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Summary

« ASPRO2
« SearchCal / JSDC
* a2p2



ASPRO 2

Astronomical Software to PRepare Observations

aspr<,
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ASPRO 2: Feature overview

. Observation preparation = VLTI / CHARA & their instruments

. Target & calibrator list with their models (geometric / FITS image/cubes,
eg. from AMHRA)

. Target observability, UV coverage => info, but used also for scheduling
. Noise modeling & OIFits data simulator => OIFITS data (v1)
Interoperability :
. SearchCal (calibrator search), Vizier / Simbad (VOTable targets)
Export OB (VLTI) to ESO p2 through a2p2 (obxml)
. OIlFits Explorer, LITpro or Olmaging ...



ASPRO 2: Configuration

Configuration files : XML based

* Interferometer (telescope + horizon profiles, stations, delay lines,
switchyard = optical paths between stations and lab)

* Instruments (instrument modes, noise parameters)
 Period : offered baselines per instrument

* VLTI (Period 84 - 108)
MIDI (2T) until Period 94
 AMBER (3T) until Period 101
PIONIER (4T) starting from Period 86
GRAVITY (4T) starting from Period 98, (GRAVITY_FT to check the fringe tracker ability to track faint or unresolved targets)
MATISSE (4T) starting from Period 103, (MATISSE_LM & MATISSE_N to describe the internal L/M & N instruments)

See http://apps.jmmc.fr/~swmagr/AsproOlConfigurations/ and aspro-conf @ github



https://github.com/JMMC-OpenDev/aspro-conf
http://apps.jmmc.fr/~swmgr/AsproOIConfigurations/

ASPRO 2: Observabillity
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Aspro2 X
File Edit Interop Help
Targets Main settings Configuration(s) Constraints
(Qv Simbad \ Interferometer |VLTI |v| UT1 UT2UT3 UT4 Night restriction
- s orsnoze |
< HIP1234 Editor Period I"LT' Eutire |,| D0 G2J3 K0 Date [2015/10/28 [ |

Min. Elevation [30 | Wind []

Status: m Warning
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HD 3590 (cal)
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HD 3421 (cal)

HD 3651 (cal)

HD 2910 (cal)

HD 2841 (cal)

ETA TAU

HD 1234
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22:00

Time: Night only []Baseline limits [ ] Details

VLTI Future - MATISSE_LM - DO G2 |3 KO
Day: 2015-10-28 - Moon = 96.3%
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L.S.T.
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05:00 06:00 07:00
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[5¢ OIFits done.

Provided by JMMC
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Observation:
Targets, array & instrument
setup, baselines...

. SCI/CAL

. Horizon, DL, moon &
wind constraints

. Baseline comparison
. Groups (FT, AO, user)

. Time markers (night
mode)



ASPROQO 2: Target Editor

Target Editor x
| Targets | Models i Groups - - .
rogele el [arget information
v+ S1rius Mode Analytical » User Model -
ndiskl
State » enabled disabled Info P OS i ti O n m I D S
File iblic/src/test/resources/fits/fHD100546_model_Tatulli2011_512. Open ® y p y
Scale [1.6514E-2
Rotation [0.00 reset AMHRA FI / -
. Fluxes (mag/jy
Fits Image

le-1 ARA (mas) - [North]

| 7.0 65 6.0 55 .0 O 35 30 25 20 15 ® MOdeIS
. Analytical

RA: 00:00:00
DE: +00:00:00

o . or User model:

DE: 1.65E-2 mas

le-2

le-3

Image FOV:

Interoperable with any fits cube

Pixels:

for polychromatic models

Image:1/5

le-4

ADE (mas) - [East]

Model A:

le-5 3.0 ym

1e-6 u

LUT table |aspro-isophot |~ Color scale LOGARITHMIC ~ | Display keywords | Animate

Cancel OK



ASPRO 2: UV Coverage

Aspro2 - | O
File Edit Interop Help
Targets Main settings Configuration(s) Constraints
|lKO,‘P Simbad ! Interferometer ]VLTI lv‘ UTL UT2UT3 UT4 Night restriction
i T Esnonal]
\'0 HIP1234 +| | Editor Period ]VLTI Future ‘v‘ D0 G2 3 KO Date [2015/10/28
~ HD 3546 (cal) |=| AOB2C1 DO Min. Elevation |30 | Wind []
. HD 5500 fual) Instrument [MATISSE_LM v
\
~ HD 2767 (cal) |—
e . st [ |E| Sky

Status: (!4 Warning

[ Map | Observability | UV coverage | OIFits viewer |

Instrument mode

|scipHOT LM Low v
Atmosphere quality 1.00{ ]
|Good |v|
0.895
Fringe tracker mode
|N0ne |v‘ 0.90
0.85
U-V range to plot {m) 0.80
146.96 0.75
Sampling Periodicity (min)
pling y e
45 |
Total Integration time (s) 0.65
300
HA min -1.91 000
(= |_12.00 0.55
HA max 333 0.50
——— [12.00 0.45
Plot rise/set uv tracks 0.40
0,35
Underplot a model image 0.30

— : 0.25
0.20

0.15

Compute OIFits data
[v] Add error noise to data

[JUse inst. & cal. error bias
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0.05

0.00

V (MA)
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VLTI Future - MATISSE_LM - DO G2 |3 KO
Day: 2015-10-28 - Source: HIP1234 - Model A: 3.0 pm
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— D0-G2
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DO-KO
G243
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13-K0

5§ OIFits done.

lj Provided by J"«‘.f‘/fc

Example for MATISSE
LM_LOW mode :

. INSMODE:
Wavelength range /
spectral channels

. Fringe tracker ->
allowed max DITs

. Seeing quality

. Total integration time
(s) on SCI

-> realistic noise



ASPRO 2: OlFits simulator

Aspro2 _ 'O

File Edit Interop Help
Targets Main settings Configuration(s) Constraints
(Q¥ Simbad ) Interferometer [VLTI - UT1 UT2UT3 UT4 Night restriction
g
- A0 G1J2)3 e
[¢ HIP1232 +] [Editor Period VLTI Future [~] | pocajake Date [201510128 5
"~ HD 3546 (cal) |= Min. Elevati | wind
‘ = AO0B2C1 DO in. Elevation [30 | Wind []
' HD 3590 (cal) Instrument [MATISSE_LM [~]
I\
|%~ HD 2767 (cal) | |
v 1 2491 o 7] [©)|Sky Status: /!y Warning

[Map [

Observability

| UV coverage | OIFits viewer |

[ plot | data |

VLTI - MATISSE [2.865 pm - 4,945 pm] - DO G2 |3 KO
Day: 2015-10-29 - Source: HIP1234

e e Y i NP

Made by OIFi l

0 1. 2 3

iMmmc
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
SPATIAL_FREQ (MA)

[©]

=
5§ uv coverage done.

Show|VISAMP, VISPHI vs SPATIAL_FREQ -

lv] Skip flagged data ]
BE21 v [rovisessy JREMAC
JMMC-PRE-0000-0038

Color by |effective wave length -

 Exact Fourier Transform
from user model images

* Noise modelling:
. Target photometry
. Atm. transmission

. Instrument parameters

* Export OlFits files:

» enable further tests for
detection of requested
features, optimal integration
time etc. .



ASPRQO2: advanced features

« GRAVITY dual field: set ancillary stars (FT, AO, GS)
« MATISSE errors checked with ESO's ETC (A. Matter)

« ASPRO2 Command line Interface to compute observables from
data + user model (AMHRA)



SearchCal / JSDC

Search Calibrators
JMMC Stellar Diameter Catalog

OOOOOOOOOOOOOOOOOO



SearchCal 5:

- Search Calibrators close to your target object an
photometries

Filter results (SP type, luminosity, V2 ...
Interoperability with ASPRO2, Aladin

based on JSDC2: faster & more accurate

BRIGHT / FAINT scenarios on [BVRJHKLMN] bands

JSDC 2 @CDS: Vizier 11/346 ~ 465 000 stellar diameters

a ~20 years of scientific improvement with published results in A&A

JMMC-PRE-0000-0038

SearchCal 5/JSDC 2

File Edit Query Calibrators Interop Help

Query Parameters

1) Instrumental Configur. 2) Science Object

Magnitude Band K |-
Wavelength (K) [pm] : 2.2
Max. Baseline [m] :|102.45

DEC 2000 [+/-dd:mm:ss;

Magnitude (K) :

Name :
RA 2000 [hh:mm:ss] :

3 47 29.07655

24 06 18.4883
36

3) SearchCal Parameters
) Min. Magnitude (K):[2.0
Max. itude (K):[5.0 |

Scenario: @

Bright

RA Range [mn]:|120.0
‘77

DEC Range [deg] :|5.0

Progress: |

| ‘ Get Calibrators ‘

Found Calibrators (380 sources, 354 filtered)

DEJ2000

Catalogs

+22 01 52.875677342

Index dist RAJ2000
1 2,263E-5
2 1671
3 2,281 03 51 36.6219153619
n
5 0404 41.7150611356

+27 35 35.494295025

03 28 21.2735019019

0416 41.6003151653
o

CSEEE

11 03 10 27.0469499641

+26 16 14334799949

+26 55 38.526483761

+26 21 28.708766371

+28 06 11501369519

+27 21 00.898932053
+26 53 46448565865
+29 01 11.407163684
+23 20 45.816337837

14 +21 40 00.014588272
15 143 +25 43 38.536379888
16 2,75 +26 14 35.060267158
17 3,99 +22 08 21.901153704
18 513 +23 18 56.400414285
19 15,816 +22 34 35628232468
20 15,842 +25 49 36.753621391
21 17,649 +2122 31.042928254
22 18,939 +27 39 34.311809449
23 22,815 +26 19 24.219139643
24 23,504 +27 2855074393314
25 25,051 +21 03 30.847166942 9|
26 25,490 +20 4550461433550 0,910/ 0,014

[ Reject stars farther than : Maximum RA Separation (mn):{10.0

Maximum DEC Separation (degree):|10.0

[] Reject stars with magnitude : below:|0.0

}and ahwe:\ln‘n l

[] Reject Spectral Types (and unknowns) :

Mo ¥B WA FFG6 KM

[v] Reject Luminosity Classes (and unknowns) : O O o [iv @V #vi
[¥] Reject Visiblity below: vis2:|0.5 [
[] Reject visibility Accuracy above (or unknown): vis2Err/vis2 (%):|2.0 ’
[] Reject Variability
[v] Reject Multiplicity
[¥] Reject Invalid Object Types
[v] Diameter quality : Maximum chi square:|2.0 )Maxlmum relative error (%) :|10.0

5§ searching calibrators... done. [ 579 M | Provided vy JRARAC
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http://www.jmmc.fr/searchcal_page.htm
http://cdsarc.u-strasbg.fr/viz-bin/Cat?II/346

JSDC 3:475 000 stars ... to 2.5m stars !

Improvements in 2020:

» Crossmatch +++ : best in 3as neighbourhood + xmatch flags = No duplicates.
"CalFlag bit 3 set if the star has neighbours within 0.5 as (GAIA) or 1.0 as (2MASS)"

« Data: SIMBAD, GAIA DR2 (better ra/dec, pm, teff, dist), MDFC (flag, flux)

* JSDC3 BRIGHT EA : http://jmmc.fr/~bourgesl/sclsvr_JSDC/JSDC_2020/LAST/
* JSDC3 FAINT EA : http://jmmc.fr/~bourgesl/sclsvr JSDC/JSDC_FAINT_2020/LAST/

Services: SearchCal 6 EA and GetStar EA

TODO:
« Publish both Bright / Faint catalogs : 2.5m star in JMMC TAP + CDS
 Future: use JMDC and new colors GAIA (G, Bp, Rp) + All Wise (L, M, N)


http://jmmc.fr/~bourgesl/sclsvr_JSDC/JSDC_2020/LAST/
http://jmmc.fr/~bourgesl/sclsvr_JSDC/JSDC_FAINT_2020/LAST/
http://jmmc.fr/~bourgesl/getstar/
http://jmmc.fr/~bourgesl/SearchCal/
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A2P2: Automatic OB creation & submission

« A2P2 : open-source python tool

* https://github.com/JMMC-OpenDev/aZ2p2 to collaborate with instrument
scientists

« SAMP gateway to complete & forward Aspro2's O.B. (obxml) to
ESO P2 (p2api)

* handles concatenations, SCI+CAL, AOIFTIGS targets

* basic support for PIONIER and GRAVITY, work In progress for
MATISSE


https://github.com/JMMC-OpenDev/a2p2

A2P2 workflow

ASPRO 2

* Prepare
Observation/

Send OB :
Target
Calibrator

- Date

- VLTI conf.
Instrument conf.

Transmit:
Partial OB
Aspro2 - Aspro2_sample_AO_on_SiriusB.asprox [c1] — o
eter VLTI ~| 't restriction [
*| perlod viTiperiod 103 I~ [2018/12/08 [
z [eraviy || Min. Elevation [15 | Wind |_|

S OEe Bl 6 AT +[ A2r2 samp rolay SEaus: : 43\ Warning

A2P2

Login :

@ user/passwd
Select
Container/Run ID

Fill ESO Template

according to instr. requirements
(template user manual)

- DIT = f(mag)

- Calib OB vs SCI OB

POST:
- FullOB

A2P2v0.2.0 [2] - @ x

foider id

5
1989909
1991083

5
B
24

= Working with instrument:"GRAVITY', containerid: 1595854’ ==+
VLTI [ P2API connected with 52052 | SAMP: connected [c2]

JMMC-PRE-0000-0038

REST

REST

p2 API

api = APIConnection()
T eso x|+
< e [a
getItems () el

getRuns ()
getRun ()

createFolder ()
createCB ()
createTemplate(
setTemplateParams ()
getSiderealTimeConstraints ()
saveSiderealTimeConstraints ()
verifyOB ()

saveOB ()

16




A2P2

« Still need work to properly support two rolling periods simultaneously
 rely on a local configuration (json extraction of p2 config)

* no formal schedule for updates

« Work required to properly cover and test implementation rules for templates to
provide

« Up-to-date instrument knowledge mandatory => need help from Instrument Scientists

« Engineer help still required after first releases

« TODO :

« handle multiple targets batch support from Aspro2 : survey mode (SPICA survey, Large
Programs...)

» feed CHARA observation control system



Next operations (mid / long term)

Enhance consistency with ESO :
« improve A2P2 for MATISSE (GRA4MAT)

« maintain Aspro Configuration up-to-date for VLTI & instruments
(shadowing, switchyard, observing modes, noise parameters)

« GRAVITY+



Questions ?



Future Preparation Project @ JMMC

ObsPrep db:
"Prepare, update, follow groups of observations”
 for Surveys or Large Programs
* in a collaborative way
* linked to existing tools

JMMC-PRE-0000-0038 20



SPICA-DB Project @ JMMC

SPICA-DB is developed on top of ( OiDB + ObsPortal + TAP ) services + JSDC
data + few specific SPICA services to ingest data and manage database
(authentication + specific web interface) :

SPICA query interface
ASPRO2 enhancements:
Handle large programs (filters) + target extra informations
Manage observations with different instrument, modes (multi-setup)

Improve interoperability (votable / CSV) with VO tools
Obs Portal: SPICA / CHARA logs + data quality flags
OiDB: index SPICA OIFITS files (raw, calibrated, data links)
=> New JMMC TAP server : JSDC + obs portal + OiDB (unified view) !



SPICA-DB Project @ JIMMC

File Edit Interop Help

E a r Iy re S u t : Targets Main settings Configuration(s) Constraints

Aspro2 - db-2021-01-19.asprox [c1]

(aSimbad ) Interferometer CHARA M S1 S2 W1 W2 E1 E2 Night restriction®
s e 4 Edi i . Date 2021/01/285
. “HD 97605 Editor Period CHARA Future _— " i dD‘
Import SPICA’s Science XTI : e
+HD 97658 | Sky PoPs (341513 [Manual] - status: sWarning

D B i n AS P QO2 o Notebook | Map | Observability | UV coverage | OIFits viewer |
® CHARA Future - SPICA 6T - S1S2 W1 W2E1E2 + PoP3 PoP4 PoP1 PoP5 PoP1 PoP3

Day: 2021-01-28 - Moon = 99.7%

mnj

~ 3000 sources grouped | meo
by Work Package

*mu. Leo e Name: HD 63433

(VOt a b I e +sam p . I a rge t a b I e) :g Z;ggi O Coords: 07:49:55.0604 +27:21:47.458

V: 6.909999847412109 - H: 5.359000205993652 - K: 5.257999897003174
Groups: TARGET_PROGNAME = WP1

* 62 UMa
HD 102732
* bet Vir
HD 103459
HD 103631
HD 106315 = I
02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00
L.S.T.

|DTARGET_PROGNAME =WP1:TARGET_PROGNAME = WP13a*TARGET_PROGNAME = WP13b*TARGET_PROGNAME = WP2

. : N X . “Show groups E aTARGET_PROGNAME = WP2 Show :
:L.S.T. |z| @ &l . ; g 2
Time I “Night only =Baseline limits = Details | Filters i ealibrtsis Groups TARGET_PROGNAME = WP3 Sl ated | =Scroll view

5 OIFits done. Provided by JiC
JMMC-PRE-0000-0038 22




