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The ultimate UV instrument for Paranal

Broad science case
Unique discovery space (incl. cf. ELT!)
300-405 nm at R 2 22,000 & R ~7,000
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The ultimate UV instrument for Paranal

Science with UV-efficient
ground-basediSpectrographs

3-5 February 2021

Experimental Astronomy
Astrophysical Instrumentation and Methods

Incl. more technical papers on: 20+ papers subm./accepted for Special Issue
System overview (Zanutta et al.)

Simulation tools (Genoni et al.)

Slicer design (Calcines et al.)

Grating prototype (Zeitner et al.)

CUBES Phase B Consortium kick-off meeting 24/01/2022 3



Science overview paper in prep.
Summaries of other ExA articles

Incl. other cases from SC doc

First draft by end of Jan
‘Opt-on’ by Fri 18t Feb.

Submission at end of Feb.

The ultimate UV instrument for Paranal

CUBES Phase B Consortium kick-off meeting

The CUBES Science Case Experimental Astronomy

Astrophysical Instrumentation and Methods
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Abstract We introduce the scientific motivations for the development of the
Cassegrain U-Band Efficient Spectrograph (CUBES) that is now in construc-

tion for the Very Large Telescope...
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Motivations for the UV: Heavy elements

The Origin of the Solar System Elements
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Motivations for the UV: Heavy elements

] Stellar astrophysics in the near UV with VLT-CUBES
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Motivations for the UV: Heavy elements

Stellar astrophysics in the near UV with VLT-CUBES
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Motivations for the UV: Heavy elements

From Ernandes et al. (ExA Special

Performance of CUBES Phase A design?
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2.5-3 mags deeper than UVES for metal-poor stars
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constrain nucleosynthesis models

& light elements too...
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Cometary Science

X-Shooter spectrum of Comet P/2012 T1

0.6
Searching for water in the asteroid belt.... os
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Accretion/outflows in young stars

Near-UV is powerful for studies of YSOs (accretion, jets, winds etc)
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Chasing baryons at cosmic noon

CUBES will enable the study and characterization of baryons in the inter-CGM at
z~1.5-3.0 with different tracers (mainly HI and OVI).
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Escape fraction from high-z galaxies

To quantify f

esc

from galaxies (cf. QSOs) in context of cosmic UV background

LR-mode ensure we are background limited for faint high-z sources

Need greater near-UV sensitivity

to probe f,. at peak SF epochs

Detailed simulations presented by
Vanzella et al. (ExA Special Issue)

KLCS sample @ z~3 (Steidel et al. 2018)
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Transients

Transients (incl. kilonovae) a key motivation for fibre-link to UVES

Potentially excellent synergies with e.g. VRO/LSST
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Absorption components in ISM to z=0.94 GRB (D’Elia et al. 2010)
Simultaneous CUBES+UVES observations critical for, e.g.:
* How GRB environment is influenced by the explosion
» Key diagnostic: Fell at A~ 240 nm, so redshift range currently limited

« Helps separate interstellar features



Plans for Phase B

» Any new compelling case that needs to be added to the
science case”?

» Track the compliance of instrument expected
performance for a selected subset of science cases

« 5-6 key cases (presented earlier) with strong requirements

* Ensure that essential requirements are met in case of trade-off or
design changes

« Any other critical case that needs to be tracked?



Plans for Phase B

» Science workshop:

Discuss GTO, sketch out strategy, identify broad themes,
and tools needed

* |deally in person
 When? June/early July?

+ Where? Suggestions are open



Plans for Phase B

» Finalize Operation and Calibration Plan

Impact of O, absorption on observations:
« Significant extinction at 300 nm

« Impact of seasonal variations? What data are available for
Paranal?

« Can it be corrected using regular observations of flux
standards?



Plans for Phase B

» Finalize Operation and Calibration Plan

« A&G filters: single free/u-band filter or filter wheel with LSST

filters? Consequences in terms of operation and calibration
(flatfield)?

» Others (2x2 binning for LR)

» Produce a draft structure of the commissioning plan



Plans for Phase B

Is there anything else needed
from the science team?
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