTableHDU
ImageHDU
BinTableHDU
ImageHDU

BinTableHDU

Multiplicity
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE

TRUE

Required
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE

FALSE

Description

EPRV Standard FITS HEADER (no data)

Inherited instrument header (no data)

Table of operations that have been performed on this file

Pipeline details (settings etc) to go from native data to L2

Derived Radial Velocity Measurement

Array with same dimensionality of RV1...N, that contains the CCF that produced each RV1...N

Activity indicators, CCF metrics, etc

Additional CCFs from (e.g.) different masks

Derived Radial Velocity Measurement from CUSTOM_CCF1...N




EPRV L4 - ESPRESSO Tau Cet

File Edit Tools Help

Inilex Extension Type Dimension View

mo Primary Image 1} Heater

mi INSTRUMFNT_HFADFR Imange n Header

mZ RECEIPT Binary 0 cols X 0 rows Header Hist Plot Select
m3 DRP_COHNFIG Binary 0 cols = 0 rows Header Hist Plot Salect

4 RV Hian (Bl 5 1) s Header | Hist | Flot Select

W5 EXT_DESCRIPT Binary 6 cols X b rows Header Hist Plot Select

W6 cch Image &1 X117 Header Image Table

m7 DIAGHOSTICS1 Binary 4 cols ¥ 3 rows Header Hist Plot Select

o RY_TCL_CORR Dinary G colz X1 rows Header Hist Plot. Select

] CCF_TEL_CORR Image 81 X171 Header Image Table

Fle Edit Tools Help

C
Select
o Al
Invert

Thanks:
E.Fontanet
2025 priv.com.

Edit cell: M Lock to Parent




EPRV L4 CCF in fv

fv: Header of ESPRE.2021-10-03T06:24:23.449_LA4.fits[6] in /home/skoda/... = 9, X

File Edit Tools Help VLSTART_-36.6 kl I l/S
Search for: ¥| Fnd |Case sensitive? HNo —

T T e VELSTEP=0.5 km/s

Center~41

-36.6+4070.5=-16.6

de+0a

ometry

Radial velocit —16.68 + 0.05[5] km/s

Proper motion (p) _ —1721.721
+854.963 mas/yr!]
Parallax (m) 273.8097 £ 0.1701

Thanks:
E.Fontanet
2025 priv.com.




Trappist-1 RV Curve - Carmenes

Eile Options Resolver Interop Help

Service selection options

Data Source

® Observed data

Wave Band
Radio
Optical
X-ray

Data type

& Spectrum

Tags

SSAP Servers

short name =
SMUSES
6dF Spectra
AGN Arch.
AKARI IRC

SSAP

BGDS TS 55AP
califa ssa
CARMEMES Reiners
carmenas SSAP
carmenes TS S5AP
CaT library
CCD7O00N

D700 SSAP

FS SSAP
Cf Hectochelle
Cfs Hectospec
Chandra
Chiu2006

COROT ARCHIVE

SSA
DFBS SSAP
DIGIT
Disks_SH Spectra
DE-154 LC
DK-154 LCs
ELODIE
ELODIEinterp
ES0 SSAP
ELVE
F/H Orders SSAP

Select all

Query registry

SPEC_DSP

Theoretical data

Infrared
EUV

Millimeter
uv
Gamma-ray |v|ALL

Time series

title
5 mJy Unbiased Spitzer ...
6dF DR3 Simple Spectr...
Archive of AGN spectral...
AKARIIRC NIR Low-resol...
AKARI, NIR Spectral ...
RI/IRC MIR-S slit-less...
ARCHES fully calibrated...
Berkeley Extreme and ...
Be Stars Spectra
Bochum Galactic Disk S...
CALIFA DR3
MEMES _Reiners2018
\RMEMNES DR1: Spectra
Carmenes DR1 Radial V..,
CaT library. Empirical C...
D700 ver new
D700 Ondrejov Spec...
Optical Spectroscopy i...
CfA Hectochelle Spectra
CfA Hectospec Spectra
Chandra Observations
L and T dwarf (Chiu et ...
The COROT PUBLIC ARC...
CSIRO ASKAP Science D...
Data Central S5A
Digitized First Byurakan...
Herschel Dust, Ice, and...
Spitzer Disks Short-Hig...
DK-154 objects
DK-154 objects
ELODIE archive
Spectrum interpolator f...
ESO 1D reduced spectra
Extreme Ultraviolet Exp...
Flash/Heros Split-Order... |«

Deselect all

Add New Server

q
[

Search parameters:
Simple Query

Object: [trappist-1
RA: [23:06:29.368
Radius: |5
Band:
Time:
Query Format:
Wavelength calibration:

Flux calibration:

Query:
Query results:
carmenes TS SSAP

accref

1| http:/fdc.gvo.org/getproduct/...

Display
selected

Lookup
Dec:|-05:02:29.04
MAXREC:

U

U
None
None

None

ssa_dstitle

CARMEMES DR1 J23064-050 Rvs

Optional Parameters
Use Name

Select a

ssa_targname
CARMENES J23064-050

ssa_dstype
timeseries

Il || Deselect all

ssa_timeExt

1.48386E7

short name:
title:
description:
identifier:
publisher:

contact:

access URL:
reference URL:
waveband:
content type:

data source:

rraatinn tuna:-

SSAP Service Information

carmenes TS SSAP

Carmenes DR1 Radial Velocity Time Series

ivo:fforg.gavo.dcfcarmenesft/ssa
The GAVD DC team

GAVO Data Centre Team
{gavo@ari.uni-heidelberg.de)
{gavo@ari.uni-heidelberg.de)

http:/fdc.g-vo.orgfcarmenes/ft/ssa/ssap.xml?
http:/fdc.g-vo.orgfcarmenes/it/ssafinfo
infrared, optical

archive

pointed

archival

Display
all

B Save query results

Download
selected

Deselect
table

Download
all

&3 Restore query results

@ Close

Deselect

all

Update

SEND QUERY

ssa_length | ssa_snr | ssa_dateObs
163

Datalink
Services




Trappist-1 RV Curve - Carmenes

starlink SPLAT-VO: <plot86>

Eile Analysis Edit Options Graphics Help
L] B W= g || e ot
NBBIRe B E R & AT R A 2 A
Displaying: CARMENES |23064-050| v Remove ¥ limits (%): lautomatic |+ :V-hair

jd of the observation at the solar system barycenter (probably in tdb).: |2457540.6214 :log Undrifted mean radial vel... |-137.4755 : :Track free

X scale: 1.0 + Y scale: [1.0

2-d compound coordinate system

Undrifted mean radial velocity (km/s)

=
i

I | I I | I I | I I | I I | I 1 | I I | I 1 | 1 I | I I |
2457540 2457560 2457580 2457600 2457620 2457640 2457660 2457680 2457700 2457720

jd of the observation at the solar system barycenter (probably in tdb). (d)




Thank you



