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ESO-MEYS Traineeship

First year of my PhD at Garching

- 6-12 months at Garching or Chile (Msc, PhDs,
postdocs), call every April

- Straightforward application process, a very high
chance of success (meanwhile, you have a
similar position as ESO Studentship)

- Very lively student community — many
seminars, events, and social activities

- Significant scientific growth — you meet the best
people in the field, many visitors, everybody is
very active and open to collaboration

- You gain a lot of experience — organization,
observing proposals, projects, papers,...
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ESO Studentship

Currently staying at ESO as part of the Studentship — 18 months

- 6-24 months, must be enrolled in PhD, call
every April/October

- More difficult application process — you
compete against students from all over the
world, you must have a well-prepared project

- The first year helped me gain a lot of essential
experience and knowledge of ESO and its
people - | was able to prepare a good project
and succeed in the official ESO Studentship call

- |l was able to expand my project significantly,
will now also include ALMA

- Most of my PhD | will spend at ESO

VLTI proposals, CUNI, Prague, 18" December 2024



Seminars, Colloguia, and Lunch Talks
Lezal infarmatian abaut Semirars, Collequia, and Lunch Talks:

Garching

Many seminars for everyone

+ E.S A
O
K

\ )

+

+

ESO regular science meetings

Monday

Tuesday

Wednesday

Thursday

9:30

Star and planet formation
(SPF) coffee .

®
(Fornax & hybrid) L/

10:00

@ SPF seminar

(online) *bi-weekly

10:30

Science coffee
(old cafeteria)

Science coffee ﬁ
(new cafeteria)

Science coffee 33
(old cafeteria)

Science coffee ﬁ
(new cafeteria)

Science s
coffee
(ald cafeteria)

Journal Club

11:00

Informal discussion
(Eridanus)

(Eridanus)

11:30

12:00

Lunch talk
(Eridanus) 6%

Student and fellows
meeting

(Eridanus)
"bi-weekly

12:30

13:00

13:30

14:00

14:30

Stellar coffee and _'@;Q
planetarytea  giape

15:00

<z Galaxy evolution
#ol  coffee viweewy

15:30

° Joint Astronomy

-
l’ colloquium
(Eridanus)

16:00

16:30

Student organized session
(Eridanus)

*bi-weekly

Al Forum
(online)

Beer Friday
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Updated: 22.8.2022

= Upcoming Talks
= Fast Taks (all)
= Past Taks (only wih vid2os)

s Talks

Most talks at ESO Garching fall Into ane of the fallowing categories:

Ll

AI Forure usually Wednesdays at 14:00.

Contacts: Amella Bayo, Matalie Behara, Henr Baffin, Faviola Molina, Nicolds
Maonsalves (U La Serena) and Faula Sanchez Saez

AGN Coffee: usuzlly Wednesdays at 15:00 [not taking place weeldy].
Contacts: Vincerzo Mainikerl

Bayes Forum: usually Fridays 2t 15:30.

Contacts: Michasl Burgess (MPE), Tarsten EnBlin {MPAJ, Fabrizla Gugleimett
{ESO), Lukas Heinrich (ODSL), Civer Schulz {MPF), Andy Strong (MPE), Uido
wan Toussanit (IPPL.

Science Coffee from L0030 o 10245, Mon-Wed-Fri in the cafetaria of the
old bullding, Tue-Thu In the cafeteria of the new buliding.

Career Seminar (ES0/LMU/MPA/MPE)

(Contact: Onganisers mallng list

Cosmifc Ducloguies

Contact: Organisers emall

ELT Meetup for Fellows snd Students

Contacts: Michalke Cirasualo

Gaia Coffee (Onina): aitermate betwesn Wadnesdays at 15:00 ant Mondays
at 10:30.

[niot t2&dng place at the mamsnt]

Galaxy Cluster Discussion Group: Usualy Waonesdays 21 14:00.
CONE3CT: Tony Mrocziwskl

Galaxy Evolution Coffee: ussulay Thursdays at 09:30.

Contacts: Claudia Pulsoni (MPE), Tlarla Marin|, and Pierrick Verwlighan.
Gas Matters Cluls evary SeCond Monday at 11:00.

[mot Eking place at the mament]

Hypatia Collogquium

Contact: Onganizers emal

Informal Discussion UsUally Wednesdays 3t L00 [in parson amld.
Contacis: Ashley Bames, Cristine Koelln, Hannah Osbome and Julia
Bodensteinar

Juint Astronomy Colloquia: usually Thursdays at 15:15, precedad by tEa
and coffee at 15:00.

Contacts: Alice Concas, Celine Peroux and Glacomo Beccar

Jourmal Clulb: usually Fridays at 10:30.

(Contacts: Alice Somigliana, Amanda Rubio, Hacchang Nang, Jakub Klenckl,
Julla Badensteiner, Luca Cacclapuct] and Victorla Togtun (organisers mil: jc-
arganizers@esc.ong)

B MES lecture (knowledge [ransfer fom Seniar i joung soenlistsll [not
taking place at the mameant]

Lunch Talks/ ES0 Colloguia: usually Tuesdays at 12:00.

Contacts: Hannah Stacey and Maorten Andersen

SAQSY Lunch Talks: usualy Weonesdays at 12:30.

Contact: Miska Le Louam

Star and Planet Formation Coffées avery anamats Friday 2t 10000,
‘Conkact: Cano Felice Manara

Star and Planet Formation Seminars: very altarnate Tuescay at 10:00,
Contact: Oaudia Tod and Karna Mauco

Stellar Coffee and Planetary Tea: every Moncay at 14:30,

‘Contacts: Hanrl Boffin and i Zak

Wine & Cheese Seminars: USUaly ance par month on Wadnasdays at
16230,

Contacts: Aashish Gupta, Felipe Lohmann, Frandsco Mogueras Lars, Luca
Cacclapuot and Marta De Simane

» Talks 3t Nelghbouring Instiutes
For Info about talks at nelghbouring Institutas, see also the Web pages of the:

@

& & 8 8 &8

B+ Max-Planck-Instut e Astropiysik (MPA);

& Max-Planck-Institut fr Extratarrastrische Physik [MPE);
B UnivErsRats-Starnwarta Manchen (USM);

& Max-Planck-Institut fr Quantenoptik [MPOJ;

& Max-Planck-Insitut fir Flasmaphysik (IPF);

B+ Max-Planck-Insutut fir Friysik (MPF);

Exrallanca Cluster Universe,

B




Apply yourself — many opportunities

Want a PhD
in Astrophysics?

We are one of the largest astrophysical
research centers in Europe, covering
every subject from planets, stars

and galaxies to cosmology and
telescope development.

Access to the world's
largest telescopes

and a stimulating
scientific environ-

ment provides
students with ideal
conditions for their PhD
research.

Successful
applicants will be
funded for their PhD
studies!

Application
due date is every
November 1st

HYme

International Max-Planck Research School
on Astrophysics at the University of Munich

www.imprs-astro.mpg.de

Auinique opportunity to €onduct part of
your PhD research at the
European Southern Observatory

#ESOJOBS
eso.org/studentship

Garching near Munich, Germany

X : ESO Vitacura, Santiago, Chile
‘w‘mmmmwmmm
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eso.org/fellowship
Deadline: 15 October

S+
+B3

European Southefn Observatory

Steer your research
Collaborate with key scientists
Exchange ideas

Observational and theoretical astrophysics,
simulations and modelling, astrobiology,

Solar System, exoplanets, astroparticle physics,
planet and star formation, stellar structure,
stellar populations, galaxies, galaxy clusters,
galaxy evolution, and more.




Submitting your proposal
(Phase 1)




Your science case

- Does your science case require new
observations?

- Was it already observed? Check ESO archive
- What telescope/instrument would be suitable?
- What are your options?

- Calls twice per year for Normal proposals
(<100h), once for Large proposals

- Also possible to apply any time for Director's
Discretionary Time (DDT), about 5% of time

- Other: Monitoring, GTO, Joint proposals, ...

- => upcoming change to the Yearly Proposal
Cyclel!
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The statistics

- The total number of observing time is limited -
on average, ~3 times more nights requested
than scheduled - many instruments are heavily
over-subscribed (some up to 10 times!)

- About ~950 proposals each semester (most
submitted in the 24 hours before the deadline)
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Number of Proposals/Pls
Last updated: OPOSTAT2024-04-22 11:44:26.270995
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Number of Proposals/Pls
Last updated: OPOSTAT2024-04-22 11:44:26.270995

The Stat|St|CS u 1000-::2:??“53'5
o
)
T 800 -
o
o
2 600
- The total number of observing time is limited = S 400/
on average, ~3 times more nights requested =
. . S5 2001
than scheduled - many instruments are heavily z
- I I | . . ; . .
over-subscribed (some up to 10 times!) 0 == = ST
Period
- About ~950 proposals each semester (most
submitted in the 24 hours before the deadline) : o~ Europe
8 —®— North America
- Even more for ALMA D
7]
Time requested (hours) % &
ber of E.
':::;;;E Total Power E 5-
All proposals 1712 31,610 12,995 8928 E 44
ACA standalone 87 = 4770 2437 %
Large Programs 42 4713 2152 1337 2
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Selecting the instrument/telescope

Are your observations feasible?

- Many various instruments
- What spectral band/resolution do you need?
- Are your goals realistic?

- Visitor vs Service mode

- For interferometry:
- PIONIER — H-band, R<30
- GRAVITY - K-band, R <4000
- MATISSE — LMN-bands, R <3300
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Writing the proposal

- You should answer these questions (from the guidelines for reviewers
https://www.eso.org/sci/observing/phasel/distributed-peer-review.html )

o While reviewing the proposals you should keep in mind these aspects:

(0]

(o]

o

Does the proposal clearly indicate which important, outstanding question/s will be addressed?

Is there sufficient background/context for the non-expert (i.e., someone not specialized in this particular sub-field)?
Are previous results (either by proposers themselves or in the published literature) clearly presented?

Are the proposed observations and the Immediate Objectives pertinent to the background description?

Is the sample selection clearly described, or, if a single target, is its choice justified?

Are the instrument modes, and target location(s) specified clearly?

Is the signal-to-noise ratio specified in the proposal sufficient to reach the scientific goals?

Will the proposed observations add significantly to the knowledge of this particular field?

- __Your science justification can have only 2 pages for Normal proposals!

11
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https://www.eso.org/sci/observing/phase1/distributed-peer-review.html

Submitting the proposal

You submit in Phase 1 portal https://www.eso.org/pl

s e < m

Phase 1 1notetss & Proposal Submission

0,005

* Help - DEMO ENVIROMMENT

0 | a

& Phase 1/2 Tutorial Account =

Your Propesats ([ERERSSN APPLICATION FOR OBSERVING TIME @ clane ][ @ ket ][ ot [ x osic
Sorthy:  oie | oplx . Pragramme ID:to be assigned - Programme Type:Mormal - Cycle: Cycle P05 . Status: [5G
4 o Mademands By submitting this proposal, the Pl takes full respensibility for the content of the preposal, in particular with regard to the names of Cals and the agresment to.act accarding to the ES0 policy

and regulations, should observing time be prarted.

= B o' My MATISSE proposal

& Summary

[ Tith & Abstract TITLE: M”' MATISSE prnpusal

4, Category

& Investigators A Checklist

[ Rt icnale The folleswirg tisues must be resclved prior to submission of the propesal.

& Targets = Define at least one observing run.

o s + Attach aSciantinc Raticnale in POF format,

:1::::“:":” = The input hield 'Abstract’ must be filled. IF not relesant, please type innda

[ Pemarks & hustileations # The Inpud held 'Special Remarks' must befillad Hinot relevand, ploase fypein n/a,
@ fowanded & Futune Thse Requests = The input hield 'Lunar Phase and Constraints hustification’ must be filled. IF not relevant, plesss typeinnfa.
A Previous Usape & The inpit field "Time Justification’ must be filked. If not relevant, please type in n/a.

[ hppiicants’ Pubfeaticns
+ I o test
+ o itor
+ B o Test of DOT P04
+ I & 001 Propesal to play

+ I 000 Exampls for beginners
DOT1

-

The input held Telewcope histihcation' must be Alled i not relevant, please type in nfa.

The input field ‘Observing Mode Justification’ must be filled. If not relevant, please type innia.

This inpi okl 'Calbeation Reqguest’ must be filled. 17 not relievant, plescs type in i

The input field ' Duplication with ES0 Soence Archiee’ must be filled. 1§ ot relevant, pleass type innda.

Thiee Inpit fkd ‘GTO & Surery Target Duplication Justifcation’ mist bo Miad, W not relevant, ploass fypa inna,
= Selectone Categary,

& Total telescope time 0.0h mast be at keastdLh,

L

ABSTRACT

4 I w003 VLT s ple

SCIENTIFIC CATEGORY

12 VLTI proposals, CUNI, Prague, 18" December 2024

& Edit

[ o Ean




Evaluation process

Depending on how many hours you request,
your proposal may be evaluated differently

Distributed Peer Review (DPR):

- Proposals requesting <16 hrs - every PI

reviews 10 other proposals

- Exceptions: Joint proposals, Target of
Opportunity, etc

Observing Proposal Committee (OPC):

- Proposals requesting >16 hrs - panel
members rank the proposals

The Pl receives rank (A, B, C) and comments

from DPR/OPC

13
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Proposal review and grading

« For each proposal you will be providing a grade (between 1=outstanding and 5=unsuitable).

1.0 — outstanding: breakthrough science

1.5 — excellent: definitely above average

2.0 — very good: no significant weaknesses

2.5 — good: minor deficiences do not detract from strong scientific case
3.0 — fair: good scientific case, but with definite weaknesses

3.5 — rather weak: limited science return prospects

4.0 — weak: little scientific value and/or questionable scientific strategy
4.5 — very weak: deficiences outweight strengths

5.0 — unsuitable

+ Proposals with grades larger than 3.0 will not be considered for scheduling;



UT1 UT2 SSSUT3 UT4
Antu Kueyen  Melipal Yepun VISTA
i 4
4 Unit Telescopes
Each primary mirror: ¢
8.2-metre diameter,

17.5 cm thick,
weighing 23 tonnes

e

-
Auxiliary Telescopes

4 mévable AT’s,
1.8-metre mirror

Contro‘l
building

14




Interferometric proposals

- In Phase 1, you already need to specify which
VLTI configuration you will need (but you can
. . Nasmyth A Cassegrain Nasmyth B
also select more configurations)
UT1 FORS2 KMOS
- Service mode preferred
uT2 FLAMES VISIR UVES
- VLTI-UTs vs VLTI-ATs: Unit Telescopes are
. uUT3 SPHERE X-SHOOTER CRIRES
much more oversubscribed
. . UT4 - AOF HAWK-I ERIS MUSE
- Weather constraints are very important, loose

constraints increase your chances! --> all
weather programmes

VLTI/UT GRAVITY MATISSE Visitor Focus

VLTI/AT GRAVITY MATISSE PIONIER Visitor Focus
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Interferometric proposals

- In Phase 1, you already need to specify which
VLTI configuration you will need (but you can
also select more configurations)

- Service mode preferred

- VLTI-UTs vs VLTI-ATs: Unit Telescopes are
much more oversubscribed

- Weather constraints are very important, loose
constraints increase your chances! --> all
weather programmes

16 VLTI proposals, CUNI, Prague, 18" December 2024

@ Add Observing Run

RunName Instrument Talomooe Satvp Rus Type Cbnerving Made Pariod

wansse 3 VLTHAY : Normel : s

MATISSE Observing Constraints

@ Observing Runs

v = Run1-Run1-P105 - MATISSE - SM
Turbulence: 70% (Seeing < 1.15 arcsec, tO > 2.2 ms) pwv: 30mm Sky: PHO

v =& 1.Observing Setup: OS5 1
MATISSE [% Observation x|

Interferometric Array Do phatometry sequence (T or F)

small true

Types of interferometric
Spectral mode for L&M bands
observations

imaging Low

Spectral mode for N band

Low

¢ 12months



Interferometric proposals

Overheads

_ In Phase 1’ you already need to SpeCIfy Wh|Ch Direct links to instruments on UT1, UT2, UT3, UT4, ICCF, VLTI, VISTA, VST.

Telescope/

VLTI configuration you will need (but you can
also select more configurations) e

Combined

VLTI

- Service mode preferred

- VLTI-UTs vs VLTI-ATs: Unit Telescopes are
much more oversubscribed

- Weather constraints are very important, loose
constraints increase your chances! --> all
weather programmes

- Define your observing runs: one observation
usually takes about 0.5 hr > CAL-SCI
sequence lhr, CAL-SCI-CAL 1.5 hrs!

- You don’t have to specify calibrators in Phase 1
However, it's good to check beforehand

17
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GRAVITY

GRAVITY

GRAVITY

MATISSE

MATISSE

MATISSE

MATISSE

MATISSE

MATISSE

MATISSE

MATISSE

PIONIER

PIONIER

PIONIER

PIONIER

PIONIER

PIONIER

One calibrated visibility, CAL-SCI [7]

One calibrated visibility, CAL-SCI-CAL[7]

Swapping template in dual-field observation

CAL-SCI L-band low and medium resolution, no N-band photometry
CAL-SCI L-band high resolution, no N-band photometry

CAL-SCI-CAL L-band low and medium resolution, no N-band photometry
CAL-SCI-CAL L-band high resolution, no N-band photometry

CAL-SCI L-band low and medium resolution, with N-band photometry
CAL-SCI L-band high resolution, with N-band photometry

CAL-SCI-CAL L-band low and medium resolution, with N-band photometry
CAL-SCI-CAL L-band high resolution, with N-band photometry

Hmag -1.0 to 5.0 One calibrated Visibility CAL-SCI-CAL [7]

Hmag -1.0 to 5.0 One calibrated Visibility CAL-SCI-CAL-SCI-CAL [7]
Hmag 5.1 to 6.5 One calibrated Visibility CAL-SCI-CAL [7]

Hmag 5.1 to 6.5 One calibrated Visibility CAL-SCI-CAL-SCI-CAL [7]
Hmag 6.6 to 8.0 One calibrated Visibility CAL-SCI-CAL [7]

Hmag 6.6 to 8.0 One calibrated Visibility CAL-SCI-CAL-SCI-CAL [7]

-— L

3600
5400 (requires waiver)
300
2400
3000
3600
4500
3600
4200
5400
6300
1800
2700
2400
3600
3600

5400



Interferometric proposals

-15%

WLTE Parbad 304 - MATISSE LM - A2 S0 12
Dyt 2019-26-00 - Sowrce i Gre
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100 -5
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e e N 150
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Imaging
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Preparing your observations
(Phase 2)

¥
+o-.
+




Define your observing runs

- In case you were allocated time, you have to
prepare observing runs (OBs) for execution:

- Define each observing run, i.e., each CAL-
SCI(-CAL)

- Decide on instrument mode, exposure times,
finding charts, etc..

- Find suitable calibrators

- Add time constraints

- In case you have Visitor mode, you don’t have
to submit this
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- . T :
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- & ES0|z
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* I CEML [ HGE 14 e SIUAEE 14181 D0 DB F ol
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+ B et -folder |3
5/H = 4 S ACKE 75 B, 18081 600 nm, rvo preference on belluric
520B) .
+ W 60.A-30521B) - KSHOOTER M XSHOOTER st acq KSHOGTER slt_abs_Stare
Ger Guide Star from CATALOGLE j LVt Siw1i
Pl of guide star 0040000 000 Vs sin 50wii



Technical details

- Based on the brightness of your target, you
should select fringe tracker mode, guiding,
number of frames, and exposure time... (see
tables in ESO VLTI manual)

21
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w» GRAVITY single_onaxis_acq
#1 acquisition 2711955
FringeTracker mode
Mode for Metrology Laser
SC object name
5C object K band magnitude
5C object H band magnitude
SC object diameter (mas)
SC object expected visibility
S5C object parallax [arcseconds)
Science spectrometer resolution
Fringe-tracker spectrometer Wollaston
Secience spactrometer Wollasten
Type of Coude guiding
Coude gulde star (GS) input
if SETUPFILE: GS RA
if SETUPFILE: GS DEC
if SETUPFILE: GS parallax {arcseconds)
if SETUPFILE: GS PM in RA
if SETUPFILE: GS PM in DEC
if SETUPFILE: GS Epoch
GS magnitude
Interferomatric Array

Types of interferometric observations

w GRAVITY single obs_exp
#2 science 2711956

Science integration time (DIT in s)
Number of science frames (NDIT)
Mumber of sky frames (NDIT)

Sky dRA offset in milllaresecond
Sky dDEC offset in milliarcsecond
Sequence of HWP offsets (deg)

Sequence of observations Object (0) and Sky (S)

ALUTO £
OM W
omid1_CMa

0.42

0.85

4.5

0.77

0.00128

HIGH v
IN W
IN W
ADAPT_OPT £
SCIENCE W
00:00:00.000

00:00:00.000

0

0

0

2000

327

medium,small

time-series

64
64
2000

2000

05050

Duplicate (@ | Delet




. .

Spectral Resolution (INS.SPEC.RES):

DIT [s] Polarisation LOW MED HIGH
0.3 Combined 45<K< 65 10<K< 30 -15<K< 05
1.0 Combined bhb<K< 75 256<K< 45 00<K< 20
3.0 Combined T0<K< 90 35<K< 55 10<K< 30

10.0 Combined 80<K <100 5H0O<K< 70 25<K< 45
30.0 Combined 95<K <115 60<K< B0 35<K< 55
100.0 Combined 7T5<K< 95 bHO0<K<T0
300.0'  Combined 85<K <105 6.0<K < 8.0
0.3 Split 40<K< 6.0 05<K< 25 -25<K<-05
1.0 Split b0<K< 70 20<K< 40 -10<K< 1.0
3.0 Split 6.6<K < 85 3.0<K< 50 00<K< 20
10.0 Split 7THh<K< 95 45<K< 65 15<K< 35
30.0 Split 90<K <110 bH5<K< 75 25<K< 45
100.0 Split — 7T0<K< 90 40<K< 6.0
300.0" Split — 80<K<100 bHO0<K< 70

' DIT = 300 only offered in Visitor Mode

ee

w» GRAVITY single_onaxis_acq

#1 acquisition 2711955

FringeTracker mode

Mode for Metrology Laser

SC object name

5C object K band magnitude

5C object H band magnitude

SC object diameter (mas)

SC object expected visibility

S5C object parallax [arcseconds)
Science spectrometer resolution
Fringe-tracker spectrometer Wollaston
Secience spactrometer Wollasten

Type of Coude guiding

Coude gulde star (GS) input

if SETUPFILE: GS RA

if SETUPFILE: GS DEC

if SETUPFILE: GS parallax {arcseconds)
if SETUPFILE: GS PM in RA

if SETUPFILE: GS PM in DEC

if SETUPFILE: GS Epoch

GS magnitude

Interferomatric Array

AUTO w
oM w
omid1_CMa

0.42

0.65

4.5

077

0.00129

HIGH W
IN ~
IN w
ADAPT_OPT w
SCIENCE W
00:00:00.000

00:00:00.000

0

0

0

2000

3.27

medium,small

Table 1: Currently defined fringe-tracker modes. Magnitude ranges are given for the ATs; for the

UTs, the same modes apply but for 3™ fainter magnitudes. Types of interferometric observations

time-series
FT mode magnitude range (ATs) gain DIT [ms] Kalman mode | Delete B |
1 Ky < 2™ low 085 2
2 Mg Ko < T high 0.85 2 w GRAVITY_single_obs_exp “
7 o Kcm <Qm high 3 9 #2 science 2711956
9 gm = Kcor high 10 2 Science integration time (DIT in s) 3 v
Number of science frames (NDIT) i
Mumber of sky frames (NDIT) B84
Sky dRA offset in milliarcsecond g
Sky dDEC offset in milliarcsecond 2000
Sequence of HWP offsets (deg) 0
Sequence of observations Object (0) and Sky (S) 0soso
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VLTI Configurations Overview

+ES+

AT configurations are reguested by generic names rather than explicit configurations using AT positions. Tt

S el eCt i n g V LT I C O n f i g u rat i O n configuration. By clicking on their name, the user can see the sky coverage comesponding to the standard

]E+
©)
<+

GRAMITY dual-fead
AT Configurations FPIOMIER, MATISSE, GRAVITY single-faed GRAVITY wids

- UTs are more powerful, but they can't be moved =
. . Large yes yas
—> for imaging you can use only ATs, they can —
be moved to different positions (you gain more

UV cove I‘age) Cross Track\"';

Unit Telescopes UT3 / .-":' Instrumentation

! Laboratory

- Alarger configuration gives a higher angular
resolution - select configuration based on (the
expected) size of your target

- In interferometry, B/w (baseline / wavelength) | Y
gives you spatial frequency - smaller baselines @ | pelayLines

become resolved at smaller sp. frequencies!

gives smaller spatial frequency and vice versa | il gy '
- Meanwhile, smaller objects become resolved at 1 Q0 "0, 100, | et
higher sp. frequencies and larger objects ' ' \(ﬁ’l
H @1

L5 F-F-—-—-

@ = . @) VLTI Stations

—> NOwW we can select our configuration
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Selecting VLTI configuration

- UTs are more powerful, but they can't be moved
—> for imaging you can use only ATs, they can
be moved to different positions (you gain more
UV coverage)

- Alarger configuration gives a higher angular
resolution - select configuration based on (the
expected) size of your target

- In interferometry, B/w (baseline / wavelength)
gives you spatial frequency - smaller baselines
gives smaller spatial frequency and vice versa

- Meanwhile, smaller objects become resolved at
higher sp. freguencies and larger objects
become resolved at smaller sp. frequencies!

—> NOwW we can select our configuration

24
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VLTI Configurations Overview

<+

ES+
AT configurations are reguested by generic names rather than explicit configurations using AT positions. Tt +
configuration. By clicking on thair nama, the user can sea the sky coverage cormasponding to the standard @
GRAVITY dual-fead
AT Configurations FPIOMIER, MATISSE, GRAVITY single-faed .
GRAVITY wide
Smal yas yas
Medium ¥Bs no
arge yas yas
andad yas no
100 2 d L TET REd T BT BT — A0-B2-DO-C1
- - »
w3
= »n
L DO-HO-GI &g 96m x 68m | N A
‘o, L »
- { 255 | E W
’-. .’
b v v —1
50 -
- 5 -
-
- a -
A
I Iv See o =
~ “
- - -
B ~
= L - i
= Y
(=] s - e & -
- " -
b . B
— B .. 5 —
50 o
- - * —
= @ AN va > .‘A..Q.-.'""; B
-100 TY SN VNN SN AT (NS (N Y SN NN SN (N NN NN NN SHN G S |
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Interferometry

- ldeally, you would like to use all configurations.
However, using all baselines for imaging is very
time-consuming (e.g., PIONIER + MATISSE -
36 hrs!)

- =»> often, it is more feasible to do just snapshots
or time series at fewer configurations

- For example, if you would like to measure the
overall size of your object, you need to measure
the first lobe of the Visibility function.
Meanwhile, at higher spatial frequencies, you
would be sensitive to smaller structures

- An unresolved target has sq. visibility (V2) =1
- Afully resolved target has V2= 0

We are interested in the part in between

25
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Interferometry

- ldeally, you would like to use all configurations.
However, using all baselines for imaging is very
time-consuming (e.g., PIONIER + MATISSE -
36 hrs!)

- =»> often, it is more feasible to do just snapshots
or time series at fewer configurations

- For example, if you would like to measure the
overall size of your object, you need to measure
the first lobe of the Visibility function.
Meanwhile, at higher spatial frequencies, you
would be sensitive to smaller structures

- An unresolved target has sq. visibility (V2) =1
- Afully resolved target has V2= 0

We are interested in the part in between
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But of course, real observations are more complicated
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Interferometry

- ASPRO allows you to easily make
simple models for your targets (e.g., ...

Aspro2 [c2]

. . . . Targets Main settings Configuration(s) Constraints
a uniform disk, binary, rings) and  sar GeSi] | imerferometer | WL Tt ur2 T3 Ure T—
. . . Editor Period VLTI Period 115 & Qf,,’ ?j ji ,12 Date 2024/12/17 %
test Su Itabl e CO nflg uratlo nS Instrument  GRAVITY 22 gg gg lj; Min. Elevation 45 Wind
leB200C1 |
Q[ sky status: /1y Warning
Notebook  Obs plan  Targets Map  Observability UV coverage  OIFits viewer

- Example: VX Sgr star at the small

data

VLTI - GRAVITY [2.000 pym - 2.481 um] - A0-B2-C1-D0O

Day: 2024-12-18 - Source: VX Sgr

-
=

VLTI configuration, assuming a | -
uniform disk of 10 mas

VISZDATA
=]
wn

e
o

Ak
r Anl-...._-
——

S Y
A s
i s s s
-

. )

Made by OlftsExplorer JMMC

N
o
=3

—
o
=]

0

-100

T3PHI (deg)

B B Mk A M B0 A8 LT

-200

Made by OlftsExplorer IMMC

0.0 05 1.0 15 2.0 25 3.0 35 40 45 50 55 60 65 70 75 80 85 9.0 95 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0
SPATIAL_FREQ (MA - 1046 /rad)

14.5 15.0 15.5 16.0 16.5 17.0 17.5

2.00 202 204 2.06 208 210 212 214 216 2.8 220 2.22 2.24 2.26 228 230 232 234 236 238
EFF_WAVE (um)

Infos: 584 / 584 points
2 A D F Show:

Data: X[4.327, 16.953] Y[0.138, 6.895]
VIS2DATA, T3PHI vs SPATIAL_FREQ

Data+Err: X[4.327, 16.953] Y[0.138, 0.895]
B colorby: effective wave length
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Interferometry

- ASPRO allows you to easily make

simple models for your targets (e.g.,

a uniform disk, binary, rings) and
test suitable configurations

- Example: VX Sgr star at the small
VLTI configuration, assuming a
uniform disk of 10 mas

- However, its not that simple, you
also need to look on the schedule
of VLTI configurations!

[ ] [ ] Aspro2 [c2]
Targets Main settings Configuration(s) Constraints
VX sgr GetStar Interferometer VLTI UT1 UT2 UT3 UT4 Night restriction
s A@ B5 12 16 =
B3 vx sgr Editor Period VLTI Period 115 B | aeoclizke Date 2024/12/17
a AB B5 Do 61 Min. Elevation 45 Wind
Instrument  GRAVITY K@ G2 D@ 33
oB20OCL ]
Q[ sky status: /1y Warning
Notebook  Obs plan  Targets Map  Observability UV coverage  OIFits viewer
VLTI - GRAVITY [2.000 pum - 2.481 pm] - AO-B2-C1-DO
Day: 2024-12-18 - Source: VX Sgr
1.0
W
<«
s Smai g
e o - - P——
805 T ot
v e
> e B TP
0.0 Made by OffitsExplorer/JMMC
200
@ 100
o
k]
= 0 et A Ml A o M A A s
4
2 -100
OifaExplorer/IMMC

Made by
00 05 1.0 15 20 25 3.0 35 40 45 50 55 60 65 70 75 80 85 9.0 9.5 10.0 105 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0 15.5 16.0 16.5 17.0 17.5
SPATIAL_FREQ (MA - 1046 /rad)
I S|
2.00 2.02 2.04 2.06 2.08 2.10 2.12 2.14 2.16 2.18 2.20 2.22 2.24 2.26 2.28 2.30 2.32 2.34 2.36 2.38 2.40 2.42 2.44 2.46 2.4
EFF_WAVE (pm)
DatatErr: X[4.327, 16.953) Y[0.138, 0.895]
B colorby: effective wave length ]

Infos: 584 / 584 points Data: X[4.327, 16.953] Y[8.138, 8.895]
“Z A D F Show: VIS2DATA, T3PHI vs SPATIAL_FREQ

[15.507, 0.983]
Skip Flagged Drawlines ..
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Observing schedule

+

LPO Schedule

: Enter Schedula Time Intarval® Q update time intarval Filter by Instrument Filter by Obaerving Mode Filter by Programme Type Filter by Run Type Match Run Code Match P
2024-10-01 - 2025-03-30 - - - -

[] show daylime technical () Colart () Color2 (8) Colora () Colord m

Calendar

LPO Schedule | from 2024-10-01 to 2025-03-30 | last update: 2024-11-28

Ociober 2024 Moawember 2024 | Decamber 2024
HEBEE R RG EE G EE R R P R F B R SR B G B R R R R R e B e B R R B B A P A B G B S BB R R R B B B R B B AP R B
WVLTI-LT
g
- :
3' - R R R R R R [ra ' vl e & = | =
2 8 e HHHHEHEHE S | | R
B EIE[E|E|E|E |2 E|E[E|EIE|E(E|E Bl (2[5 (2] | | [5]S
E E(E|E|E|E|E|E e E|E|E|E|E(E|E|E l:l:l:l:l:g ==
= 5
, :[: ;
= Oclaber 2024 T Mavember 2024 December 2024
e e e o e e[ ] e o] m e oo = S5 e 7 [ Sl e[ e e o T B [ oot ] e efefefee]
WAT-axland WAT-large WAT-grmal VAT-medium VAT-large UﬁT—aMamI!maglm WAT-small A T-radii VAT-large
3 g 32 % _
F |a]= @ @ @ | @ R N R A B A @ m (@ EAED U= ===l Fl=|(=]2]2|a o
=88 EIEEGIAEE BB B EIEEEE. IR g S| BRI | IR e g
= e e e SIEl=(Z]5 el =222 3 ot [ p ot ot || o 2 ot p | e e
% T | | |iE L (i e | e g9z @] (FIFIEE | ] e 1 e e | % % | g2 | |BIEEIEIEIR LI (IR |21E| L | ;E
E|E FIF|F[FIF|FFIFIE o B3 LLIFFIFRS F|F[FIF|F|F|2[2 E E|E E|E 2[F|F[FIF|E ()R |72 (2| (8 5| |Flz
: T P EE - £ g 8
o = [ =
begn = = i a3 = E = =
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LPO Schedule

Enter Schedule Time Interval®

2024-10-01 - 2025-03-30

Observing schedule

Q, update time interval Filter by Instrument

Filter by Obaerving Mode

Filter by Programme Type

Maich Run Code

[] show daylime technical () Colart () Color2 (8) Colora () Colord m

Calendar

LPO Schedule | from 2024-10-01 to 2025-03-30 | last update: 2024-11-28

Z

e Th| Fr

Sa|Sul
8|20 21|22

RS - R i ARG REEE

=

E=a-N

| Ti ln‘p|Th|Fr| |9u| :1Tu|w1'n| |Su|surla|Turu|Th||=r Mof Tu
HE 20|21|22|2a|24 |25 1|elala|s|a|7|ale

=
=]

T|=c

i

TTR-114.0028

TTHR-114.0018 | TTHR-114.0033

1142735001 5 H E

Tachnical Tima

TTR-114.0033 | =

114.273X_001

TTR-114.0032

TTHR-114.0018 | TTHR-114.0033
|

TTR-114.0031

TTR-114.0018

Fr|Sa My Tid Th|Fr
25 2728283031

[F]
-

[Wed Th | Fr | Sa|Sultda| Tu Tn &
112|3)4|6|& |7 1l:l 121514 13' 20

Sl

Th| Fr|Sal
5(&|7 |8

S M Fr Th|Fr e Tl Th| Fr|SafSu|Ms Tu Th|Fr|SalSulMeal Tu
911} 131115 28 A|4)5 (6T (8|8 (10011121314 15]| 16| 17| 18|1 2D2I

Imaging

WAT-srmall

VAT-large

VAT-axland

VAT-large

TTR-114.0024
TTR-114 0024

TTR-114.0028
TTR-114.0028
TTR-114.0028
TTR-114.0028
TTR-114.0028
TTR-114.0028
Technical Time
TTR-114.0013
TTR-114.0024
Technical Tima
Technical Tima
TTR-114.0058
TTR-114.0058
TTR-114.0058

| 114.27CK00 |
| 11azForon |
| 11a27Ccx0m |

TTR-114.0013

TTR-114.0058
TTR-114.0058

TTR-114.0058

[ 1a27CK001 |

TTR-114.0031
Technical Time
TTR-114.0024
TTR-114.0024
TTR-114.0024
TTR-114.0024
TTR-114.0024
Technical Tima
Technical Tima
TTR-114.0058
TTR-114.0058
TTR-114.0058
TTR-114.0058
TTR-114.0032
Technical Time
TTR-114.0024
TTR-114.0024
TTR-114.0024
Technical Tima
Technical Tima
TTR-114.0058

[TR-114.00113
mR-114.001f
[TR-114.00113
mR-114.001f
[TR-114.0013
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Searching for calibrators

- Using good calibrators is essential = to calibrate the interferometric visibility of your science target, you
also need to measure the fringe contrast of an object with known visibility (=diameter)

- If CAL-SCI-CAL, you can use 2 different calibrators.

- For MATISSE, it is difficult to find good calibrators for both bands. Usually, you have to use different
CAL for LM and N band - CAL LM — SCI - CAL_N

- Suitable calibrators:
- Not variable stars, binaries, etc
- Well-known diameter (low error)
- Unresolved object: V2= 1 (or at least higher V2 than your target)
- If possible, it should have a similar infrared brightness (-+1 mag)

- Not far away from your target (up to 10 deg, max 25 deg but not recommended), ideally about 20 min
in RA and up to 2 degrees in DEC
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Searching for calibrators

- SearchCal allows you to find
calibrators, connected to ASPRO -
you can export your target, VLTI
configuration, instrument, etc

- Also possible to use the ESO CalVin
tool. In general, one should also
compare with other catalogs of
infrared diameters to make sure (e.g.,
Cruzalebes et al. 2019)

[ ] [ ] SaanchCal [e1]
Query Parameters
1} Irsordrmental Configuration 2) SCierde Qbject 3] SearChiCal Pararmerens
Magnitude Band = N B Mame © - R Cm [ =] Min. Magnitude (M): -3.0
Wawelengrh (W) [um] - 100 Ra 2000 [hhommess] @ 11 00 338541158313 Max. Magnitude (W) : 1.0
Max, Baseline [m] - 107.45 DEC 2000 [+/-dd:mmcss] : - 18 19 25574953304 SEERARD : » | Bright
Miagnicude (M) - 1.0 R& Range fmn]: 240.0

DEC Ranga [deg): 200

Progress : Get Calibratars
Found Calibrators (102 sources, 96 Filtersd)
dex  disl HO RAITCK) DELN00 wisd wis 2B digrs_thi2  LOD B D0 el Growphiee  SIRG0 STy OhiTyesas L 1
1 L.OGSE-5 BE3B4 1100 33.8515 -18 19 20.5824 0067 0052 1 15723 10267 o - WACE®ARYLPW Mas IR LV,
2 24546 QIFOF 0D 27 35.2438 -08 39 30.07T08 0413 0.045 G071 584 007 0L Zalleea|  E3EA PMEN SRS PME, 1T
3 262170 BRGIET 0035 5L3622  -01 06 3401596 0928 0.014 I REET ] 3519 2751 0 fiorMea  K2H WEARIWIRS, 0.75
" 45009 ISFE DF 43 32.3BEB <26 24 390752 0912 0.0L7 0013 3181 2.651 ol Zilewp KSH[ O AENLRST, DER2
5 46,703 GIT4S OF 44 56.9933  -15 41 S0.0036 008G .00 0,065 1534 8,738 0 HDEIT4S MU RedSGtstnNCRS, 2903
B 51,953 JBGLE 07 16 34.9932 -39 51 510444 D BIS 03 0,084 5547 9,501 0l HEITREl  Mam NpCLUCIRS, D034
iv
Filters

Reject stars farther than :  Maximum BA Separation (mnl - 10.0
Raject stars with magnitsde @ below = 0.0

B Reject Spectral Types (and unknowns] @

1B Reect Luminosity Classes and unknowns) ;

B Reject Visiblity below :  wis2: 0.5
Reject Visibility Accuracy above ior umknown) . vis2Emfvis2 & 2.0
Regect Variability

B Reject Multiglicity

B Reject invalid Object Types

B Diameter guality - Maximum chi gquare ; 2.0

Pzl murn DEC Separation (degras) @ 10,0
and abave = 1000
Bo B @a@F B K M
I nmEy @y @

Maximum relative error (%) ; 10,0

L5 searching calibrators.., done,

— JZEM

Frorded by MMC
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Hands-on session
(ASPRO, SearchCal)
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Tasks

- 1) ASPRO: Find RA and DEC limits of observability for VLTI (Observability window), by adding stars of
various coordinates and checking if they are observable throughout the year

for example, test Polaris, BU GEM, Betelgeuse, Suhail, k Car, sig Oct

- 2) ASPRO: Use Suhall, assume a disk of 11 mas (ASPRO - Editor - Models - add_model: disk ) =
GRAVITY: which VLTI configuration is the most suitable to constrain the size of this object (V2 is in the
first lobe and close to the first minimum)?

- 3) ASPRO: Find a range of disk diameters, for which we can constrain the size as above (= not
unresolved or fully resolved) > GRAVITY: try different disk diameters and VLTI configurations. Can we
study large stars like Betelgeuse (50 mas)?

- 4) SearchCal: Use GRAVITY (K-band), and try to find the best calibrator for Suhail and VX Sgr (assume
11 mas), use the smallest configuration. (In ASPRO, click on Interop = Search Calibrators to export your

targets to SearchCal)

- 5) SearchCal: Let's assume you would like to do imaging (all ATs configurations with GRAVITY). Are the
calibrators you found good at all configurations?
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Solutions 0

- 1) ASPRO: Find out RA and DEC limits of observability for VLTI (Observability window), by adding stars
of various coordinates and checking if they are observable throughout the year

r. .
'YK | Aspro2 [c2]

Targets Main settings Configuration(s) Constraints
- 9 from abo ut _65 to +15 D E‘ betelgeuse GetStar Interferometer VLTI UT1 UT2 UT3 UT4

% SuRail AR B5 J2 J6
uhal

. . . st Editor Period VLTI Period 115 8 || o Date 2029/09/22 ""
(using min elevation 45) ey S o o Mmmmo |

Min. Elevation 45 Wind
K@ G2 De 13
< Sigma Octantis

Night restriction

A® B2 DB C1
< Betelgeuse | | sky status: /14 Warning
Notebook  Obs plan  Targets Map  Observability UV coverage  OlFits viewer
VLTI Period 115 - GRAVITY - A0-B5-)2-)6
97 92 78 3@22 282 268 263
VX Sgr
45 60 80 8787 80 60 45
128 224 229
Suhail
45
157 179
k Car
45 52
49 0
45 58
Made by ASPRO 2 IMMC

00:00 01:00 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 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:0C

LS.T.
Hide ancillary stars Show
Time: LST. [ Night onl Baseline limits Details Filters: V| Scroll view
e J b Hide unobservable o related
¥ OfFits done. e—} 88 M Provided by JBABAC
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Solutions
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- 1) ASPRO: Find out RA and DEC limits of observability for VLTI (Observability window), by adding stars
of various coordinates and checking if they are observable throughout the year

- = from about -65 to +15 DEC
(using min elevation 45