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SUMMARY.
The Extremely Large Telescope (ELT) will provide unprece-
dented capabilities for high-angular-resolution astronomy
and exoplanet characterisation. One of its future instru-
ments, the Planetary Camera and Spectrograph (PCS), is
designed to directly image and spectroscopically characterise
exoplanets and circumstellar environments at extremely
high contrast levels. This project focuses on predicting and
evaluating PCS scientific performance using analytical and
simulation-based tools. Particular emphasis is placed on
adaptive optics performance estimation through analytical
frameworks such as TipTop. The work includes the study of
atmospheric turbulence, wavefront correction, coronagraphic
performance, and resulting science metrics

OBJECTIVES

• Understand the scientific objectives
and architecture of PCS.

• Study high-angular resolution tech-
niques and in particular extreme
adaptive optics and how they are
used in direct exoplanet imaging
systems.

• Learn analytical performance pre-
diction methodologies.

• Use TipTop to estimate PCS ex-
treme adaptive optics perfor-
mance metrics (contrast, Strehl,
wavefront error, etc).

• Analyse observing scenarios and
performance trade-offs.

Particular emphasis is placed on adap-
tive optics performance estimation
through analytical frameworks such as
TipTop. INSTITUTE

• Faculdade de Engenharia da Uni-
versidade do Porto

• https://www.up.pt/feup/en/

• Rua Dr. Roberto Frias s/n, Porto
4200-465, Portugal

THEORY
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The work includes the study of at-
mospheric turbulence, wavefront cor-
rection, coronagraphic performance,
and resulting science metrics.

APPLICATIONS
by Carlos M. Correia

Adaptive optics performance sim-
ulations. Evaluation of Strehl ratio
and residual wavefront error. Per-
formance analysis under different at-
mospheric conditions. Comparison
between analytical and simplified nu-
merical approaches. Scientific plotting
and interpretation of PCS performance
metrics.

MAIN PROGRESSION STEPS

• Weeks 1–2: Introduction to PCS,
ELT instrumentation, and adap-
tive optics.

• Weeks 3–4: Training on TipTop
and analytical prediction meth-
ods.

• Weeks 5–7: Performance studies
and observing scenario analysis.

• Weeks 8–9: Result interpretation
and preparation of final report.

EVALUATION

• Theory grade [30%]

Comprehension of theoretical
background as part of the written
report.

• Practice grade [30%]
[20%]: Project development,
progress, analysis, and conclu-
sions, as detailed in the report.

[10%]: Initiative, pro-activity,
teamwork.

• Defense grade [40%]

– Oral and slides quality
– Context
– Project / Personal work
– Answers to questions
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