> \, X
‘\)/ =

Preparation of Observing-Scripts

W 4% ' Andrea R.ess|
b MSNAF OAS Bologna

Astrophysics Centre for Multimessenger Studies in Europe

LBl % (ACME) project - Joint Centres of Expertise activities.







LARGE
BINOCULAR
TELESCOPE

LBC Red
I

Thermal IR Nuller /
Beam Combiner

LINC/NIRVANA
Near IR/Visible
Beam Combiner

PEPSI 1

MODS 1

Spectrograph

.
LBC Blue

LUCIFER 1
‘ LUCIFER 2
.



https://scienceops.lbto.org/lbc/
https://lbt.inaf.it/instruments.html

LBT Technical Specifications

» Observing Site: Mt. Graham (AZ, 3200 m)
» Aperture: 2x 8.4 m

e Instruments imaging: LBC (Opt), MODS (Opt), LUCI
(NIR)

e |nstruments spec : MODS (Opt), LUCI (NIR), PEPSI ' \ 1. | "

(Opt-HR) —gdfii

« Average seeing: 1"

e International Observatory:

INAF is a primary partner htips://Ibt.inaf.it/



https://lbt.inaf.it/

LBC overview

( )

Wide-field imaging at the prime focus

\ J

( )
Field of View (FoV): 23' x 23' (~0.15 deg?)

\\ J

( )
Pixel Scale: 0.225"/pixel

\\ J

( )
Dual-Channel Simultaneous Imaging:

\ J

( )
- LBC-Blue: Optimized for U, B, g, V (350-500 nm)

\\ J

( )

- LBC-Red: Optimized for V, R/r, I/i, z (550-1000 nm)

. J



https://scienceops.lbto.org/lbc/

MODS overview

4 )

e Two identical instr: MODS-1 & MODS-2

\_
/o Spectral coverage:  0.3-1.0 pm \

e Spectral resolution:

R ~1000-2000 Long slit: 0.6", 0.8", 1.0, 1.2", 2.4"
e Long-slit + Multi-Object Spectroscopy
MOS up to 30 objects

\ J

( )
e Imaging ugriz FOV 6x6arcmin

\_ J



https://scienceops.lbto.org/mods/

LUCI overview

{ N\
Two identical instr: LUCI 1 & LUCI 2

\, )

4 )

Spectral coverage: 0.9 — 2.4 ym

. J

-
Spectral resolution: R =1000-2000
slit: 0.5", 0.75", 1.0", 1.5", 2.0"

\.

-
Long-slit + Multi-Object Spectroscopy (MOS)
up to 20 objects in 4’ x 4’

. J
( )

Imaging SL / AO assisted

. J



https://scienceops.lbto.org/luci/

LUCI-AQ: high resolution imaging

( R

Adaptive optics with NGS - FOV 30"X 30"

( On-axis bright guide star: resolution = 50 mas (K )
_band) )

 Faint target near bright star (20-30"): resolution =
100—-200 mas

JO732+3533 J0812-0040 J0812+2007 J0927+3512 J0950+4329

sep=0.52"

-1.0 -05 0.0 0.5 1.0-1.0 -05 0.0 05 1.0-10 -05 0.0 0s 1.0-1.0 -05 0.0 0.5 1.0-1.0 -05 0.0 0.5 1.0
arcsec arcsec arcsec arcsec arcsec

Mannucci et al. (2022)



Useful Links for LBT Users

oLBT Science Operations (instruments documentation & ETCs)
https://scienceops.lbto.org/

oLBT Observing Schedule
https://www.lbto.org/2026a-observing-schedule/
(the semester changes, e.q. 2026B, 2027A, etc.)

eFor assistance


https://scienceops.lbto.org/
https://www.lbto.org/2026a-observing-schedule/
mailto:lbt-italia@inaf.it
mailto:lbt-italia-obs@inaf.it

Observational Modes

Homogeneous Binocular:
Both telescopes use the same
instrument

Fraternal:
Twin: Same instrument but different

Identical configurations (same band/filter); configurations (e.g., different
exposure time halved filters/gratings)




Observational Modes Il

Heterogeneous Binocular (Mixed mode):
Different instruments observing simultaneously (e.g., imaging + spectroscopy)

Interferometry with LBTI ( Pl instrument )




Script preparation with LBTO Observing Tool (OT)

LBTO Observing Tool

LBTO Observing Tool (OT)

New Program | | Open... | | Import XML... |

Non ToO: wait the LBT-partner team to ask those for you

ToO: the team should contact you at the beginning of the
period, but it is fine to ask

We need a Finding Chart:

Provide a finding chart with indicated orientation. Please
use a filter and image depth similar to those planned for
the co-pointing acquisition image. We provide

We need a README File (ASCII format preferred)
Observing strategy (e.g. N exp of exp-time T, in X filter)

Observing constraints. + Peculiar auxiliary observations



LBTO Observing Tool (OT)

LBTO Observing Tool

LBTO Observing Tool (OT)

New Program | | Open... | | Import XML... |

https://scienceops.lbto.ora/script-preparation/ot-installation/

e OT is based on Gemini Observatory’s tool

e Observation Preparation:

define targets, guide stars, telescope sequences,
science exposures, and calibrations.

e Calibration Support:
Calibration scripts are available for all supported instruments.

e Program Submission:

After completion, export the Science Program then send
them to Partner Coordinators.

e ltis not necessary to generate the scripts yourself. The
observing support team will review the setup and generate
the final scripts.


http://goo.gl/CGeZ6j
https://scienceops.lbto.org/script-preparation/ot-installation/

LBTO Observing Tool (OT)

e Support & Contacts:

LBTO Observing Tool LBTO staff and local Partner Coordinators are the
primary contacts

LBTO Observing Tool (OT)

e version OT 2025B 1.0.0 BACKWARDS
COMPATIBLE

NOTE: OT 2025B will SUPERSEDE ALL PRIOR
New Progran | Qpets.o [ mpor o VERSIONS. OLDER VERSIONS WILL BE

DEPRECATED

https://scienceops.lbto.ora/script-preparation/ot-installation/



https://scienceops.lbto.org/script-preparation/ot-installation/

LBTO Observing Tool (OT)

LBTO Observing Tool

LBTO Observing Tool (OT)

New Program | | Open... | | Import XML... |

https://scienceops.lbto.ora/script-preparation/ot-installation/

OT Libraries :

Starting point for any configuration and
observing sequence. They can (indeed, must!)
be copied and pasted into your science
program.

https://scienceops.|bto.ora/script-preparation/ot-libraries/

1.LBT-LBC-Library
2.LBT-MODS-Library
3.LBT-LUCI-SL-Library
4.LUCI-AO-ESM-ADI-Library
5.LBT-MixedMode-Library



https://scienceops.lbto.org/script-preparation/ot-libraries/
https://scienceops.lbto.org/script-preparation/ot-libraries/#TOC-LBT-LBC-Library
https://scienceops.lbto.org/script-preparation/ot-libraries/#TOC-LBT-MODS-Library
https://scienceops.lbto.org/script-preparation/ot-libraries/#TOC-LBT-LUCI-Library
https://scienceops.lbto.org/script-preparation/ot-libraries/#TOC-LUCI-AO-ESM-ADI-Library
https://scienceops.lbto.org/script-preparation/ot-libraries/#TOC-LBT-MixedMode-Library
https://scienceops.lbto.org/script-preparation/ot-installation/

LBTO Observing Tool (OT)

e Examples and templates are in the libraries:

https://scienceops.lbto.org/script-preparation/ot-examples/Ibc-ot-examples/

e Important steps for setting up an Observation using Library Templates

LBTO Science Program Editor - Science Program o
File Edit View Go

Help
¥b o o
Open Back Cut  Copy Plot Image
B & Science Program Target Environment ® et
ot - [ (1] LBC BLUE - Each Filter at each dither Template Use this component to enter the target for this observation. ¥ =,
Observation * | Note
= 3 Observing Conditions Type Tag | Name RA Dec | Dist| u ] 9 v IR e [ T [
o 7 Targets (M101) Target M101 14:03:12.583 54:20:55.50 13.671 8.46 12.219 7.86 11.529 7.76 11.237 10.883 6.517 5.805 5.512
i - &% LBC Blue
v & 2 sequence
Note || [l (2] LBC RED - Each Filter at each dither Template
A, '|Nme N 2 & B | Manual Gs
oo 3 Observing Conditions ew u
) 8 Targets (Place Holder (add GS))
A, 3 LBC Red
Iterator - A sequence Name [M101 X
@, [2000 <~ RA[14:03:12.583 | pec[54:20:55.50
Observe 2
Brightness Proper Motion
% (13671 |[u +|[a8 <5 RA[0.0 mas/year
% (846 |8 ~|[a8 ~ Dec[0.0 | mas/year
® 12219 |[g v[[a8
% [7.86 ||V +|[vega v
% 11529 |[r ~[[a8 ~
% [7.76 R [~
Show Position Angle |0.0 |*EofN kar MG,



https://scienceops.lbto.org/script-preparation/ot-examples/lbc-ot-examples/

LBTO Observing Tool (OT)

e Examples and templates are in the libraries:

https://scienceops.lbto.org/script-preparation/ot-examples/ibc-ot-examples/

e Important steps for setting up an Observation using Library Templates

e They differ for each instrument LBC MODS LUCI

e Auxiliary scripts and calibrations, different for LBC MODS LUCI


https://scienceops.lbto.org/script-preparation/ot-examples/lbc-ot-examples/

LBTO Observing Tool (OT)

Example 1: LBC Science Observation

https://scienceops.|bto.org/script-preparation/ot-examples/Ibc-ot-examples/

... but work with these from the library if you plan doing more than 30min total exposure per filter:

...And do not forget to grab a screenshot of the copoint (see example), the only finding chart needed for LBC observation

- -
LBTO Science Program Editor - [LBT-LBC-Library] LBT-LBC-Library-v = A
File Edt View Go X : 2
a&®<¢ > » ¥h @ ’ *
Open Back cut Copy Plot Image
@ LBT-LBC-Library+5.6 Observation
About LBC Observations An observation is the smallest entity tt
[ B = @ LBC Observing Templates
observation || @I [117] LBC BLUE - Each Filter at each dither Template
= [ [118] LBC RED - Each Filter at each dither Template Observation Name |LBC BLUE - Complete
# [ [119] LBC BLUE - Complete Dither before Changing Filters Template Observation Id: LBT-LBC-Library-119
& [ [120] LBC RED - Complete Dither before Changing Filters Template 2R
Priority | High| | Medium | [
- @R LBC Observing Examples riorty. i meciuil [l
= - @9 Non Sidereal Templates
Group & @& Co-pointing
®- @& Standards LBC Script generati
= @il Biases
- @ Twilight SkyFlats Please check pairir
Note ) Mono
Current 0B: [[119]
L
Component R
Generate Script |



https://scienceops.lbto.org/script-preparation/ot-examples/lbc-ot-examples/#TOC-Example-1:-Setting-up-LBC-Science-Observations-using-Library-Templates
https://scienceops.lbto.org/script-preparation/ot-examples/lbc-ot-examples/

LBTO Observing Tool (OT)

Example 2: MODS Long-Slit Observation

https://scienceops.lbto.org/script-preparation/ot-examples/mods-ot-examples/2-long-slit-example/

Copy these from the library:

‘e0e@ LBTO Science Program Editor - MODS Library p—
File Edit View Go Help He Vew O3 Grohks Cibkg
akke vjo [

Open Back Cut fcopy fPaste  Plot Image
&) MODS Libra Db i
I s Copy the selected tree node to the cipboard. "
Obsarson Using the MODS Library is the smallest entity that can be scheduled and observed.
- & MODS1
= @R Direct Imaging
Gmu‘n & [l (1) MODS 1 Imaging Example Observation Name |Acquisition
@ - [2] MODS 1 Imaging Template Observation k]
") & [3] MODS 1 Imaging Template (with Dithers) P ] =
e riority | High| | Medium | [[l6W
oy - @A Long Slit Observations 'y LHighy
G- @8 MODSI. Longslit Example
L - @8 MODS1 Longslit Template
Component G- @& MODS1 Longslit Dithering Along Slit Example
5 £ @& MODS1 Longslit Dithering Along Slit Template MODS Script generation form for the current observation ...
il + [ [10] Acquisition
lterator - [ (11] MODS 1 Observation
> - @ MOS Observations Current OB: [[10] Acquisition ~,

), & @@ MODS2
Observe ||c;. g Calibrations

- @ Standards —
@ standar Generate Script

Show



https://scienceops.lbto.org/script-preparation/ot-examples/mods-ot-examples/2-long-slit-example/

LBTO Observing Tool (OT)

Example 3: LUCI Long-Slit Observation

https://scienceops.|bto.org/script-preparation/ot-examples/luci-ot-examples/2-long-slit-example/

Copy these from the library (we will remind you about the telluric, too):

LBTO Science Program Editor - [LUCI-SL-Library] LUCI-SL-Library-v1

Position Editor - Jsky9000279049121098125.fits =0 G

Flle View Go Graphics Catalog

File Edit View Go & <
Open Back
& x @ | Q X Browse
Open Cutl Copy Plot Image Sl
Cl-SL-Libraryv14.3 Observation < ARGOS-GS
B About Seeing Limited Observations An observation is the smallest entity that can be scheduled and observe
¥ || 3 @& LUCI Imaging Examples/Templates o User
Observation | &) LUCI LongSlit Examples/Templates Qblect
" | About Longslit Observations Observation Name |Acq LUCI1 Longslit Template :JE’&:‘
=l @ LUCIL Longslit Examples and Templates Observation Id: LUCI-SL-Library-10 @ U;er
av " | About Longslit Aquisition and Sci: Observation Design o] e = v Offeet
% - o Priority |[High| | Medium | | Low Guide Star Query
Group =@ LUCIL Longslit Acquisition and e i “lucacs
+ WP [10] Acq LUCIL Longslit Template jﬁg"‘;
# . [11] Sci LUCI1 Longslit Template i Other
o #- @& LUCIL Longslit Examples LUCI Script generation form for the current observatic Field Of View
Note +- @& LUCI1 Blind-Offset Acquisition and Science Ei
- @& LUCIL Longslit Non-Sidereal Templates/Example I el Ao
1 ARGOS-GS
- @& LUCI2 Longslit Examples and Templates Acquisition + Observatio ] Mask
@A Fraternal Longslit Examples and Templates Bl e
L] = SR Acquisition Observation O] subfr 30
oins - @R Telluric Longslit Examples/Templates ® MonoC) Twin identical| “¥ serenett
Component || . & LUCI MOS Examples/Templates Select Science Observation
- @A Calibrations
Iterator
Generate Script
I
[clear AllGs ™ 1x | -s.649 [ 00 [ 16:06:29.811, +21:40:01.34)2000 | CASB - sTscl



https://scienceops.lbto.org/script-preparation/ot-examples/luci-ot-examples/2-long-slit-example/

LBTO Observing Tool (OT)

Example 3: LUCI Imaging Observation

https://scienceops.lbto.org/script-preparation/ot-examples/luci-ot-examples/1-imaging-example/

Copy these from the library:

LBTO Science Program Editor - [LUCI-SL-Library] LUCI-SL-Library-vi14.3

57 LULTAD
File Edit View Go ¥ LUCIGS
5° User
a < DI P o
open Back cutf| copy Plot Image jac
i ~ v| Target
LUCI-SL-Library-v14.3 Observation vl Guide
B About Seeing Limited Observations An observation is the smallest entity that can be scheduled and observed. v| User
v = @3 LUCI Imaging Exa Templates v Offset
Observation " | Luct Imaging =
S @ LUCI Imaging Examples and Templates Observation Name [LUCI1 Imaging - Dither On source Template ’“‘iii:’ Query
% 2 v
F) UCI1 Imaging - Dither On source Observation Id: LUCI-SL-Library-1 7 UCACS
=, i = H '[‘U‘C'i :mag'”g 2 g'::i: ?: :°“:§: ;gmnf'al‘: Priority | High | [ Medium | [JioW v NOMAD
& 3] LUCI1 Imaqing - Dither On source Exa e
Group ‘ 9ing amp! v Other
“ield Of View
- UCI2 Imaging Examples and Templates LUCI Script generation form for the current observation .... vl Science
Not‘-‘> +- @& Fraternal Imaging Example and Templates vl LUCIGS
= V) LUCI AO
Mono'® Twin Identical ARGOS-GS
Mask
o, Subframe N3.75
Component Subframe N30
Generate Script
A.
Iterator
@,
Observe



https://scienceops.lbto.org/script-preparation/ot-examples/luci-ot-examples/1-imaging-example/

Useful links

e Here you can find the schedule (how the period is divided between partners):

https://www.Ibto.org/for-astronomers/ and click on the observing schedule

e You can find informations about the single instruments in the science operation pages:

https://scienceops.lbto.org/instruments/ (including ETCs and other details)

e MODS useful tools, including those to check for Atmospheric Dispersion

https://cqi.astronomy.osu.edu/MODS/ObsTools/obstools.html



https://www.lbto.org/for-astronomers/
https://scienceops.lbto.org/instruments/
https://cgi.astronomy.osu.edu/MODS/ObsTools/obstools.html

