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Figure 1: VLTI/PIONIER image of FS CMa. The star position (removed during the image reconstruc-
tion) and contribution to the H-band flux are shown in red (adapted from Kluska et al. (2020)

Question : What do we see in the PIONIER image? Why is it asymmetric?
Question : What do you except to see in MATISSE image in the L band? In the N band?

Question : What physical parameters could be constrained from MATISSE observations?
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Question : What do we see in the PIONIER image? Why is it asymmetric?
Question : What do you except to see in MATISSE image in the L. band? In the N band?

Question : What physical parameters could be constrained from MATISSE observations?

Wien’s displacement law: H band < 1800K

3000

Amax(llm) ~ T

In PIONIER H-band image we mainly see the Inner-rim

of FS Cma dusty disk as the H-band is mainly sensitive
to material with a temperature above 1500K
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Figure 1: VLTI/PIONIER image of FS CMa. The star position (removed during the imagg
tion) and contribution to the H-band flux are shown in red (adapted from Kluska et a

Question : What do we see in the PIONIER image? Why is it asymmetric?
Question : What do you except to see in MATISSE image in the L. band? In the N band?

)

Question : What physical parameters could be constrained from MATISSE observations’

Wien’s displacement law: H band < 1800K
3000
Amax (Pm) ~ —-— L band <> 800K

N band < 300K

In PIONIER H-band image we mainly see the Inner-rim
of FS Cma dusty disk as the H-band is mainly sensitive
to material with a temperature above 1500K

MATISSE wavelength is larger than PIONIER , it will
probe colder material thus farther for the central
source:

* L-band : material with T > 800K

* N-band: material with T > 300K
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Direct imaging (HST or 8-meter ground-based)

Visible interferometry
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Near-IR interferometry

Mid-IR interferometry
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UV continuum,
H-recombination lines

Near-IR continuum Mid-IR Sub)millimeter
(origin unclear sof dust continuun just continuum 100 AU
+ atomic lines (Br-y) + mole lines + molecular rot-lines
+ occasional molecular
0, CO, OH)

Dullemond & Monnier (2010)



In PIONIER H-band image we mainly see the Inner-rim
of FS Cma dusty disk as the H-band is mainly sensitive
to material with a temperature above 1500K

Figure 1: VLTI/PIONIER image of FS CMa. The star position (removed during the imagg
tion) and contribution to the H-band flux are shown in red (adapted from Kluska et a A Tt
' i MATISSE wavelength is larger than PIONIER , it will

Question : What do we see in the PIONIER image? Why is it asymmetric? probe colder material thus farther for the central
Question : What do you except to see in MATISSE image in the L band? In the N band? source:

Question : What physical parameters could be constrained from MATISSE observations? e L-band : material with T>700K
* N-band: material with T>200K

[ |
The dusty disk density, temperature and cm

composition



2 Interferometric observability



Question : What are FS CMa right ascension () and declination (

than that is not rea_‘l::-]n]nend:}d un]er. s you cannot do u[hem'lt. €.

Question : When is the star observable at VLTI?
Question : Optimise the observing date to have the longest Observability

Question : Does this date depends on «? What about 47

Question : What is the point of moving telescopes between obhservations?
Let’s go back to our observability problem and to the Observability tab. Change the selected VLTI
instrument to MATISSE, GRAVITY and then PIONIER and check the observability for each of them.

Question : Does the observability depends on the selected instrument?

Now try to change the telescope configuration.

Question : Does this affect the observability?

Duestion : Which configuration offers the longest observability? the shortest?

Question : Is the shortening of observability symmetric in time?

Question : Find the two main reasons for the shortening of the ohservability
Now, let's check if the star is observable with CHARA? We might want to perform some observations
later in another band with this Northern facility.

Question : Is the star observable at CHARA?

Question : 1s the observability longer or shorter than at the VLTI? Why?
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Aspro2 [c2]
File Edit Interop Help

Targets Main settings Configuration(s)
Q,

Constraints
Interferometer VLTI UTL Utz UT3 urd

Night restriction [v
AD Gl J2 J3 [ ———
va Editor Period |VLTI Period 108 K0 63 Do 13 Date [2022/09/01
Instrument [MATISSE_LM AD B2 DO C1 Min. Elevation |30 wind

)

status: ({1 i
atus: (§3) Information
Notebook | Map | Observability | UV coverage | OIFits viewer

VLTI Period 108 - MATISSE_LM - UT1 UT2 UT3 UT4
Day: 2022-09-01 - Moon = 31.8%
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File Edit Interop Help

Targets Main settings Configuration(s)
Q Interferometer (VLTI UTl uT2 urs uré Night restriction [¥
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Instrument [MATISSE_LM AQ B2 DO C1

Constraints
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(x]

Status: G0 i
atus: 8 Information

Notebook | Map | Observability | UV coverage | OIFits viewer
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275 i

] ! Obgervable frorh September to April

=
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I’ OIFits done.
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Notebook | Map | Observability | UV coverage | OIFits viewer

VLTI Period 108 - MATISSE_LM - UT1 UT2 UT3 UT4
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I’ OIFits done.




Now go to the Observability tab. The star is currently not observable (in June). You can chs
date of observation in the Constraints box on the upper right of ASPROZ interfage~¥erify

than that is not recommended unless you cannot do otherwise.
Question : When is the star observable at VLTI?
Question : Optimise the observing date to have the longest Observability

Question : Does this date depends on «? What about 47

Question : What is the point of moving telescopes between obhservations?
Let’s go back to our observability problem and to the Observability tab. Change the selected VLTI
instrument to MATISSE, GRAVITY and then PIONIER and check the observability for each of them.

Question : Does the observability depends on the selected instrument?

Now try to change the telescope configuration.

Question : Does this affect the observability?

Duestion : Which configuration offers the longest observability? the shortest?

Question : Is the shortening of observability symmetric in time?

Question : Find the two main reasons for the shortening of the ohservability

Now, let’s check if the star is observable with CHARA? We might want to perform some observations
later in another band with this Northern facility.

Question : Is the star observable at CHARA?

Question : 1s the observability longer or shorter than at the VLTI? Why?

a=06:28:17.42 6=-13:03:11.13
From September to April

December or January



a=06:28:17.42 6=-13:03:11.13
From September to April

December or January

date of observation in the Constraints box on the upper right of ASPROZ2 interfag )
: ARA. Pointing loy

Optimal date only depends on a
But the Observability also depends on 6
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Question : 1s the observability longer or shorter than at the VLTI? Why?
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Aspro2 [c2]
File Edit Interop Help

Targets Main settings Configuration(s) Constraints
(Qv simbad ) Interferometer VLTI [v] [uT1 UT2 UT3 UT4 : Night restriction ]
40 GL J2 J3 S R
2022/01/01
‘KO G2 DO J3 Date | =
|40 B2 DO C1 Min. Elevation |30 Wind [ ]

<> FS CMa Editor Period VLTI Period 108

Instrument [MATISSE LM

|
o | sk | ! | status: /1 Warning

;Noitreboi)'k;”i "f\;liaﬁbjr (r)t')'sérv'é'kiirlrity | l.'lvrcov'efage | OIFits viewer

VLTI Period 108 - A0 G1 J2 J3 / KO G2 DO J3 / A0 B2 DO C1

@ Stations

- A0-G1-J2-3
K0-G2-D0-J3
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Made by ASPRO 2/JMMC

100

-

S OIFits done. T [ rrovided by J,’fa{/ac
Example of the 3 ATs configurations currently offered: SMALL, MEDIUM, and LARGE




Aspro2 [c2]
File Edit Interop Help

Targets Main settings Configuration(s) Constraints

Qv Simbad Interferometer |VLTI ‘ [l UT2 UT3 UT4 Night restriction [v]

‘ - = |a0 G1 32 13 T -
& FS CMa ‘ Editor Period [VLTI Period 108 g Date [2022/01/01 |

Instrument [MATISSE_ LM |40 B2 DO C1 ] Min. Elevation [30 | Wind []

() Sky status: /14 Warning
1 I —D

Notebook Map | Observability ["uv coverage | OIFits viewer |
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|SI PHOT L_LOW 3 Day: 2022-01-01 - Source: FS CMa
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[v] Plot rise/set uv tracks
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Plot what ...|

vl Compute OIFits data

) Made by ASPRO 2/jMMC
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>

Enhanced UV coverage < very important to probe the object Fourier plan < Imaging!!




Question : What are FS CMa right ascension () and declination (5)7

Now go to the Observability tab. The star is currently not observable (in June). You can chan®
ferify also that

than that is not recommended unless you cannot do otherwise.
Question : When is the star observable at VLTI?
Question : Optimise the observing date to have the longest Observability

Question : Does this date depends on «? What about 47

Question : What is the point of moving telescopes between obhservations?
Let’s go back to our observability problem and to the Observability tab. Change the selected VLTI
instrument to MATISSE, GRAVITY and then PIONIER and check the observability for each of them.

Question : Does the observability depends on the selected instrument?

Now try to change the telescope configuration.

Question : Does this affect the observability?

Question : Which configuration offers the longest observability? the shortest?

Question : Is the shortening of observability symmetric in time?

Question : Find the two main reasons for the shortening of the observability
Now, let’s check if the star is observable with CHARA? We might want to perform some observations
later in another band with this Northern facility.

Question : Is the star observable at CHARA?

Question : Is the observability longer or shorter than at the VLTI? Why?

a=06:28:17.42 6=-13:03:11.13
From September to April
December or January

Optimal date only depends on a
But the Observability also depends on 6

Moving telescopes allows to obtain measurements
with different baseline lengths and orientations, thus
improving the sampling of the Fourier space (also
called UV coverage)
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From September to April

Question : What are FS CMa right ascension () and declination (5)7
December or January

-aints box on the upper right of ASPROZ interfage~¥Erif
: HARA. Pointing loy

Optimal date only depends on a
But the Observability also depends on 6

than that is not recommended unless you cannot do otherwise.

Question : When is the star observable at VLTI? " .
Moving telescopes allows to obtain measurements

Question : Optimise the observing date to have the longest Observability " . Y . ;
O e e viiscam o e e orees : with different baseline lengths and orientations, thus
Question : Does this date depends on «? What about 47 improving the sampling of the Fourier space (also
called UV coverage)

Question : What is the point of moving telescopes between obhservations?
Let’s go back to our observability problem and to the Observability tab. Change the selected VLTI No
instrument to MATISSE, GRAVITY and then PIONIER and check the observability for each of ther

Question : Does the observability depends on the selected instrument? Yes
Now try to change the telescope config

Question : Does this affect the observability?

Duestion : Which configuration offers the longest observability? the shortest?

Question : Is the shortening of observability symmetric in time?

Question : Find the two main reasons for the shortening of the ohservability

Now, let’s check if the star is observable with CHARA? We might want to perform some observations
later in another band with this Northern facility.

Question : Is the star observable at CHARA?

Question : Is the observability longer or shorter than at the VLTI? Why?




Aspro2 [c2]
File Edit Interop Help
Targets Main settings Configuration(s) Constraints

Q Interferometer (VLTI UTl U2 UT3 UT4 Night restriction [v

A0 G1 J2 13 ——
4 FS CMa Editor Period |VLTI Period 108 ;0 % o T Date |2022/01/01

Instrument |MATISSE_LM AD B2 DO C1 Min. Elevation |30 Wind

[x] Sky status: 1y Warning
Notebook | Map | Observability | UV coverage | OIFits viewer

VLTI Period 108 - MATISSE_LM - MULTI CONFIGURATION
Day: 2022-01-01 - Moon = 0.0%

|

2) Then the UTs

60

4] 287
T T

: 3) the MEDIUM is pretty bad

78 60

73 Q
i

1) The best is the SMALL

'
60 78

0101 - 01jo2 Made by ASFRO 2/|MMC
01:45 02:00 02:15 02:30 02:45 03:00 03:15 03:30 03:45 04:00 04:15 04:30 04:45 05:00 05:15 05:30 05:45 06:00 06:15 086:30 06:45 07:00 07:15 07:30 07:45 08:00 08:15 08:30 08:45 09:00 09:15 09:30 09:45 10:00 10:15 10:30 10:45 11:00 11:15 11:30 11:45 12:00
L.S.T.

UT1-UT2-UT3-UT4 § A0-G1423 [ KO-G2-D043 B AD-E2-D0-C1

¥|Show groups - = Show

. . v i
Hide calibrators - related SErpliiEN

Time: [L.S.T. |+ | [v|Night only Filters:

o

°f OIFits done.

Example of the 3 ATs configurations currently offered: SMALL, MEDIUM, and LARGE




File Edit Interop Help

Aspro2 [c2]

Targets

(Q¥ Simbad

< FS CMa Editor

O [ sky

Main settings
Interferometer (VLTI

Configuration(s)
UT1l UT2 UT3 UT4
AD G1 J2 J3

Period |VLTI Period 108 KO G2 DO J3

Constraints
Night restriction [v]
Date [2022/01/01 [

Instrument [MATISSE_LM |40 B2 DO C1

[ Min. Elevation [30 wind []

status: /1 Warning

;Noitebobk'”i 'hjliaﬁ;')jr (')B'serv'atiirlritryﬂ \ uv cov'efarg?e OIFits viewer i

1) The best is the SMALL
2) Then the UTs
3) the MEDIUM is pretty bad

4) the LARGE is even worse

-

[ oIFits done.

VLTI Period 108 - A0 G1 J2 J3 / KO G2 DO J3 / A0 B2 DO C1

Made by ASPRO 2/JMMC

qtion is heavily shawdowed by UT4

100

M

Example of the 3 ATs configurations currently offered: SMALL, MEDIUM, and LARGE

@ Stations

- A0-G1-243
K0-G2-D0-3
A0-B2-DO-C1

| : / XA ;
| Provided by JEARAC




Question : What are FS CMa right ascension («) and declination (5)?

Now go to the Observability tab. The star is currently not observable (in June). You can chang®
date of observation in the Constraints box on the upper right of ASPROZ2 interfage~¥erify also that
the Min. Elevation is set to 30° which is a standard value for both VLTI ¢ HARA. Pointing loy
than that is not recommended unless you cannot do otherwise.

Question : When is the star observable at VLTI?

Question : Optimise the observing date to have the longest Observability

Question : Does this date depends on «? What about 47

Question : What is the point of moving telescopes between obhservations?
Let’s go back to our observability problem and to the Observability tab. Change the selected VLTI
instrument to MATISSE, GRAVITY and then PIONIER and check the observability for each of ther

Question : Does the observability depends on the selected instrument?
Now try to change the telescope configuration.
Question : Does this affect the observability?

Question : Which configuration offers the longest observability? the shortest?

Question : Is the shortening of observability symmetric in time? _

Question : Find the two main reasons for the shortening of the observability
Now, let’s check if the star is observable with CHARA? We might want to perform some observations
later in another band with this Northern facility.

Question : Is the star observable at CHARA?

Question : Is the observability longer or shorter than at the VLTI? Why?

a=06:28:17.42 6=-13:03:11.13
From September to April

December or January

Optimal date only depends on a
But the Observability also depends on 6

Moving telescopes allows to obtain measurements
with different baseline lengths and orientations, thus
improving the sampling of the Fourier space (also
called UV coverage)

No
Yes

Longest observability : AO-B2-D0-C1
Shortest observability : AO-G1-J2-J3
No
1) ' Delay lines constraints reduce the observability on

the longest baselines
2) Shadowing from the UTs (mainly with J3)



Aspro2 [c2]

File Edit Interop Help

Targets Main settings Configuration(s)

Q Interferometer |CHARA 51 52
< FS CMa Editor Period |CHARA S Ei
Instrument |CLASSIC S h}
PoPs [Auto] 5 Ef

(x] Sky

Notebook | Map | Observability | UV coverage | OIFits viewer
CHARA - CLASSIC - 51 S2 + PoP5 PoP5
Day: 2022-01-01 - Moon = 0.0%

Constraints
Night restriction [v
Date [2022/01/01

Min. Elevation |30

Status: &1 i
atus: F3) Information

FS CMa

0140l - 0102

Made by ASPRO 2/jMMC

00:00 00:30 01:00 01:30 02:00 02:30 03:00 03:30 04:00 04:30 05:00 05:30 06:00 06:30 07:00 08:00 08:30
L.S.T.

¥|Show groups

Time: [L.S.T. |+ | [v]Night only Baseline limits Details | Filters: Hide calibrators

o

Ik OIFits done.

09:00

Show
related

09:30 10:00

¥| Scroll view

10:30

11:00

11:30 12:00 12:30 13:00

Example of the 3 ATs configurations currently offered: SMALL, MEDIUM, and LARGE

13:30

14:00




a=06:28:17.42 6=-13:03:11.13
From September to April

Question : What are FS CMa right ascension («) and declination (5)?

Now go to the Observability tab. The star is currently not observable (in June). You can chasg® the December or January
date of observation in the Constraints box on the upper right of ASPROZ2 interfage~¥erify also that :
the Min. Elevation is set to 30° which is a standard value for both VLTI gpd Optimal date only depends on a

than that is not recommended unless you cannot do otherwise. But the Observability also depends on 6

Question : When is the star observable at VLTI? . .
Moving telescopes allows to obtain measurements

(Question : Optimise the observing date to have the longest Observability : . y E :
e e e e e e e ' with different baseline lengths and orientations, thus
Question : Does this date depends on «? What about 47 improving the Sampling of the Fourier space (also

Question : What is the point of moving telescopes between obhservations? called UV coverage)

Let’s go back to our observability problem and to the Observability tab. Change the selected VLTI No
instrument to MATISSE, GRAVITY and then PIONIER and check the observability for each of t

Question : Does the observability depends on the selected instrument? Yes

Now try to change the telescope configuration. Longest observability : AO-B2-D0-C1
Shortest observability : AO-G1-J2-J3

Question : Does this affect the observability?
Question : Which configuration offers the longest observability? the shortest? No

Question : Is the shortening of observability symmetric in time? _ 1) Delay lines constraints reduce the observability on
the longest baselines

Question : Find the two main reasons for the shortening of the observability 2) Shadowing from the UTs (mainly with J3)

Now, let’s check if the star is observable with CHARA? We might want to perform some observations

later in another band with this Northern facility. Yes

Question : Is the star observable at CHARA? o — : :
— Observability is shorter as the star is quite South for
Question : Is the observability longer or shorter than at the VLTI? Why? CHARA (a = -13° for CHARA = +35°)




Name Declination

HD 50138 06513334
623 0743 48
HD 85567

Table 1: Some Herbig and B|e] stars

Question : Without using ASPRO2 determine where and when can we observe these targetd'[

-overage
Question : What is the origin of these tracks and why are the baselines length and orientation
changing during the night?
The shape of the tracks are elliptic. Add two fake stars to your target list :

s 4 star at the equator: 06:00:00 00:00:00
s 4 slar close o the south pole ; 06 0:00 -80:(0:(0

Question : Why didn’t we choose a star at the real pole (6=-20:(0:(0)?

(Question : Are the tracks similar for these two objects and FS CMa?



Name Right Ascension Declination
HD 50138 0651 33.34
HD 62623 07434843
HD 85567 09 50 28.54
MWC 207 18 27 39.5
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HD 200775 21 01 36.92

Table 1: Some Herbig and B|e] stars

Question : Without using ASPRO2 determine where and when can we observe these targetd'[

3 UV-Coverage

Question : What is the origin of these tracks and why are the baselines length and orientation
changing during the night?

The shape of the tracks are elliptic. Add two fake stars to your target list :

s 4 star at the equator: 06:00:00 00:00:00
s 4 slar close o the south pole ; 06 0:00 -80:(0:(0

uestion : Why didn™t we choose a star at the real pole (6=-"0: 0N} ?

Question : Are the tracks similar for these two objects and FS CMa?

CHARA & &6 >-25° (= 35° - 60°) (observation above 30°)
VLTI ¢ §<35° (=-25° + 60°)

a = 0 is September 21 (Equinox) then +2 per Month

HD 50138 : Both January
HD 62623 : VLTI February
HD 85567 : VLTI March
MWC 297 : Both July

HD 200775 : CHARA August



Name Right Ascension Declination
HD 50138 0651 33.34
HD 62623 07434843 .
HD 85567 09 50 28.54 -60 58 02.9

MWC 297 18 27 39.5 -03 49 52.0

HD 200775 2101 36.92 +68 09 477

Table 1: Some Herbig and B|e] stars

Question : Without using ASPRO2 determine where and when can we observe these targetd'[

3 UV-Coverage

Question : What is the origin of these tracks and why are the baselines length and orientation
changing during the night?

The shape of the tracks are elliptic. Add two fake stars to your target list :

s 4 star at the equator: 06:00:00 00:00:00
s 4 slar close o the south pole ; 06 0:00 -80:(0:(0

uestion : Why didn™t we choose a star at the real pole (6=-"0: 0N} ?

Question : Are the tracks similar for these two objects and FS CMa?

CHARA & &6 >-25° (= 35° - 60°) (observation above 30°)
VLTI ¢ §<35° (=-25° + 60°)

a = 0 is September 21 (Equinox) then +2 per Month

HD 50138 : Both January
HD 62623 : VLTI February
HD 85567 : VLTI March
MWC 297 : Both July

HD 200775 : CHARA August



File Edit Interop Help

Aspro2 [c2]

Targets

QY Simbad
< FS CMa

(%]

Editor

Sky

Main settings Configuration(s)

Interferometer |VLTI [ [uT1 uT2 UT3 UTa

o - — |a0 G1 32 13
Period yLTI Period 108 KO G2 DO J3

Instrument [MATISSE LM |~ ])‘ié"‘éé DO CL

Constraints
Night restriction [v]
Date [2022/01/01 [
Min. Elevation (30 | Wind []

status: !4 Warning

Notebook Map | Observability ["uv coverage | OIFits viewer |

Instrument mode

|SI_PHOT_L_LOW
; AO setup
|NAOMI_BRIGHT

Aﬁhosphere quality
Average

Ffihge tracker mode
[None ‘

Sampling Periodicity (min)
[60
Total Integration time (s)
240
HA min

U-V range to plot (m)
[v] Plot rise/set uv tracks

v

Plot what ...|

vl Compute OIFits data
V] Add error noise to data

_|Use inst. & cal. error bias

VLTI Period 108 - MATISSE_LM - AO G1 J2 )3 /KO G2 DO )3 /A0 B2 DO C1
Day: 2022-01-01 - Source: FS CMa

U (m) - North
-160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160

Made by ASPRO 2/jMMC

-45 -40 -35 -30 -25 -20 -15 -10 -5 O 5 10 15 20 25 30 35 40 45
U (MA)

— A0-G14243
K0-G2-D03
A0-B2-D0-C1

'8 OIFits done.

FS CMa Elliptical UV-Tracks due to earth rotation

Provided by J)|

FARAC




Name Right Ascension Declination
HD 50138 0651 33.34
HD 62623 07434843
HD 85567 09 50 28.54
MWC 207 18 27 39.5
HD 200775 2101 36.92
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a = 0 is September 21 (Equinox) then +2 per Month
Table 1: Some Herbig and B|e] stars

HD 50138 : Both January

Question : Without using ASPROZ determine where and when can we observe these targets'[! HD 62623 : VLTI February

HD 85567 : VLTI March

MWC 297 : Both July

3 UV-Coverage HD 200775 : CHARA August

Question : What is the origin of these tracks and why are the baselines length and orientation
changing during the night?

The tracks are due to earth rotation.
The shape of the tracks are elliptic. Add two fake stars to your target list : The projected baselines on the sky-plan changes during

e a star at the equator: 06:00:00 00:00:00 the night as the star “moves” on the sky.
s 4 slar close o the south pole ; 06 0:00 -80:(0:(0

uestion : Why didn’™t we choose a star at the real pole (6=-S0: 000} ?

Question : Are the tracks similar for these two objects and FS CMa?



Name Right Ascension Declination
HD 50138 0651 33.34
HD 62623 07434843
HD 85567 09 50 28.54
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Table 1: Some Herbig and B|e] stars

Question : Without using ASPRO2 determine where and when can we observe these targetq' [

3 UV-Coverage

Question : What is the origin of these tracks and why are the baselines length and orientation
changing during the night?

The shape of the tracks are elliptic. Add two fake stars to your target list :

s 4 star at the equator: 06:00:00 00:00:00
s 4 slar close o the south pole ; 06 0:00 -80:(0:(0

uestion : Why didn’™t we choose a star at the real pole (6=-S0: 000} ?

Question : Are the tracks similar for these two objects and FS CMa?

CHARA & &6 >-25° (= 35° - 60°) (observation above 30°)
VLTI ¢ §<35° (=-25° + 60°)

a =0 is September 21 (Equinox) then +2 per Month

HD 50138 : Both January
HD 62623 : VLTI February
HD 85567 : VLTI March
MWC 297 : Both July

HD 200775 : CHARA August

The tracks are due to earth rotation.
The projected baselines on the sky-plan changes during
the night as the star “moves” on the sky.

Not observable at the VLTI : 6 > - 85° =-25° - 60°
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Targets
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Editor

Sky

Main settings Configuration(s)

Interferometer |VLTI [ [uT1 uT2 UT3 UTa

o - — |a0 G1 32 13
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Constraints
Night restriction [v]
Date [2022/01/01 [
Min. Elevation (30 | Wind []

status: !4 Warning

Notebook Map | Observability ["uv coverage | OIFits viewer |

Instrument mode

|SI_PHOT_L_LOW
; AO setup
|NAOMI_BRIGHT

Aﬁhosphere quality
Average

Ffihge tracker mode
[None ‘

Sampling Periodicity (min)
[60
Total Integration time (s)
240
HA min

U-V range to plot (m)
[v] Plot rise/set uv tracks

v

Plot what ...|

vl Compute OIFits data
V] Add error noise to data

_|Use inst. & cal. error bias

VLTI Period 108 - MATISSE_LM - AO G1 J2 )3 /KO G2 DO )3 /A0 B2 DO C1
Day: 2022-01-01 - Source: FS CMa

U (m) - North
-160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160

Made by ASPRO 2/jMMC

-45 -40 -35 -30 -25 -20 -15 -10 -5 O 5 10 15 20 25 30 35 40 45
U (MA)

— A0-G14243
K0-G2-D03
A0-B2-D0-C1

'8 OIFits done.

FS CMa Elliptical UV-Tracks due to earth rotation

Provided by J)|

FARAC




Aspro2 [c2]
File Edit Interop Help
Targets Main settings Configuration(s) Constraints

(Q¥ 06:00:00 -80:00:00 ) Interferometer (VLTI UTl UT2 UT3 UT4 Night restriction

40 GL 12 J3
4 FS CMa Editor Period |VLTI Period 108 Ko G2 Do 13 Date [2022/01/01

< 06:00:00.000 00:00:00.000 N e T 40 B2 DO C1 Min. Elevation [30 | Wind []
<> 06:00:00.000 -80:00: 00,000 =

[x] Sky

Notebook | Map | Observability | UV coverage | OIFits viewer |
Instrument mode VLTI Period 108 - MATISSE_LM - UT1 UT2 UT3 UT4
|5|_p|—|0T_|__|_ow Day: 2022-01-01 - Source: 06:00:00.000 00:00:00,000

AO setup U (m) - North
|MACAO -160 -140 -120 -100 B0 -60 -40 -20 0 20 40 60 80 100 120 140 160

Atmosphere quality
|Average

Fringe tracker mode

|None

Sampling Periodicity (min)
50

Total Integration time (s)
240

HA min -2.89 fuba? Tl kl2

778 — UT1-UT3

: UT1-UT4

b : UT2-UT3

[12.00 uT2-UT4

uT3-ut4

-12.00

U-V range to plot (m)

Plot rise/set uv tracks

Plot what ...

Compute OIFits data

Made by ASFRO Z/JMMC
[¥] Add error noise to data : 45 -40 -35 -30 -25 -20 -15 <10 -5 O 5 10 15 20 25 30 35 40 45

[[JUse inst. & cal. error bias i U (MA)

East-West “linear”” UV-Tracks for the equatorial target (bad for imaging)




Tar¢ Ccut

Copy
Paste

Find

Aspro2 [c2]

Target editor

- ‘ Editor ‘

Update all Targets

Get Observations (Selected)
Get Observations (All targets)

,;QISkY\

Main settings
Interferometer ?VLTI

Configuration(s)
[uT1 UT2 UT3 UTA
AO G1 J2 I3
KO G2 DO J3

AQ B2 DO C1

Period QVI:VTIWPeriod 108

Instrument |MATISSE_LM

Status:

Min. Elevation [30

Constraints

Night restriction [v]
Date [2022/01/01 |
| wind []

/1\ Warning

| Preferences...

sverage | OIFits viewer

Instrument mode
SI_ PHOT L_LOW
AO setup

|MACAO

~ Atmosphere quality

Average |v
Fringe tracker mode

None B

Sampling Periodicity (min)
[60 |
Total Integration time (s)
[240 |
HA min -2.85

HA max

U-V range to plot (m)

[v] Plot rise/set uv tracks

Plot what ...

v| Compute OIFits data
v] Add error noise to data

_|Use inst. & cal. error bias

VLTI Period 108 - MATISSE_LM - UT1 UT2 UT3 UT4
Day: 2022-01-01 - Source: 06:00:00.000 -80:00:00.000

U (m) - North

-160 -140 -120 -100 -80 -60 -40 -20 O 20 40 60 80 100 120 140 160

Made by ASPRO 2/JMMC
10 15 20 25 30 35 40 45

-45 -40 -35 -30 -25 -20 -15 -10

Almost circular UV-Tracks for the almost polar target (usally better for imaging)

UT1-uT2
— UT1-UT3
uT1l-uT4
uT2-uT3
uT2-uT4
uT3-uT4




Name Right Ascension
HD 50138 0651 33.34
HD 62623 0743 48.43
HD 85567 09 50 28.54
MWC 207 18 27 39.5
HD 200775 2101 36.92
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Table 1: Some Herbig and B|e] stars

Question : Without using ASPRO2 determine where and when can we observe these targetq' [

3 UV-Coverage

Question : What is the origin of these tracks and why are the baselines length and orientation
changing during the night?

The shape of the tracks are elliptic. Add two fake stars to your target list :

s 4 star at the equator: 06:00:00 00:00:00
s 4 slar close o the south pole ; 06 0:00 -80:(0:(0

uestion : Why didn’™t we choose a star at the real pole (6=-S0: 000} ?

Question : Are the tracks similar for these two objects and FS CMa?

CHARA & &6 >-25° (= 35° - 60°) (observation above 30°)
VLTI ¢ §<35° (=-25° + 60°)

a =0 is September 21 (Equinox) then +2 per Month

HD 50138 : Both January
HD 62623 : VLTI February
HD 85567 : VLTI March
MWC 297 : Both July

HD 200775 : CHARA August

The tracks are due to earth rotation.
The projected baselines on the sky-plan changes during
the night as the star “moves” on the sky.

Not observable at the VLTI : 6 > - 85° =-25° - 60°

No
Objects at the the equator have linear UV-tracks
Obijects at the pole have circular UV-tracks.



Name Right Ascension
HD 50138 0651 33.34
HD 62623 0743 48.43
HD 85567 09 50 28.54
MWC 207 18 27 39.5
HD 200775 2101 36.92
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Table 1: Some Herbig and B|e] stars

Question : Without using ASPRO2 determine where and when can we observe these targetq' [

3 UV-Coverage

Question : What is the origin of these tracks and why are the baselines length and orientation
changing during the night?

The shape of the tracks are elliptic. Add two fake stars to your target list :

s 4 star at the equator: 06:00:00 00:00:00
s 4 slar close o the south pole ; 06 0:00 -80:(0:(0

uestion : Why didn’™t we choose a star at the real pole (6=-S0: 000} ?

Question : Are the tracks similar for these two objects and FS CMa?

CHARA & &6 >-25° (= 35° - 60°) (observation above 30°)
VLTI ¢ §<35° (=-25° + 60°)

a =0 is September 21 (Equinox) then +2 per Month

HD 50138 : Both January
HD 62623 : VLTI February
HD 85567 : VLTI March
MWC 297 : Both July

HD 200775 : CHARA August

The tracks are due to earth rotation.
The projected baselines on the sky-plan changes during
the night as the star “moves” on the sky.

Not observable at the VLTI : 6 > - 85° =-25° - 60°

No
Objects at the the equator have linear UV-tracks
Obijects at the pole have circular UV-tracks.



4 Setting-up a model
for our object



4 Setting-up a model for our ¢

OQuestion : How would vou model the star for our MATISSE observation?
For the ring, in the H-band, we will consider the following parameters:
Minor-axis diameter: 10 mas

Elongation ratio: 1.5

Width: 4 mas

Orientation of the major-axis: 70°

Create a model with these two components and parameters values in the Target Editor menu.

Question : Which of these parameters are excepted to be constant between the H-band and the
N-band and which will depends on the wavelength? How?

Now go to the OIFits Viewer tab and plot the VIS2ZDATA & T3PHI (i.e. Closure phase) as a function
of the SPATIAL_FREQ. Note that it is the default view, so normally you don’t have to change it.
Select the three ATs configurations simultaneously and choose Station configuration in the Color
by scrolling menu (bottom right of the interface). You can also select the Draw Lines option in the
lower right corner.

In the plot we see the visibility decreasing and then oscillating around a plateau.
Ouestion : What is the cause of the oscillation?

Question : What determine the level of the platean?

Question : Conclude on the expected visibility curve for the L, M. and N bands

Question : Do yvou expect the real closure phase to be different to a one of our very simple
model? Why?




4 Setting-up a model for our object

OQuestion : How would vou model the star for our MATISSE observation?
For the ring, in the H-band, we will consider the following parameters:

o Minor-axis diameter: 10 mas

o Elongation ratio: 1.5

o Width: 4 mas

s Orientation of the major-axis: 707
Create a model with these two components and parameters values in the Target Editor menu.
Question : Which of these parameters are excepted to be constant between the H-band and the
N-band and which will depends on the wavelength? How?

Now go to the OIFits Viewer tab and plot the VIS2ZDATA & T3PHI (i.e. Closure phase) as a function

of the SPATIAL_FREQ. Note that it is the default view, so normally you don’t have to change it.
Select the three ATs configurations simultaneously and choose Station configuration in the Color
by scrolling menu (bottom right of the interface). You can also select the Draw Lines option in the
lower right corner.

In the plot we see the visibility decreasing and then oscillating around a plateau.
Ouestion : What is the cause of the oscillation?

Question : What determine the level of the platean?

Question : Conclude on the expected visibility curve for the L, M. and N bands

Question : Do you expect the real closure phase to be different to a one of our very simple
model? Why?

The star will not be resolved at all by MATISSE.
Point source is then the most relevant.
But a Uniform disk with D=0.16mas is also correct



4 Setting-up a model for our object

OQuestion : How would vou model the star for our MATISSE observation?
For the ring, in the H-band, we will consider the following parameters:

o Minor-axis diameter: 10 mas

o Elongation ratio: 1.5

o Width: 4 mas

s Orientation of the major-axis: 707
Create a model with these two components and parameters values in the Target Editor menu.
Question : Which of these parameters are excepted to be constant between the H-band and the
N-band and which will depends on the wavelength? How?

Now go to the OIFits Viewer tab and plot the VIS2ZDATA & T3PHI (i.e. Closure phase) as a function

of the SPATIAL_FREQ. Note that it is the default view, so normally you don’t have to change it.
Select the three ATs configurations simultaneously and choose Station configuration in the Color
by scrolling menu (bottom right of the interface). You can also select the Draw Lines option in the
lower right corner.

In the plot we see the visibility decreasing and then oscillating around a plateau.
Ouestion : What is the cause of the oscillation?

Question : What determine the level of the platean?

Question : Conclude on the expected visibility curve for the L, M. and N bands

Question : Do you expect the real closure phase to be different to a one of our very simple
model? Why?

The star will not be resolved at all by MATISSE.
Point source is then the most relevant.
But a Uniform disk with D=0.16mas is also correct

Minor-axis diameter: Constant as it represent the
dusty disk inner rim

Elongation : More or less constant if we assume that
the disk is geoemtrically thin (elongation is only due
to a projection effect)

Width: Larger in L, and even larger in N as these
bands probes colder materials than the H band
Orientation : Constant




4 Setting-up a model for our object

OQuestion : How would vou model the star for our MATISSE observation?
For the ring, in the H-band, we will consider the following parameters:

o Minor-axis diameter: 10 mas

o Elongation ratio: 1.5

o Width: 4 mas

s Orientation of the major-axis: 707
Create a model with these two components and parameters values in the Target Editor menu.
Question : Which of these parameters are excepted to be constant between the H-band and the
N-band and which will depends on the wavelength? How?

Now go to the OIFits Viewer tab and plot the VIS2ZDATA & T3PHI (i.e. Closure phase) as a function

of the SPATIAL_FREQ. Note that it is the default view, so normally you don’t have to change it.
Select the three ATs configurations simultaneously and choose Station configuration in the Color
by scrolling menu (bottom right of the interface). You can also select the Draw Lines option in the
lower right corner.

In the plot we see the visibility decreasing and then oscillating around a plateau.
OQuestion : What is the cause of the oscillation?

Question : What determine the level of the platean?

Question : Conclude on the expected visibility curve for the L, M. and N bands

Question : Do you expect the real closure phase to be different to a one of our very simple
model? Why?

The star will not be resolved at all by MATISSE.
Point source is then the most relevant.
But a Uniform disk with D=0.16mas is also correct

Minor-axis diameter: Constant as it represent the
dusty disk inner rim

Elongation : More or less constant if we assume that
the disk is geoemtrically thin (elongation is only due
to a projection effect)

Width: Larger in L, and even larger in N as these
bands probes colder materials than the H band
Orientation : Constant
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4 Setting-up a model for our object

Question : How would vou model the star for our MATISSE observation?
For the ring, in the H-band, we will consider the following parameters:

o Minor-axis diameter: 10 mas

o Elongation ratio: 1.5

o Width: 4 mas

s Orientation of the major-axis: 707
Create a model with these two components and parameters values in the Target Editor menu.
Question : Which of these parameters are excepted to be constant between the H-band and the
N-band and which will depends on the wavelength? How?
Now go to the OIFits Viewer tab and plot the VIS2ZDATA & T3PHI (i.e. Closure phase) as a function
of the SPATIAL_FREQ. Note that it is the default view, so normally you don’t have to change it.
Select the three ATs configurations simultaneously and ch Station configuration in the Color
by scrolling menu (bottom right of the interface). You can also select the Draw Lines option in the
lower right corner.
In the plot we see the visibility decreasing and then oscillating arou
OQuestion : What is the cause of the oscillation?
Question : What determine the level of the platean?
Question : Conclude on the expected visibility curve for the L, M. and N bands
Question : Do you expect the real closure phase to be different to a one of our very simple
model? Why?

The star will not be resolved at all by MATISSE.
Point source is then the most relevant.
But a Uniform disk with D=0.16mas is also correct

Minor-axis diameter: Constant as it represent the
dusty disk inner rim

Elongation : More or less constant if we assume that
the disk is geoemtrically thin (elongation is only due
to a projection effect)

Width: Larger in L, and even larger in N as these
bands probes colder materials than the H band
Orientation : Constant

Ring lobes

Flux ratio between the star (point source) and the
circumstellar disk (ring)



VLTI - MATISSE [2.8654 pm - 4.1824 pm] - A0-B2-C1-D0 / A0-G1-J2-)3 [ DO-G2-]3-K0
Day: 2022-01-02 - Source: FS CMa

Resolution of the circumstellar disk

Visibility plateau < Flux ratio between
d Iarge d|sk

Flatenning of the-eircuriistettar-disk

Made by OFitsExploreg MM C

H Large oscillations < Effect from the ring
Fstar=0.44
Fring=0.56
Flux of the star should be smaller in L thanin H !!!

30

0

T3PHI (deg)

-50

-100

-150

: : ; : : ; ; ; : : : : : : : : ; ; : ; Made by OIFitsEx plorer MM C
01 2 2 4 5 6 7 8 9101112131415 161718 19 2021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48
SPATIAL_FREQ (MA)

1 AD-B2-C1-D0O @ AD-G14243 1 DD-G243-K0

-200




(plot | data |

VLTI - MATISSE [2.8654 pm - 4.1824 pym] - A0-B2-C1-DO / A0-G1-J2-)3 / D0-G2-)3-KO0
Day: 2022-01-02 - Source: FS CMa

Resolution of the circumstellar disk

N DN

A\ F Visibility plateau <> Flux ratio between
FIatennmg\\%f;ht . central source and large disk
.................\E\“.-, BN EEEEEEEEEEEEEN 5 e e AR

Made by OIFitsExplorerjMMC ‘

H L Large oscillations <> Effect from the ring
Fstar=0.44 Fstar=0.2

Fring=0.56 Fring=0.8
Flux of the star should be smaller in L thanin H !!!

50

0

T3PHI (deg)

-50

-100

-150

Made by OIF itsEx plorerJMMC
01 2 3 45 6 7 8 9101112131415161718 19 2021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
SPATIAL_FREQ (MA)

B A0-B2-C1-DO B AO-G1-243 DO-G'Z-J.B-KO|

-200




4 Setting-up a model for our object

Question : How would vou model the star for our MATISSE observation?
For the ring, in the H-band, we will consider the following parameters:

o Minor-axis diameter: 10 mas

o Elongation ratio: 1.5

o Width: 4 mas

s Orientation of the major-axis: 707
Create a model with these two components and parameters values in the Target Editor menu.
Question : Which of these parameters are excepted to be constant between the H-band and the
N-band and which will depends on the wavelength? How?
Now go to the OIFits Viewer tab and plot the VIS2ZDATA & T3PHI (i.e. Closure phase) as a function
of the SPATIAL_FREQ. Note that it is the default view, so normally you don’t have to change it.
Select the three ATs configurations simultaneously and choose Station configuration in the Color
by scrolling menu (bottom right of the interface). You can also select the Draw Lines option in the
lower right corner.
In the plot we see the visibility decreasing and then oscillating arou
OQuestion : What is the cause of the oscillation?
Question : What determine the level of the platean?
Question : Conclude on the expected visibility curve for the L, M. and N bands
Question : Do you expect the real closure phase to be different to a one of our very simple
model? Why?

The star will not be resolved at all by MATISSE.
Point source is then the most relevant.
But a Uniform disk with D=0.16mas is also correct

Minor-axis diameter: Constant as it represent the
dusty disk inner rim

Elongation : More or less constant if we assume that
the disk is geoemtrically thin (elongation is only due
to a projection effect)

Width: Larger in L, and even larger in N as these
bands probes colder materials than the H band
Orientation : Constant

Ring lobes

Flux ratio between the star (point source) and the
circumstellar disk (ring)

The level of the plateau should decrease as the relative
flux of the star decreases with A
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The level of the plateau should decrease as the relative
flux of the star decreases with A

Yes, as our object is centro-symmetric (0° phase)
whereas the real object is highly assymetric due to the
skewedness of the inner rim
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5 About the instrumental sensitivity

Question : With such noise on the data, are the observation still useful?

You can change the Atmosphere quality value in the UV Coverage tab. When hovering a value, the
definition in term of seeing and coherence time (tp) is given. For instance, the AVERAGE atmosphere
correspond to a seeing of 17 and tp=3.2ms.

Question : Is there a significant gain in term of data quality for observation under GOOD
atmosphere quality? What about EXCELLENT?

Question : Is the data always useful even under AWFUL quality?
Duestion : Do the same with MATISSE_N instrument

Finally, let’s assume a much dimmer target, for instance with a L_band flux of 1 Jy. Change the Flux
in the Target Editor menu. Don’t forget to switch back to MATISSE_LM.

Question : Under which atmospheric quality will the data be useless?

Before continuing, put back the 39.7]y fiux for the L. band and a GOOD atmosphere quality.
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5 About the instrumental sensitivity

Yes the noise is very small actually.
Question : With such noise on the data, are the ohservation still useful? I This is due to the brightness of the source compared to
MATISSE sensitivity.

You can change the Atmosphere quality value in the UV Coverage tab. When hovering a value, the
definition in term of seeing and coherence time (tp) is given. For instance, the AVERAGE atmosphere
correspond to a seeing of 17 and tp=3.2ms.

Question : Is there a significant gain in term of data quality for observation under GOOD
atmosphere quality? What about EXCELLENT?

Question : Is the data always useful even under AWFUL quality?
Duestion : Do the same with MATISSE_N instrument

Finally, let’s assume a much dimmer target, for instance with a L_band flux of 1 Jy. Change the Flux
in the Target Editor menu. Don’t forget to switch back to MATISSE_LM.

Question : Under which atmospheric quality will the data be useless?

Before continuing, put back the 39.7]y fiux for the L. band and a GOOD atmosphere quality.
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5 About the instrumental sensitivity

Yes the noise is very small actually.
Question : With such noise on the data, are the observation still useful? This is due to the brightness of the source compared to
MATISSE sensitivity.

You can change the Atmosphere quality value in the UV Coverage tab. When hovering a value, the
definition in term of seeing and coherence time (tp) is given. For instance, the AVERAGE atmosphere
correspond to a seeing of 17 and tp=3.2ms.

Question : Is there a significant gain in term of data quality for observation under GOOD Not really because the star is very bright.

at shere quality? Wh out EXCELLENT? l
Question : Is the data always useful even under AWFUL quality?

Duestion : Do the same with MATISSE_N instrument

Yes, even if the errors are larger

Finally, let’s assume a much dimmer target, for instance with a L_band flux of 1 Jy. Change the Flux
in the Target Editor menu. Don’t forget to switch back to MATISSE_LM.

Question : Under which atmospheric quality will the data be useless?

Before continuing, put back the 39.7]y fiux for the L. band and a GOOD atmosphere quality.
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5 About the instrumental sensitivity

Question : With such noise on the data, are the observation still useful?

You can change the Atmosphere quality value in the UV Coverage tab. When hovering a value, the
definition in term of seeing and coherence time (1) is given. For instance, the AVERAGE atmosphere
correspond to a seeing of 17 and tp=3.2ms.

D

Question : Is the data always useful even under AWFUL quality?
Duestion : Do the same with MATISSE_N instrument

Finally, let’s assume a much dimmer target, for instance with a L_band flux™
in the Target Editor menu. Don’t forget to switch back to MATISSE_LM.

Question : Under which atmospheric quality will the data be useless?

Before continuing, put back the 39.7]y fiux for the L. band and a GOOD atmosphere quality.

Yes the noise is very small actually.
This is due to the brightness of the source compared to
MATISSE sensitivity.

Not really because the star is very bright.
Yes, even if the errors are larger

Errors are larger on the N band (instrument is less
sensitive + problem with sky emission)

However, the star is still very bright and observable
under every atmospheric conditions.
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Yes the noise is very small actually.
This is due to the brightness of the source compared to
MATISSE sensitivity.

Not really because the star is very bright.
Yes, even if the errors are larger

Errors are larger on the N band (instrument is less
sensitive + problem with sky emission)

However, the star is still very bright and observable
under every atmospheric conditions.
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5 About the instrumental sensitivity

Question : With such noise on the data, are the observation still useful?

You can change the Atmosphere quality value in the UV Coverage tab. When hovering a value, the
definition in term of seeing and coherence time (1) is given. For instance, the AVERAGE atmosphere

correspond to a seeing of 17 and tp=3.2ms.

Question : Is there a significant gain in term of data guality for observation under GOOD

atmosphere gquality? out EXCELLENT?
Question : Is the data always useful even under AWFUL quality?
Duestion : Do the same with MATISSE_N instrument

Finally, let’s assume a much dimmer target, for instance with a L_band flux™
in the Target Editor menu. Don’t forget to switch back to MATISSE_LM.

Question : Under which atmospheric quality will the data be useless?

Before continuing, put back the 39.7]y fiux for the L. band and a GOOD atmosphere quality.
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Yes the noise is very small actually.
This is due to the brightness of the source compared to
MATISSE sensitivity.

Not really because the star is very bright.
Yes, even if the errors are larger

Errors are larger on the N band (instrument is less
sensitive + problem with sky emission)

However, the star is still very bright and observable
under every atmospheric conditions.

AWFUL atmaspheric conditions (WORSE is
to0) !




6 Finding Calibrators



6 Finding Calibrators for our observations with SearchCal

Question : Find a good calibrator for MATISSE L&M bands (the best one might not be the first
in the list)

You can send the selected calibrator (right click on it first) back to ASPROZ using the SearchCal
Interop menu.

Question : Is this calibrator a good calibrator for MATISSE N band observation? (Check in
the OTFits viewer tah. Why?)

Let's now find a N-band calibrator. Select MATISSE_N in ASPROZ Instrument scrolling menu,
verify that FS CMa is still selected in the Targets list and send it again to SearchCal

Question : What has change in the SearchCal interface?
Question : Find a good calibrator for that band and send it back to ASPRO2

Now you have two calibrators, one for the L&M bands, and one for the N-band. You can plot their
excepted visibility curve in ASPROZ OIFits Viewer tab.

(uestion : Is the N-band calibrator a good calibrator for MATISSE L band observation? Why?
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06 31 5B8.7950
06 22 42,0084
06 22 06.1075
0618 58,8436
06 43 41.8409
06 44 59.2301
06 23 58,8079
0612 50.9078
06 43 41.8222
06 48 02,8390
06 31 55.6546
06 07 41.2042
06 06 55,8502

-12 04 51,7548
-11 52 39.0684
-14 36 12,3444
-14 02 46,8672
-14 50 00.1284
-11 40 38,4176
-11 34 37.3224
-15 2B 46,2684
-1518 14,0616
-15 39 48,3660
-15 24131508
-13 51 32,1156
-13 2313.9272
-09 04 07,6620
1017 21,1164
-16 02 59.8200
-12 28 32,1492
-18 03 44,1396
-12 0214,5932
-12 03 54,3456

below : (0.0

0.957
0.935
0.923
0.834
0.950
0.945
0.925
0.946
0.919
0.934
0.918
0.901
0.925
0,913
0.923
0.948
0.906
0.876
0.914
0,923

Maximum RA Separation (mn) : (10,0

0.008
0.004
0.013
0.030
0.008
0.004
0.013
0.008
0.005
0.012
0.015
0.013
0.011
0.018
0.013
0.010
0.015
0.019
0.018
0,013

0,273
1.007
1.000
0.268
0.462
1.657
0.027
0.176
1.465
0.216
0.350
1.000
0.069
1.000
0.352
1.000
0.829
0.044
0.365
0,155

0.710
0.885
0.964
1.445
0.771
0.810
0.950
0.803
0.991
0.885
0.8988
1.102
0.950
1.027
0.962
0.783
1.069
1.234
1.019
0,980

8.924
3.244
8.602
9.691
8.418
3.232
8.865
B8.798
3.265
9.114
9,500
6.781
7.289
9,370
8.482
9.498
8,234
7.912
10.970
8,670

oo 000000 000000000000

HD 41839

HD 46034
HD 45401
HD 45420
HD 44462
HD 44989
HD 44378
HD 47163
HD 46284
BD-15 1363
HD 44621
HOD 44040
HD 48599
HD 48869
HOD 44889
HD 42883
HD 48625
HD 49458
HD 46308
HD 41571

Kol
MO/ (1)
KO/
MLII
K311
K4l
MLII
K311l
M3l
Kol
MLII
M1/2(1)
MLII
K2/311
K4l
K2/311
M2l
K311l
MLII
K211

\Star IR *,
,Star,IR.*,
\Star, IR *,
,Star, IR, ¥,
,Star,IR.*,
\Star IR *,
,Star,IR.*,
,Star, IR *,
\Star IR *,
,Star,IR.*,
\Star, IR *,
,Star, IR, ¥,
,Star,IR.*,
\Star, IR *,
,Star.IR.*
,Star, IR *,
\Star IR *,
,Star,IR.*,
,Star, IR *,
.Star.R.*.

Maximum DEC Separation (degree) : [10.0

and above : |10.0

4.089
4.138
3.528
2.991
4.051
4,031
3.834
4.044
4.024
3.524
3.782
3.750
3.921
3.465
3.662
3.945
3.506
3.223
3.620
3.429

0.700
0.870
0.950
1.420
0.759
0.797
0.934
0.791
0.973
0.873
0.982
1.083
0.934
1.011
0.947
0.771
1.051
1.215
1.001
0,946

0.702
0.877
0.853
1.431
0.763
0.801
0.941
0.795
0.981
0.875
0.989
1.091
0.941
1.016
0.952
0.775
1.059
1.221
1.009
0,950

Reject Spectral Types (and unknowns) : v|0 [v|B [v|A [¥IF [¥|]G K
Reject Luminosity Classes (and unknowns) : | 1} W IV W]V ¥ VI
Reject Visiblity below : vis2:|0.5

Reject Visibility Accuracy above (or unknown) : vis2Errfvis2 (%) : |2.0
Reject Variability

Reject Multiplicity

Reject Invalid Object Types

Diameter quality : Maximum chi square : |20 Maximum relative error (3) : |10.0

. searching calibrators... done. Provided by JIfi




SearchcCal [c1]

File Edit Query Calibrators Interop Help
Query Parameters
1) Instrumental Configuration 2) Science Object 3) SearchCal Parameters

Magnitude Band : Name : Min. Magnitude (L) :

wavelength (L) [pm] : 3. RA 2000 [hh:mm:ss] : [06:28:17. Max. Magnitude (1) :
Max. Baseline [m] : 7. DEC 2000 [+/-dd:mm:ss] : :03:11. Scenario :

Magnitude (L) :
9 il RA Range [mn] : |240.0

DEC Range [deg]: |2

P | prefer ordering by Flux on the observed band Get Callbrators

Found Calibrators (1086 sources, 507 filtered)

Index dist HD RAJ2000 DEJ2000 vis2 vis2Err | diam_chi2z| LDD e_LDD_rel| GroupSize| SIMBAD SpType ObjTypes UD_L UD_M
22,485 07 30 25.7825| +0318 25.2216 0.841 0.029 0.172 410 9.691 HD 58538 K5Il \Star.IR.* o 1.387 1.395
31.874 04 27 24,9103 -02 01 00,9254 0.799 0.033 0.274 604 8.822 HD 28260 Malll StarR.* 0 1.575 1.587
11.872 0714 09.7570| -0915 24,4872 0.872 0.024 1.000 257 9.883 HD 55810 K341 Star IR ¥, o 1.237 1.243

1.960 06 21 20.1989) -14 02 46.8672 0.834 0.030 0.268 445 9.691 HD 44462 MLII \Star.IR.* g 1.420 1.431
40,676 0911 51,3113 -0658 46,4412 0,813 0.030 0.259 541 8.485 HD 78097 M2111 StarR.* 0 1.514 1.526
13.057 06 26 32.8483| -26 06 14.4504 0.853 0.029 0.467 .352 10.458 HD 45479 ML MEWE R, X, o 1.329 1.339

8.526 06 00 01.1302] -08 06 27.1548 0.870 0.024 0.053 265 9.624 HD 40672 K211 \Star.R.* g 1.246 1.251
41.727 03 48 38,9542 +0013 40,2888 0.888 0.022 0.098 169 10,390 HR 1182 K211 StarR.* 0 1.151 1.156
17.274 07 3811.8682| -1036 47,1492 0.885 0.020 1.000 .189 8.987 HD 61277 LEE Star IR ¥, o 1.170 1.176
27.067 07 58 20.6542| +02 13 29.1458 0.912 0.015 0.13%9 032 8.987 ¥14 CMi Kol (PME R, *E * P M o 1.017 1.020
17.554 0545 30,6451 -27 29 03,8976 0.861 0.022 1.170 315 8.164 HD 38567 M2/310 StarR.* 0 1.292 1.303
34,433 04 06 36,9067| -18 03 02,8980 0.901 0.018 0.285 .099 9.178 HD 26024 K31 Star IR ¥, o 1.082 1.087
2B.2B6 04 44 15,2938 -27 34 40.3716 0.897 0.020 0.265 123 10.200 HD 30182 Kalll Star IR, g 1.105 1.111
53.448 1000 59,2066 -0311 21,3936 0.902 0.015 0.676 091 7.977 HD 86829 K411l StarR.* 0 1.073 1.079
13.319 05 55 29.4552| -02 29 21,2568 0.871 0.022 1.000 262 8,893 HD 29909 KS/mMoll Star IR ¥, o 1.241 1.249
12.352 07 08 21.8892| -20 51 33.7428 0.908 0.016 0.478 066 8.608 HD 54519 K31l \Star, ** * R, o 1.049 1.055
27.217 081916.9226 -18 28 05,9916 0.851 0.033 0,133 365 11,613 HD 70040 M2111 StarR.* 1.341 1.352
16.768 07 36 21.1013| -161651.9456 0.842 0.029 0.488 0 9.693 HD 60944 M2 Star IR ¥, o 1.382 1.392

8.923 07 03 05.5848| -16 00 20.8296 0.887 0.021 0.143 o 9.435 HD 53088 Kalll \Star.IR.* g 1.156 1.162
12,242 0551 36,7433 -21 37 22,8216 0,865 0,026 0,641 n 9,948 HD 29423 M2111 StarlR.* A o 1,272 1.282

—

s | (LA B | (RS

o000 00000 0000000000

Filters

Reject stars farther than: Maximum RA Separation (mn): |10.0 Maximum DEC Separation (degree) : [10.0

Reject stars with magnitude : below : |0.0 and above : |10.0

Reject Spectral Types (and unknowns) : v|O [v|B [¢v|A [¥|F [v]G K
Reject Luminosity Classes (and unknowns) : 1 n m wliv v vlwvi
Reject Visiblity below : vis2:|0.5

Reject Visibility Accuracy above (or unknown) : vis2Errivis2 (%) :

Reject Variability

Reject Multiplicity

Reject Invalid Object Types

Diameter quality : Maximum chi square : 2,0 Maximum relative error (%) : |10.0

. searching calibrators... done. Provided by Jif




SearchcCal [c1]

File Edit Query Calibrators Interop Help
Query Parameters
1) Instrumental Configuration 2) Science Object 3) SearchCal Parameters

Magnitude Band : Name : Min. Magnitude (L) :
wavelength (L) [pm] : |3. RA 2000 [hh:mm:ss] : [06:28:17. Max. Magnitude (L) :
Max. Baseline [m] : 137, DEC 2000 [+/-dd:mm:ss] : |-13:03:11. Scenario :

Magnitude (L) : RA Range [mn] :

DEC Range [deg] :

Progress : Get Calibrators
Found Calibrators (1086 sources, 507 filtered)
Index dist RAJ2000 DEJ2000 vis2 vis2Err | diam_chi2z| LDD e_LDD_rel| GroupSize| SIMBAD SpType ObjTypes UD_L UD_M
22,485 07 30 25.7825| +0318 25.2216 0.841 0.029 0.172 410 9.691 HD 58538 K5Il \Star.IR.* 1.387 1.395
04 27 24,9103 -02 01 00,9254 0.799 0.033 0.274 604 8.822 HD 28260 Malll StarR.* 1.575 1,587
0714 09.7570)  -08 15 74.4R77 n.872 0.074 1.000 757 9.RR3 HD 55810 K3ralll .Sfar.|R.#% 1.237 1.243
HD 44462 MLIN StarR.* 1.420 1.431
HD 78097 M2111 o 1.514 1.526
HD 45479 ML 1.329 1.339
HD 40672 K211 1.246 1.251
HR 1182 K211 1.151 1.156
HD 61277 Ka/3l Star R ¥, 1.170 1.176
¥14 CMi ; 1.017 1.020
HD 38567 1 o 1.292 1.303
HD 26024 Very B”ght I 1.082 1.087
HD 30182 ] 1.105 1.111
& Lmag=2.9© 18y | e —
HD 54519 K31l Star ** *|R,| 3.196 1.049 1.055
HD 70040 M2111 StarR.*|  3.201 1.341 1,352
HD 60944 M2l Star R ¥, 3.206 1.382 1.392
HD 53088 Kalll StarIR.*  3.208 1.156 1.162
HD 29423 M2111 StarR* L 3.220 1,272 1.282

—

06 21 20.1988] -14 02 46.8672 0.834 0.030 0.268 445 9.691
0911 51,3113 -0658 46,4412 0.8 0.030 0.259 541 8.485
06 26 32.8B483| -26 06 14.4504 0.85 0.029 0.467 .332 10.458
06 00 01.1302] -08 06 27.1548 0.87 0.024 0.053 265 9.624
PEEEEEREEEY -0 L 0.888 0.022 0.098 169 10,390

-10 36 47,1492 0.885 0.020 1.000 189 8.987

Close tO th Object : G et 0.912 0.015 0.139 :032 8.987

= [N = |k

11 o -27 2t 315 8.164
12 34.433 04 06 36.9067, -18 02 Not tOO reSO|Ved .099 9.179
13 2B.2B6 04 4415.2938 -27 3¢ 123 10.200
14 53.448 1000 59,2066 -0311 21,3936 0.902 0.015 0.676 091 7.977
15 13.319 05 55 29.4552| -02 29 21.2568 0.871 0.022 1.000 262 8.893
12.352 07 08 21.8892| -20 51 33.7428 0.908 0.016 0.478 066 8.608

27.217 081916.9226 -18 28 05,9916 0.851 0.033 0,133 365 11,613

16.768 07 36 21.1013| -1616 51.9456 0.842 0.029 0.488 o 9.693

8.923 07 03 05.5848| -16 00 20.8296 0.887 0.021 0.143 o 9.435

12,242 0551 36,7433 -21 37 22,8216 0,865 0,026 0,641 n 9,948

(==Ji=]{=]=]l=}l=]l=]le)l=]l=]le)=]l=]l=]=Nelfei=]]=]

Filters

Reject stars farther than: Maximum RA Separation (mn): |10.0 Maximum DEC Separation (degree) : [10.0

Reject stars with magnitude : below : |0.0 and above : |10.0

Reject Spectral Types (and unknowns) : v|O [v|B [¢v|A [¥|F [v]G K
Reject Luminosity Classes (and unknowns) : 1 n m wliv v vlwvi
Reject Visiblity below : vis2:|0.5

Reject Visibility Accuracy above (or unknown) : vis2Errivis2 (%) :

Reject Variability

Reject Multiplicity

Reject Invalid Object Types

Diameter quality : Maximum chi square : 2,0 Maximum relative error (%) : |10.0

. searching calibrators... done. Provided by Jif




6 Finding Calibrators for our observations with SearchCal

Question : Find a good calibrator for MATISSE L&M bands (the best one might not be the first ’

in the list)

n send the selected calibrator (right click on it first) back to ASPRO2 using the SearchCal

Question : Is this calibrator a good calibrator for MATISSE N band observation? (Check in
the OIFits viewer tah. Why?)

Let's now find a N-band calibrator. Select MATISSE_N in ASPROZ Instrument scrolling menu,
verify that FS CMa is still selected in the Targets list and send it again to SearchCal

Question : What has change in the SearchCal interface?

Question : Find a good calibrator for that band and send it back to ASPRO2

Now you have two calibrators, one for the L&M bands, and one for the N-band. You can plot their
excepted visibility curve in ASPROZ OIFits Viewer tab.

Duestion : Is the N-band calibrator a good calibrator for MATISSE L band observation? Why?

There are many good calibrators for the L band.

The best might be HD44462 at it is at the same time,
one a the brightest (Lmag = 2.99 = 18Jy) and closest
(2°), and it is also barely resolved (V > 0.8)



6 Finding Calibrators for our observations with SearchCal

Question : Find a good calibrator for MATISSE L&M bands (the best one might not be the first ’
in the list)

You can send the selected calibrator (right click on it first) back to ASPROZ using the SearchCal
Interop menu.

Question : Is this calibrator a good calibrator for MATISSE N band observation? (Check in
the O1Fits viewer tab. Why?)

Let's now find a N-band calibrator. Select MATISSE_N in ASPROZ Instrument scrolling menu,
verify that FS CMa is still selected in the Targets list and send it again to SearchCal

Question : What has change in the SearchCal interface?

Question : Find a good calibrator for that band and send it back to ASPRO2

Now you have two calibrators, one for the L&M bands, and one for the N-band. You can plot their
excepted visibility curve in ASPROZ OIFits Viewer tab.

(uestion : Is the N-band calibrator a good calibrator for MATISSE L band observation? Why?

There are many good calibrators for the L band.

The best might be HD44462 at it is at the same time,
one a the brightest (Lmag = 2.99 = 18Jy) and closest
(2°), and it is also barely resolved (V > 0.8)



SearchcCal [c1]

File Edit Query Calibrators Interop Help
Query Parameters
1) Instrumental Configuration 2) Science Object 3) SearchCal Parameters

Magnitude Band : Name : Min. Magnitude (L) :
wavelength (L) [pm] : |3. RA 2000 [hh:mm:ss] : [06:28:17. Max. Magnitude (L) :
Max. Baseline [m] : 137, DEC 2000 [+/-dd:mm:ss] : |-13:03:11. Scenario :

Magnitude (L) : RA Range [mn] :

DEC Range [deg] :

Progress : Get Calibrators
Found Calibrators (1086 sources, 507 filtered)
Index dist HD RAJ2000 DEJ2000 vis2 vis2Err | diam_chi2z| LDD e_LDD_rel| GroupSize| SIMBAD SpType ObjTypes UD_L UD_M
22,485 07 30 25.7825| +0318 25.2216 0.841 0.028 0,172 410 9.591 HD 559539 K5Il \Star IR *, . . . 1.387 1.385
31.874 04 27 24,9103| -02 01 00,9264 0,799 0.033 0,274 604 8.822 HD 28260 M4l Star R o 0 0 dhoE 7 1,587
11.872 0714 08.7570/ 0915 24,4877 n.877 n.074 1.000 257 9.883 HN 55810 K24l .Sfar.|R.#% .05° : € 1.237 1.243
1.960 06 21 20.19838] -14 02 46,8672 0.834 0.030 0.268 445 9.591 HD 44462 ML JStar IR *, . . . 1.420 1.431
40,676 091151,3113| -0658 46,4412 0.813 0.030 0.259 541 8.485 HD 79097 M2l StarR*| 3. : 1514 1.526
13.057 06 26 32.8483| -26 06 14.4504 0.853 0.029 0.467 352 10.458 HD 45479 ML NN IR, ¥, o 0 0 1.329 1.339
8.526 06 00 01.1302| -08 05 27.1548 0.870 0.024 0.053 265 9.624 HD 40672 K211 \Star IR *, . } 1.2485 1.251
41,727 032 48 38,9542| +0013 40,2888 0,888 0.022 0.098 169 10,320 HR 1182 K211 Star R o 0 0 1.151 1.156
17.274 07 3811.8682| -10 36 47.1452 0.885 0.020 1.000 189 8.987 HD 61277 LEE Star R ¥, o o o 1.170 1.176
27.067 07 58 20.6542| +0213 29.1468 0.912 0.015 0,138 .032 8.987 ¥14 CMi Kol (PME R, *k # PME . ; } 1.017 1.020
17,254 0545 30,6451 -27 29 03,8976 0,861 0.022 1170 315 8.164 HD 38567 M2/3111 StarR.* o 0 0 1.282 1.303
34,433 04 06 36.9067| -18 03 02,8980 0.901 0.018 0.285 .059 9.179 HD 2

2B.2B6 04 44 15,2938 -27 34 40.3716 0.897 0.020 0.265 123 10.200 HD 3 N mag = 3 <:> 2Jy

53.448 10 00 59,2066 -03 11 21,3936 0,902 0.015 0,676 .001 7.977 HD 8
13.319 05 55 29,4552 -02 29 21,2568  0.871 0.022 1.000 262 8.893 HD 2 v %093
12.352 07 08 21.8892] -2051 33.7428|  0.908 0.016 0.478 .066 8.608 HD 5 MATlSSE N ba nd SenSItIVIty on ATS = 25Jy
27.217 081016,9226 -18 28 05,9916  0.851 0.033 0133 365 11,613 HD 7
16.768 07 36 21,1013 -16 16 51,9456  0.842 0.029 0.488 . 9,693 HD 60944 M2l .StarR%| 3.206] 3.026] 3.130 1.382 1.392
8.923 07 03 05.5848 -16 00 20,8296 0.887 0.021 0.143 . 9,435 HD 53088 K4l .Star/R* 3.208 2989 3.169 1.156 1.162
HD 29423 M2l .Star/R.* 3,220 3.010 3,090 1.272

—

s | LA 4 W (RS

12,242 0551 36,7433 -21 37 22,8216 0,865 0,026 0,641 n 9,948

(==Ji=]{=]=]l=}l=]l=]le)l=]l=]le)=]l=]l=]=Nelfei=]]=]

Filters

Reject stars farther than: Maximum RA Separation (mn): |10.0 Maximum DEC Separation (degree) : [10.0

Reject stars with magnitude : below : |0.0 and above : |10.0

Reject Spectral Types (and unknowns) : v|O [v|B [¢v|A [¥|F [v]G K
Reject Luminosity Classes (and unknowns) : 1 n m wliv v vlwvi
Reject Visiblity below : vis2:|0.5

Reject Visibility Accuracy above (or unknown) : vis2Errivis2 (%) :

Reject Variability

Reject Multiplicity

Reject Invalid Object Types

Diameter quality : Maximum chi square : 2,0 Maximum relative error (%) : |10.0

. searching calibrators... done. Provided by Jif




6 Finding Calibrators for our observations with SearchCal

Question : Find a good calibrator for MATISSE L&M bands (the best one might not be the first ’

in the list)

You can send the selected calibrator (right click on it first) back to ASPROZ using the SearchCal
Interop menu.

Question : Is this calibrator a good calibrator for MATISSE N band observation? (Check in
the OIFits viewer tah. Why?)

Let's now find a N-band calibrator. Select MATISSE_N in ASPROZ Instrument scrolling menu,
verify that FS CMa is still selected in the Targets list and send it again to SearchCal

Question : What has change in the SearchCal interface?

Question : Find a good calibrator for that band and send it back to ASPRO2

Now you have two calibrators, one for the L&M bands, and one for the N-band. You can plot their
excepted visibility curve in ASPROZ OIFits Viewer tab.

Duestion : Is the N-band calibrator a good calibrator for MATISSE L band observation? Why?

There are many good calibrators for the L band.

The best might be HD44462 at it is at the same time,
one a the brightest (Lmag = 2.99 = 18Jy) and closest
(2°), and it is also barely resolved (V > 0.8)

No, it is too faint : Nmag=2,9 = 2.5 Jy
MATISSE sensitivity is about 25 Jy in the N band



6 Finding Calibrators for our observations with SearchCal

Question : Find a good calibrator for MATISSE L&M bands (the best one might not be the first ’

in the list)

You can send the selected calibrator (right click on it first) back to ASPROZ using the SearchCal
Interop menu.

Question : Is this calibrator a good calibrator for MATISSE N band observation? (Check in
the O1Fits viewer tab. Why?)

Let's now find a N-band calibrator. Select MATISSE_N in ASPROZ Instrument scrolling menu,
verify that FS CMa is still selected in the Targets list and send it again to SearchCal

Question : What has change in the SearchCal interface?

Question : Find a good calibrator for that band and send it back to ASPROZ

Now you have two calibrators, one for the L&M bands, and one for the N-band. You can plot their
excepted visibility curve in ASPROZ OIFits Viewer tab.

(uestion : Is the N-band calibrator a good calibrator for MATISSE L band observation? Why?

There are many good calibrators for the L band.

The best might be HD44462 at it is at the same time,
one a the brightest (Lmag = 2.99 = 18Jy) and closest
(2°), and it is also barely resolved (V > 0.8)

No, it is too faint : Nmag=2,9 = 2.5 Jy
MATISSE sensitivity is about 25 Jy in the N band
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File Edit Query Calibrators

Query Parameters

1) Instrument

Progress :

e

Magnitude Band :
avelength (N) [pm] :

Interop Help

Found Calibrators (112 sources, 100 filtered)

Index dist

[ [0 [ &= |w [ =

8
9
1
1
1

e

Filters

Reject stars farther than:

Reject stars with magnitude :

1.541E-6
14.738
2L, /56L
18,621
57.361
50,135
6.239
B8.572
42,584
23.280
6.401
18,745

HD
45677
43635

RAJ2000
06 28 17.4223
06 16 01,8041
U2 UD £/, bbodg
07 16 34,9932
10 26 05.4266
03 06 33.4922
06 47 37.2221
06 47 15.8011
09 21 29,5915
07 43 32,3868
06 54 11.3983
07 44 56,9933

DEJ2000

vis2

2) Science Object
N bv

vis2Err

-13 03 11.1276 {15000 {2 110E5

-27 30 34,6536
cLL 2L LD ALY
-27 52 52.2444
-16 50 10.6476
-06 05 18,7980
-08 59 54,6036
-20 19 30,0792
-23 57 55,5768
-28 24 39.1752
-12 02 19.0608
-15 41 50,0028

0.742
[*A-1F)
0.732
0.800
0.760
0.796
0.788
0.798
0.858
0.848
0.977

Maximum RA Separation (mn) : (10.0

Reject Spectral Types (and unknowns) :

below : (0.0

Reject Luminosity Classes (and unknowns) :

Reject Visiblity below :

Reject Visibility Accuracy above (or unknown) :

Reject Variability

Reject Multiplicity

vis2: (0.5

Reject Invalid Object Types

Diameter quality :

[*f searching calibrators... done.

Maximum chi square : |2,0

vis2Errjvis2 (%) : |2.0

0.042
[*AvE ]
0.045
0.043
0.048
0.039
0.036
0.043
0.026
0.027
0.004

Magnitude (N) :

SearchCal [c1]

Mame : [Q
RA 2000 [hh:mm:ss] : |06:28:17.422
DEC 20

Al L2EILE

diam_chiz

LDD

e LDD_rel| GroupSize

267.114 NGNS

0.093
wous
0.094
0.002
1.000
0.029
0.074
0.017
0.013
1.000
0.085

5.435
ER-Fl-]
5.547
4,707
5.220
4,764
4,872
4,736
3.910
4.053
1.524

9.211
2430
9.501
11.610
11.151
10.394
9.288
11,612
9.691
9.563
8.738

SIMBAD
HD 45677
HD 43635
*eps Lep
HR 2766
* mu. Hya
HD 19349
HD 48331
HD 45350
*tet Pyx

*¥1 Pup
*tet CMa

OO0 0o00 000 C OO

SpType
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6 Finding Calibrators for our observations with SearchCal

Question : Find a good calibrator for MATISSE L&M bands (the best one might not be the first ’
in the list)

You can send the selected calibrator (right click on it first) back to ASPROZ using the SearchCal
Interop menu.

Question : Is this calibrator a good calibrator for MATISSE N band observation? (Check in
the OIFits viewer tah. Why?)

Let's now find a N-band calibrator. Select MATISSE_N in ASPROZ Instrument scrolling menu,
verify that FS CMa is still selected in the Targets list and send it again to SearchCal

Question : What has change in the SearchCal interface?

Question : Find a good calibrator for that band and send it back to ASPRO2

Now you have two calibrators, one for the L&M bands, and one for the N-band. You can plo
excepted visibility curve in ASPROZ OIFits Viewer tab.

Duestion : Is the N-band calibrator a good calibrator for MATISSE L band observation? Why?

There are many good calibrators for the L band.

The best might be HD44462 at it is at the same time,
one a the brightest (Lmag = 2.99 = 18Jy) and closest
(2°), and it is also barely resolved (V > 0.8)

No, it is too faint : Nmag=2,9 = 2.5 Jy
MATISSE sensitivity is about 25 Jy in the N band

The band is now set to N : the magnitude given in the
N band one, i.e. -1.23.
There are less calibrators found than for L band!

HD43635 is a fairly good one : bright -0.539 and en':
too resolved V>0.74 and not too far 14°. =
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| (plot | data |

VLTI - MATISSE [7.937 pm - 13.0211 pm] - A0-B2-C1-DO / A0-G1-J2-J3 / D0-G2-J3-KO
Day: 2022-01-02 - Source HD 43635
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Good calibrator in N band (bright and not too resolved)
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Day: 2022-01-02 - Source: HD 43635
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There are many good calibrators for the L band.

6 Finding Calibrators for our observations with SearchCal

The best might be HD44462 at it is at the same time,
Question : Find a good calibrator for MATISSE L&M bands (the best one might not be the first | _ one a the brightest (Lmag = 2.99 = 18lJy) and closest
in the list) (2°), and it is also barely resolved (V > 0.8)
You can send the selected calibrator (right click on it first) back to ASPROZ using the SearchCal
Interop menu.

:-iil-u:-:[“']-[-l-lt \]j-«;:rllllh ;_';;Ilf;‘t:]u][:rlti'lil cood calibrator for MATISSE N band observation? (Check in No, T b Nmag=2,9 o Jy
. 5 EWer ram. i) R g o .

. - — - — : MATISSE sensitivity is about 25 Jy in the N band

Let's now find a N-band calibrator. Select MATISSE_N in ASPROZ Instrument scrolling menu,

verify that FS CMa is still selected in the Targets list and send it again to SearchCal

Question : What has change in the SearchCal interface? The band is now set to N : the magnitude given in the
N band one, i.e. -1.23.

Question : Find a good calibrator for that band and send it back to ASPRO2
There are less calibrators found than for L band!

Now you have two calibrators, one for the L&M bands, and one for the N-band. You can plo
excepted visibility curve in ASPRO2 OIFits Viewer tab.

Question : Is the N-band calibrator a good calibrator for MATISSE L band observation? Why?

HD43635 is a fairly good one : bright -0.539 and yet not
too resolved V>0.74 and not too far 14°.

No it is much too resolved in the L band.
Resolution in L with 130m : 250 A/B = 5.7 mas
This is very closed to HD43635 diameter 5.4 mas
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8 Bonus : Beyond our MATISSE Observation

8.1 Resolving the stellar surface

8.2 Studying the circumstellar gas geometry and Kinematics

Interferometric observations with a high-enough spectral resolution (R>500) allows to separate cir-
cumstellar gas and dust by looking at narrow spectral features such as emission lines of hydrogen. It
also enables the study of the gas kinematics.

Question : Which VLTI and CHARA instrument(s) offer{s) a high-enough spectral resolution
to resolve emission lines?

Question : How is it possible to constrain kinematics using spectro-interferometry? What reso-
lution is needed to measure velocities of the order of 100km/s?

Load the model model FSCMa_HIGH_BrAlpha.fits. It contains a model of a star surrounded by
rotating gaseous disk and the inner rim of a dusty disk. It is computed in 201 narrow spectral channels
centred on the Bror (4.055um) emission line.

Select MATISSE_LM, and SI_PHOT_LM_MEDIUM instrument mode (in the UV Coverage tab).
Uncheck Add error noise to data and finally look at the VIS2ZDATA and T3PHI plots.

Question : Do you see the effects of the emission line on the visibility and closure phase? Explain
them (Use the zoom on the plot). Change the resolution to HIGH and VERY_HIGH...




Z Aspro2 [c2]
File Edit Interop Help

Targets Main settings Configuration(s) Constraints
(Q,¥ Simbad ] Interferometer (VLTI UT1 UT2 UT3 UT4 Night restriction
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~ HD 43635 (cal) Instrument |PIONIER AG B2 DO C1 Min. Elevation |30 Wind []

Status: Warning

[ Notebook | Map | Observability | UV coverage | OIFits viewer |

plot | data

VLTI - PIONIER [1.533 pm - 1.772 pm] - A0-B2-C1-DO f A0-G1-)2-)3 | D0-G2-]3-K0O
Day: 2022-01-02 - Source: F5 CMa

Using PIONIER (shortest A at VLTI) and the 130m baseline (longest at VLTI)

Let’s consider only the star itself

VIS2DATA
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8 Bonus : Beyond our MATISSE Observation

; stellar diameter using the VLTI? What are the two
advantages of using CHARA for that purpose?

Switch to the CHARA array in the Interferometer scrolling menu. In the Period, choose CHARA
Future and finally, in Instrument choose SPICA_6T.

Question : Can we constrain the stellar diameter with CHARA/SPICA? What about the limb
darkening or a putative stellar surface flattening?

8.2 Studying the circumstellar gas geometry and Kinematics

Interferometric observations with a high-enough spectral resolution (R>500) allows to separate cir-
cumstellar gas and dust by looking at narrow spectral features such as emission lines of hydrogen. It
also enables the study of the gas kinematics.

Question : Which VLTI and CHARA instrument(s) offer(s) a high-enough spectral resolution
to resolve emission lines?

Question : How is it possible to constrain kinematics using spectro-interferometry? What reso-
lution is needed to measure velocities of the order of 100km/s?

Load the model model FSCMa_HIGH_BrAlpha.fits. It contains a model of a star surrounded by
rotating gaseous disk and the inner rim of a dusty disk. It is computed in 201 narrow spectral channels
centred on the Bror (4.055um) emission line.

Select MATISSE_LM, and SI_ PHOT_LM_MEDIUM instrument mode (in the UV Coverage tab).
Uncheck Add error noise to data and finally look at the VIS2DATA and T3PHI plots.

Question : Do you see the effects of the emission line on the visibility and closure phase? Explain
them (Use the zoom on the plot). Change the resolution to HIGH and VERY_HIGH...

No the object is fully unresolved : V>0.99

CHARA => 330m (2.5 gain in resolution, VLTI => 130m)
SPICA => R band (2.5 gain in resolution compared to H)
Total gain in angular resolution = 6.25

Yes we can constrain the diameter (V=0.81 for
B=330m). However, we need a good accuracy on the
measurements!

No we cannot constrain the limb darkening or
flattening as the the is not resolve enough
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8.1 Resolving the stellar

Question : Is it pc e to e stellar diameter using the VLTI? What are the two
advantages of using CHARA for that purpose?

Switch to the CHARA array in the Interferometer scrolling menu. In the Period, choose CHARA
Future and finally, in Instrument choose SPICA_6T.

Question : Can we constrain the stellar diameter with CHARA/SPICA? What about the limb
darkening or a putative stellar surface flattening?

8.2 Studying the circumstellar gas geometry and Kinematics
Interferometric observations with a high-enough spectral resolution (R>500) allows to separate cir-
cumstellar gas and dust by looking at narrow spectral features such as emission lines of hydrogen. It
also enables the study of the gas kinematics.

: Which VLTI and CHARA instrument(s) offer{s) a high-enough spectral resolution
to resolve emission lines?
Question : How is it possible to constrain kinematics using spectro-interferometry? What reso-
lution is needed to measure velocities of the order of 100km/s?
Load the model model FSCMa_HIGH_BrAlpha.fits. It contains a model of a star surrounded by
rotating gaseous disk and the inner rim of a dusty disk. It is computed in 201 narrow spectral channels
centred on the Bror (4.055um) emission line.
Select MATISSE_LM, and SI_ PHOT_LM_MEDIUM instrument mode (in the UV Coverage tab).
Uncheck Add error noise to data and finally look at the VIS2DATA and T3PHI plots.
Question : Do you see the effects of the emission line on the visibility and closure phase? Explain
them (Use the zoom on the plot). Change the resolution to HIGH and VERY_HIGH...

No the object is fully unresolved : V>0.99

CHARA => 330m (2.5 gain in resolution, VLTI => 130m)
SPICA => R band (2.5 gain in resolution compared to H)
Total gain in angular resolution = 6.25

Yes we can constrain the diameter (V=0.81 for
B=330m). However, we need a good accuracy on the
measurements!

No we cannot constrain the limb darkening or
flattening as the the is not resolve enough

On VLTI, GRAVITY and MATISSE
On CHARA : SPICA and MYSTIC
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8 DBonus : Beyond our MATISSE Observation

8.1 Resolving the stellar surface

le ; ar diameter using the VLTI? What are the two
ages of using CHARA for that )8

Switch to the CHARA array in the Interferometer scrolling menu. In the Period, choose CHARA
Future and finally, in Instrument choose SPICA_6T.

Question : Can we constrain the stellar diameter with CHARA/SPICA? What about the limb
darkening or a putative stellar surface flattening?

8.2 Studying the circumstellar gas geometry and Kinematics

Interferometric observations with a high-enough spectral resolution (R>500) allows to separate cir-
cumstellar gas and dust by looking at narrow spectral features such as emission lines of hydrogen. It
also enables the study of the gas kinematics.

Question : Which VLTI and CHARA instrument(s) offer(s) a high-enough spectral resolution
to resolve emission lines?

Question : How is it possible to constrain kinematics using spectro-interferometry? What reso-
lution is needed to measure velocities of the order of 100km/s?

Load the model model FSCMa_HIGH_BrAlpha.fits. It contains a model of a star surrounded by
rotating gaseous disk and the inner rim of a dusty disk. It is computed in 201 narrow spectral channels
centred on the Bror (4.055um) emission line.

Select MATISSE_LM, and SI_ PHOT_LM_MEDIUM instrument mode (in the UV Coverage tab).
Uncheck Add error noise to data and finally look at the VIS2DATA and T3PHI plots.

Question : Do you see the effects of the emission line on the visibility and closure phase? Explain
them (Use the zoom on the plot). Change the resolution to HIGH and VERY_HIGH...

No the object is fully unresolved : V>0.99

CHARA => 330m (2.5 gain in resolution, VLTI => 130m)
SPICA => R band (2.5 gain in resolution compared to H)
Total gain in angular resolution = 6.25

Yes we can constrain the diameter (V=0.81 for
B=330m). However, we need a good accuracy on the
measurements!

No we cannot constrain the limb darkening or
flattening as the the is not resolve enough

On VLTI, GRAVITY and MATISSE
On CHARA : SPICA and MYSTIC

Doppler effect : shift of the wavelength of the light
when receiver and emitter have a relative velocity Av.

AX _ Av
A }\
. C
To detect 100km/s shift <> R = e 3000



8 DBonus : Beyond our MATISSE Observation

8.1 Resolving the stellar surface

le ; ar diameter using the VLTI? What are the two
ages of using CHARA for that IS

Switch to the CHARA array in the Interferometer scrolling menu. In the Period, choose CHARA
Future and finally, in Instrument choose SPICA_6T.

Question : Can we constrain the stellar diameter with CHARA/SPICA? What about the limb
darkening or a putative stellar surface flattening?

8.2 Studying the circumstellar gas geometry and Kinematics

Interferometric observations with a high-enough spectral resolution (R>500) allows to separate cir-
cumstellar gas and dust by looking at narrow spectral features such as emission lines of hydrogen. It
also enables the study of the gas kinematics.

Question : Which VLTI and CHARA instrument(s) offer(s) a high-enough spectral resolution
to resolve emission lines?

Question : How is it possible to constrain kinematics using spectro-interferometry? What reso-
lution is needed to measure velocities of the order of 100km/s?

Load the model model FSCMa_HIGH_BrAlpha.fits. It contains a model of a star surrounded by
rotating gaseous disk and the inner rim of a dusty disk. It is computed in 201 narrow spectral channels
centred on the Bror (4.055um) emission line.

Select MATISSE_LM, and SI_ PHOT_LM_MEDIUM instrument mode (in the UV Coverage tab).
Uncheck Add error noise to data and finally look at the VIS2DATA and T3PHI plots.

Question : Do you see the effects of the emission line on the visibility and closure phase? Explain
them (Use the zoom on the plot). Change the resolution to HIGH and VERY_HIGH...

No the object is fully unresolved : V>0.99

CHARA => 330m (2.5 gain in resolution, VLTI => 130m)
SPICA => R band (2.5 gain in resolution compared to H)
Total gain in angular resolution = 6.25

Yes we can constrain the diameter (V=0.81 for
B=330m). However, we need a good accuracy on the
measurements!

No we cannot constrain the limb darkening or
flattening as the the is not resolve enough

On VLTI, GRAVITY and MATISSE
On CHARA : SPICA and MYSTIC

Doppler effect : shift of the wavelength of the light
when receiver and emitter have a relative velocity Av.

AX _ Av
A }\
. C
To detect 100km/s shift <> R = e 3000



'/) Target Editor '// Target Editor

[ Targets Models Groups | | | Targets | Models | Groups |
I=3 Models Model I3 Models Model
|~ < Fs cMa Mode Analytical ® User Model < FS CHMa Mode Analytical ® User Model

State ® enabled disabled State ® enabled (0 disabled

File /data/ASPRO2/modelFSCMaHIGHBrAlpha.fits File /data/ASPRO2/modelFSCMaHIGHBrAlpha.fits
Scale |8.9892E-2 Scale |8.9892E-2

Rotation (0.00 Rotation |0.00

| Fits Image Fits Image

ARA (mas) - [Northl] ARA (mas) - [Northl

Inner Rim of dusty disk !

Coordinates: L Coordinates:
RA: 00:00:00 RA: 00:00:00
DE: +00:00:00 DE: +00:00:00

1

0
9
8
7
6
5
4
3
2
1
0
-1

Increments: 4 Increments:
RA: 8.99E-2 mas RA: 8.99E-2 mas
DE: 8.99E-2 mas y DE: 8.99E-2 mas

Image FOV:

Ce ntral Star 21.934 mas

Pixels:
244 x 244

+ ’ Image:103/201

ADE (mas) - [East]

Model A:

Gaseous disk emission

LUT table |aspro-isophot | ¥| Color scale |[LOGARITHMIC | v | Display keywords Animate LUT table |aspro-isophot |¥| Color scale |LOGARITHMIC |v Display keywords Animate

Cancel OK Cancel OK

Image in the continuum Image in one channel of the Bra line




'/) Target Editor '// Target Editor

[ Targets Models Groups | | | Targets | Models | Groups |
I=3 Models Model I3 Models Model
|~ < Fs cMa Mode Analytical ® User Model < FS CHMa Mode Analytical ® User Model

State ® enabled disabled State ® enabled (0 disabled

File /data/ASPRO2/modelFSCMaHIGHBrAlpha.fits File /data/ASPRO2/modelFSCMaHIGHBrAlpha.fits

Scale [8.9892E-2 Scale |8.9892E-2

| | Emission different at every A

ARA (mas) - INorth] _ ‘ In the line due to Doppler
Inner Rim of dusty disk

Coordinates: L ‘ Coordinates:
RA: 00:00:00 \ RA: 00:00:00
DE: +00:00:00 DE: +00:00:00

Rotation (0.00

—

Increments: - 4 Increments:
RA: 8.99E-2 mas RA: 8.99E-2 mas
DE: 8.99E-2 mas y DE: 8.99E-2 mas

Image FOV:

Ce ntral Star ) 21.934 mas

Pixels:
244 x 244

ADE (mas) - [East]

+ g ! Image:103/201

Gaseous disk emission | Velocity field of rotating disk
Overplotted on the image

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

COO YD BEWNFRFOFNWBEUONOO®DO

L

Cancel OK Cancel OK

Image in the continuum Image in one channel of the Bra line




[ data |

[ plot

VLTI - MATISSE [3.9558 pm - 4.1566 um] - A0-B2-C1-DO / A0-G1-J2-)3 / DO-G2-J3-K0
Day: 2021-01-02 - Source: FS CMa

VIS2DATA

Q o @ e e QrietiiRe B
N W R U N DO © O

o
H

S o
Lo = )

Let’s zoom here

w
o

T3PHI (deg)

Made by OIFitsEx plorerdJMMC |
15 16 17 18 19 20 21 32 33 34 35
SPATIAL_FREQ (MA)

B

3,955 3,960 3.965 3.970 3,975 3.980 3.985 3,990 3.995 4.000 4.005 4.010 4.015 4.020 4.025 4.030 4.035 4.040 4.045 4,050 4.055 4.060 4.065 4.070 4.075 4.080 4.085 4.090 4.095 4,100 4,105 4.110 4.115 4,120 4.125 4.130 4,135 4,140 4.145 4,150 4.155

Small but detectable effect in the Bra. emission line




plot L(iata

VLTI - MATISSE [3.9558 um - 4.1566 pm] - A0-B2-C1-D0 / A0-G1-)2-)3 / D0O-G2-J3-K0
Day: 2021-01-02 - Source: FS CMa

VIS2DATA

_Made by OFFitsExplorerjnnc|

T3PHI (deg)

Made by OIFitsEx plorerdJMMC |
8.00 8.05 8.10 . . i i ; b ; 8.50 8.55
SPATIAL_FREQ (MA) 3

T

3,955 3.960 3,965 3.970 3.975 3.980 3.985 3,990 3.995 4.000 4.005 4.010 4.015 4.020 4.025 4.030 4.035 4.040 4,045 4.050 4.055 4.060 4.065 4.070 4.075 4.080 4.085 4.090 4.095 4,100 4.105 4.110 4.115 4.120 4,125 4,130 4.135 4.140 4.145 4.150 4.155

Rise in the visibility <> object smaller in the emission line
Signal in the Closure Phase <~ non-centro-symmetric object in each spectral channel




8 DBonus : Beyond our MATISSE Observation

8.1 Resolving the stellar surface

o CHARA for that

Switch to the CHARA array in the Interferometer scrolling menu. In the Period, choose CHARA
Future and finally, in Instrument choose SPICA_6T.

Question : Can we constrain the stellar diameter with CHARA/SPICA? What about the limb
darkening or a putative stellar surface flattening?

8.2 Studying the circumstellar gas geometry and Kinematics

Interferometric observations with a high-enough spectral resolution (R>500) allows to separate cir-
cumstellar gas and dust by looking at narrow spectral features such as emission lines of hydrogen. It
also enables the study of the gas kinematics.

Question : Which VLTI and CHARA instrument(s) offer(s) a high-enough spectral resolution
to resolve emission lines?

Question : How is it possible to constrain kinematics using spectro-interferometry? What reso-
lution is needed to measure velocities of the order of 100km/s?

Load the model model FSCMa_HIGH_BrAlpha.fits. It contains a model of a star surrounded by
rotating gaseous disk and the inner rim of a dusty disk. It is computed in 201 narrow spectral channels
centred on the Bror (4.055um) emission line.

Select MATISSE_LM, and SI_ PHOT_LM_MEDIUM instrument mode (in the UV Coverage tab).
Uncheck Add error noise to data and finally look at the VIS2DATA and T3PHI plots.

Question : Do you see the effects of the emission line on the visibility and closure phase? Explain
them (Use the zoom on the plot). Change the resolution to HIGH and VERY_HIGH...

No the object is fully unresolved : V>0.99

CHARA => 330m (2.5 gain in resolution, VLTI => 130m)
SPICA => R band (2.5 gain in resolution compared to H)
Total gain in angular resolution = 6.25

Yes we can constrain the diameter (V=0.81 for
B=330m). However, we need a good accuracy on the
measurements!

No we cannot constrain the limb darkening or
flattening as the the is not resolve enough

On VLTI, GRAVITY and MATISSE
On CHARA : SPICA and MYSTIC

Doppler effect : shift of the wavelength of the light
when receiver and emitter have a relative velocity Av.

AA _ Av
A }\
. C
To detect 100km/s shift <> R = e 3000

The visibility is rising in the emission line because the
environment appears smaller.

As the object is not centro-symmetric through the line
because of the there is the phase signal in the line

This can help constrain the object kinematics



