Exercise 1

Select the (rows of) the 20 brightest stars in the table fx6.part1.



Exercise 2

Select the absolute magnitude and the common name for the 20
stars with the greatest visual magnitude in the table fk6.partl (in
case you don't remember: The absolute magnitude is

M =5+ 5log 7+ m with the parallax in arcsec 7w and the
apparent magnitude m (check the units!).



Exercise 3

As before, select the absolute magnitude and the common name
for the 20 stars with the greatest visual magnitude, but this time
from the table fk6.fk6join. This will fail for reasons that should tell
you something about the value of Bayesian statistics. Make the

query work.



Exercise 4

How many objects in the Fifth Catalogue of Nearby Stars
(cns5.main on the GAVO TAP server) are missing a radial velocity?



Exercise 5

Get the averages for the total proper motion from Ispm.main in
bins of one mag in Jmag each. Let the output table contain the
number of objects in each bin, too.



Exercise 6

Make an all-sky plot of the number of objects and their average
effective temperature in HEALPixes of level 5 of the catalogue
rave.main. Hint: In the server-provided Examples on the GAVO
server, there is an example “Make a HEALPix Map of something”
(in Local UDFs;; if you don't see it, update your TOPCAT). Start

from there.

Can you understand the structures that you see?



Exercise 7

Look at the documentation of the ivo_epoch_prop_pos UDF (refer
back to the UDF slide if necessary). Can you figure out how to
propagate (i.e., apply the proper motions to compute positions in
the future) the CNS5 to the year 21507 The positions in the CNS5
are (somewhat unusally) given for what is in the column epoch.

What's the RA of Sirius you determine in this way? And why will
this be probably a rather poor guess?



Exercise 8

Compare the radial velocities given by the rave.main and
arihip.main catalogues, together with the respective identifiers
(hipno for arihip, raveid for rave). Use the POINT and CIRCLE
functions to perform this positional crossmatch with, say, a couple

of arcsecs.



Exercise 9

Sit back for a minute and think whether the JOIN and the EXIST
solution in the Subqueries chapter are actually equivalent. You are
not supposed to see this from staring at the queries — but
comparing the results from the two queries ought to give you a
hint; retrieve a few more objects if your results happen to be
identical.



If you have some data with celestial positions of your own, try
reading it into TOPCAT and try the crossmatch with that. If you
do not have any suitable data, try the ex.vot from the TAP:
Uploads slide.
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Follow the example on the “Almost Real World” slide with the

matchme.vot table provided there.

Despite the artificial setting, we have lost one object in the upload
join. Can you find it? And can you guess why we have lost it?

Hint: Have a look at TOPCAT's Pair Match facility, paying
attention to the Join Type setting.
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In the last exercise, we met the star with the Gaia source id

1872046574983497216 and a total proper motion of 5 arcsec/yr.
In the solution | claimed this is a really extreme case. Well: how
extreme is it? Can you estimate how many faster stars there are?

(Please resist the temptation to use the full Gaia catalogue for this
purpose; see also the next exercise).
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(This is slightly advanced) In the last exercise, you were asked not
to consult the Gaia source catalogue to get proper motion
statistics, although to a contemporary astronomer that would be
the obvious choice. That is because all-catalogue statistics are

expensive on Gaia.

Can you find a way to still get the fastest stars in gaia.dr3lite
within the time limit of sync queries on that server (i.e., a couple

of seconds)?

Cheap hint: see what columns are indexed.
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In async mode, run this on the GAVO server:

SELECT TOP 500 source_id, flux
FROM gdr3spec.spectra
WHERE arr_max(flux)>arr_avg(flux)*5

This is using the experimental array extension to ADQL!. You can
probably guess without reading the blog post that this will select
spectra with something like strong lines.

Run that query in async mode on the GAVO server. In a course
situation, shout out your job’s phases to watch the dequeuing.
Save the job URL, exit TOPCAT, resume it, and load the result
when the job is COMPLETE-d.

https://blog.g-vo.org/a- proposed-vector-extension-for-adql.html
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https://blog.g-vo.org/a-proposed-vector-extension-for-adql.html

Pick a server that piques your interest from TOPCAT's server
selection. How many tables are there on the server? How many
columns? How many columns with UCDs starting with phot.mag?

ii5)



In exercise 14, you selected stars with odd spectra. Can you use
Simbad's TAP service to find what types of star these are?

Hint: you probably need to do two upload joins, first with
gaia.dr3lite (or some other Gaia DR3 table out there), then with
public.basic on Simbad.
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