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o BEDTACTOVRERTERITHTILLBHETHONST—F% LSSTIZIR#H T Sin-kind
contribution®,dbhY. TNbIZLS Pl IEE&RL,

e In-kind contribution(ZZE &9 H5ANIZIE Pl D¥EFIZEZ 5,
o HEIFAMBETIEZL IPMU OEMGIEHEIR. ABEBGZE)IZLHPIE,
IPMUAYEIRT 5,
o IPMUTOREHFBZALPINGELONTGEIE. 222 =T/ITETT D,
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PIDZEFEFE SAC20210108 & KI(Z

BEKILLSST DT —2%F o TITHOMAREIRELTHLD,
BARIS 2 =T/ T H5EMETAR—HFILIZEDH TSI,
Z2EITXTIESHTACTITI,
ATV TATSLDEEDISITHAFOEEEL MO T-FEOEEIZLED
EEZBND,
Fhr. PFHGELEZERBLEEERICGAOAREENH D,
B-5ETHOANBZ(BLHE)NEELLY,

o MEPDOHMELHAIHEIZ dataright ZERS5DIFIFFELLELY,

o Science Collaboration &AL TWAIGZE [F. BHAICANEHL LD IEHFELIGLY,

O

LL T @ derived data products & target lists [& data right Z ¥ 1=% VAR E &
17 CEAH(EMIL htp://Is.st/RDO-013), BAIZA=T4~AMDETELTTO
ﬂ_{)_-ljg)[/':%(-}-éo

o Derived data products : derived from LSST proprietary data but cannot be used to recreate
any proprietary LSST data products (color-color diagram. color-magnitude diagram. shear
measurement [Z&% mass map 73 &)

o Target lists : limited to 1000 objects and may include coordinates and magnitudes from the
proprietary catalog.
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@ data.lsst.cloud ©) [E ar [E]

Portal Notebooks APIs Documentation Support Community satoshimiyazaki
VERA C.RUBIN v

Simulation Data%

Chnoemigai G AR AR B /H\ T, Proto type
- Rubin Science Platform B D X L7

Discove data n the blOWSel Process and analyze LSS data Wlth Lear hOW to prog; alllat|ca“y access

Jupyter notebooks in the cloud " data with Virtual Observatory interfaces . 1 4{%%3{{2&

200 AT EE-CEAH

"-. | i A
N—12 B (WNHAA3A)

q - J

Rubin Observatory is a joint initiative of the National Science Foundation (NSF) and the Department of Energy (DOE). Its primary mission is to carry out the Legacy Survey of Space
and Time, providing an unprecedented data set for scientific research supported by both agencies. Rubin is operated jointly by NSF’s and SLAC National Accelerator
Laboratory ( ). NOIRLab is managed for NSF by the Association of Universities for Research in Astronomy (AURA) and SLAC is operated for DOE by Stanford University.
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& data.lsst.cloud

Portal

VERA C.RUBIN

Logout
TAP Searches
1. Select TAP Service ® | RSP htips://data.lsst.cloud/api/tap X | v

2. Select Query Type ®

IRSA https://irsa.ipac.caltech.edu/TAP ﬁﬁ %:[Em O) v o
3. Select Table @ Gaia https://gea.esac.esa.int/tap-server/tap

CADC https://www.cadc-ccda. hia-iha.nrc-cnre.ge.ca/ftap
4. Enter Constraints ® MAST Images https://vao.stsci.edu/CAOMTAP/TapService.aspx TA P S er‘v i C e %)
GAVO http://dc.g-vo.org/tap
v Spatial @

HSA https://archives.esac.esa.int/hsa/whsa-tap-server/tap ~

i i H

Longitude Column NED https://ned.ipac.caltech.edu/tap/ E‘ Z_ %
Latitude Column:

NASA Exoplanet N Htech.edu/TAR/
Archi ttps:// hive.ipac.caltech.edu;

Shape Type: ps:/ hive.ipac.

ra deg pos.eq.ra
Coordinates or Object Name:  Abell 859 Try NED then Simbad & dec g p
pos.eq.dec
Abell 859 resolved by NED }K u ﬂ T\\ 6 j:
145.91543, 8.85368 EQUJ2000 or 9h43m39.70s, +8d51m13.2s Equ J2000 blendedness
clean
" » » \
Radius 10 arcseconds B cModelFlux_flag_g ‘ﬂ— \/
A)

(<]

Valid range between: 1" and 360000" cModelFlux_flag_i

(<]

cModelFlux_flag_r

cModelFlux_flag_u E S A

cModelFlux_flag_y

s (Herschel/GAIA)

cModelFlux_g

a

> Temporal @

(< <]

cModelFlux_i
cModelFlux_r
cModelFlux_u
cModelFlux_y
cModelFlux_z
cModelFluxErr_g
cModelFluxErr_i
cModelFluxErr_r
cModelFluxErr_u
cModelFluxErr_y
cModelFluxErr_z
extendedness

Search Cancel Row Limit: 50000 Populate and edit ADQL ®




Notebook

& data.lsst.cloud

& data.lsst.cloud

,: Jupyterh u b Home Token - al ) File Edit View Run Kernel Rubin Tabs Settings Help
° | + * C [% 02_Interm X | (%] 03_Image_X = [% 04_Intro_tX | [% 05_Intro_t X (% 06_Compz® | [% SQL-benctX = [H result-view X
M / notebooks / tutorial- B+ X O M » m C » Markdown v @ git Lsst O
notebooks /
S O t' ¥ Name - Intermediate TAP Queries for DPO catalogs
erver p |0 ns B results e \w Last verified to run on 2021-08-16 with LSST Science
e Pipelines release w_2021_33
M 01_Intro_to_DPO_N... . o -
Image Optlons [®) 02_Intermediate_T. + L ~ - Contact authors: Leanne Guy
[f’ = 03|mage Disply o4 Target audience: All DPO delegates.
© Recommended (Weekly 2021_33) © Small (1.0 CPU, 3072M RAM) W) 03b_imege_Displey.. VERA C.RUBIN Container Size: medium
Release r22.0.1 Medium (2.0 CPU, 6144M RAM) g9+ 04_intro_to_Butiei OBSERVATORY  Questionswelcome at community.Isst.org/c/support/dp0
- - o Find DPO documentation and resources at dp0-1.Isst.io
Weekly 2021_35 Large (4.0 CPU, 12288M RAM) o [ 05_Intro_to_Source...
Weekly 2021_34 ~ " 06_Comparing_Obj...
Daily 2021_08_29 Enable debug | = A 09_Single_Star_Lig... Credit: Originally developed by Leanne Guy in the context of the Rubin DP0.1. Please consider
Daily 2021_08_28 Cna @ debug logs ) M README.md acknowledging Leanne Guy if this notebook is used for the preparation of journal articles or software
. T lear . local directory (caution! v .
Da"y 2021.08_27 (Ba) ® M| SQL-benchmark.ipy... releases.
Weekly 202125 [ timeseries_rband fits ) . .
Select uncached image (slower start): = Learning Objectives
w_2021_35 e The Rubin Science Platform provides QUERY access to the DP0.1 catalogs via TAP from jupyter

* notebooks. TAP is a Virtual Observatory protocol for access to catalog data. In this tutorial, we will learn
how to explore the DP0.1 archive via TAP and execute complex queries to retrieve data. Full TAP

documentation can be found here.
“ This notebook demonstrates how to:
1. Explore the DP0.1 schema and catalogs using the Rubin TAP service
2. Query the DP0.1 Object and Truth Match catalogs, and retrieve data for analysis

3. Visualize and interact with the retrieved data set
4. Work with asynchronous TAP queries

Set Up

# Import general python packages
import numpy as np

import re

import pandas

0 6 & LSST|... Recommended (Weekly 2021_33) (sciplat-lab:recommend... Saving com... Mode: Co... @ Ln1,..

02_Intermediate_TAP_Q...

Tutorial X BL T T2 M H] g

https://github.com/rubin-dpO/tutorial-notebooks
47



Notebook

& data.lsst.cloud

n Kernel Rubin Tabs Settings Help
¢ ®] 02_Interm X [ 03_Ilmage_X @ [% 04_Intro_tX @ [% 05_Intro_t X @ [%] 06_Compz® [® SQL-benctX  [A result-view X
al- B+ X O M » m C » Markdown v © sit LsstT O
# CONVErT The results To pandas gata Trames ana assSert tnat tne
N # contents of the two tables are identical
assert_frame_equal(results.to_table().to_pandas(),
resultsl.to_table().to_pandas())
..
- 2.2 Cone search around a point with specified radius
We will execute a cone search on the Object table centered on (RA, Dec) = (62.0, -37.0) with a radius of
£ 0.1 degrees and applying a cut on magnitude. We expect to get 15,670 results.

# Define our reference position on the sky and cone radius in arcseconds
# to use in all following examples

coord = SkyCoord(ra=62.@*u.degree, dec=-37.0xu.degree, frame='icrs')
radius = 0.1 * u.deg

query = "SELECT ra, dec, mag_g, mag_i " \
"mag_i, mag_g_cModel, mag_r_cModel, mag_i_cModel, " \

ts "“psFlux_g, psFlux_r, psFlux_i, " \
"cModelFlux_g, cModelFlux_r, cModelFlux_i, " \
"“tract, patch, extendedness, good, clean " \
"FROM dp@1_dc2_catalogs.object " \
"WHERE CONTAINS(POINT('ICRS', ra, dec),CIRCLE('ICRS', " \
+ str(coord.ra.value) + ", " + str(coord.dec.value) + ", " \
+ str(radius.value) + " )) = 1"

print(query)

SELECT ra, dec, mag_g, mag_i mag_i, mag_g_cModel, mag_r_cModel, mag_i_cModel, psFlux_g,
psFlux_r, psFlux_i, cModelFlux_g, cModelFlux_r, cModelFlux_i, tract, patch, extendedness
, good, clean FROM dp@1_dc2_catalogs.object WHERE CONTAINS(POINT('ICRS', ra, dec),CIRCLE
('ICRS', 62.0, -37.0, 0.1 )) =1

# For more detailed analysis of results, converting
# to a pandas dataframe is often very useful
results = service.search(query).to_table().to_pandas()

# Use an assertion to make sure we got the correct number of results.
assert len(results) == 15670

2.3. Cone search joining the results with the truth infomation

We will now join the results from the above query with the truth information. We will also add in some
quality filters on the match. Objects in the truth-match table that do not have matches in the object

Mode: Co... & Ln1, .. 02_Intermediate_TAP_Q...

ommended (Weekly 2021_33) (sciplat-lab:recommend...

Saving com...

& data.lsst.cloud

Rubin Tabs Settings Help

%] 03_Image_ X [%] 05_Intro_t X
+ X OB » = C » © it

hover_tool_cmd = HoverTool(tooltips=tooltips)

Interm X (% 04_Intro_t X (%] 06_Compz® | [% SQL-benct>

Markdown v

# Create a Colour-Magnitude Diagram, color coding the different object typ
p = figure(title="Colour - Magnitude Diagram",

x_axis_label='g-i', y_axis_label='g’,

x_range=(-1.8, 4.3), y_range=(29.5, 16),

*xplot_options)

# Define a palette for the truth types

truth_type_palette = ['darkred', 'lightgrey',

p.add_tools(hover_tool_cmd)

p.circle(x="'gmi', y='gmag', source=source,
size=3, alpha=0.6,
legend_field="truth_type",
color=factor_cmap('truth_type',

palette=truth_type_palette,

'blue']

factors=['star', 'galaxy', 'SNe'l),
hover_color="firebrick")
show(p)
Colour - Magnitude Diagram
16 3
. % . galaxy | O
187 1 ® star
-4 ..
] i :
20 v, T
] Ei . . ‘e, 5
22 M S LR
> A & ¢ o ey ‘
] > Bl - LI
24 7 N AT R
: b . "0. j’
i g R .
26 T A
e .
28—: /2 %y,
T P
Tttt
-1 0 1 2 3 4
1. .
(Weekly 2021_33) (sciplat-lab:recommend... Saving com... Mode: Co... ® Ln1, ..




Notebook

Kubernetes Tl BIEEE IR (CPU cluster)z &, 21— — IR LEREE 2 $243t

- 2—H% —(ZJupyter NotebookZiH U T, 7T —FX—A 77 A, fial T,

Plotting7z & WZEEM OWGIR - L2479
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RubinX¥{ > To Do List
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