4 Cite some examples of modern instruments and telescopes and the discoveries
made with them.

JWST/ NIRCam most distant galaxy, faint AGN, high-z QG candidates

JWST / NIRSpec confirmation of distant astronomical object
Subaru / HSC Wide field survey (galaxy morphology, faint QSO, environmental effect)
VLT / MUSE CGM study, kinematics

ALMA distant galaxy, dusty galaxy, gas kinematics



10 What methods and instruments are required to detect the Doppler reflex motion
of a star due to the presence of an orbiting planet?

To detect Doppler reflex motion, need very high

spectral resolution spectroscopy
> need calibration (reference)

gas absorption cell (absorption)

frequency comb spectroscopy (emission)

InfraRed Doppler (IRD)
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https://subarutelescope.org/jp/subaru2/instrument/ird/
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Radial Velocity Method

The star and planet orbit their common center of mass
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Spectral lines move
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As the star meoves away from us,
light waves leaving the star are

"stretched" and move towards the

red end of the spectrum.
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Spectral lines move
towards the blue as the
star travels towards us.
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As the star moves towards us,
light waves leaving the star are
"compressed" and move towards

the blue end of the-spectrum.

Not to scale

http://exoplanets.astro.yale.edu/instrumentation /iodi
ne_cells.php

https://Ico.global/spacebook/radial-velocity-method/
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https://astro-dic.jp/frequency-comb
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https://abc-nins.jp/press/20180702/20180702_IRD_main.html
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