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Sloan Digital Sky Survey

SDSS CAMERA
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Python access (astroquery) : https://astroquery.readthedocs.io/en/latest/sdss/sdss.html
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— iR/~ A7 (tables) 77 £ X [ESQL : SQL queries &
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SLOAN DIGITAL SKY SURVEY
SkyServer DR16 plus &=

Home Data Schema  Education  Astronomy SDSS Contact Us Download  Site Search Help History NEW!

DR16Tools  gQL Search

This page allows you to directly submit a SQL (Structured Query Language) query to the SDSS databage server. You can
modify the default query as you wish, or cut and paste a query from the SDSS Sample Queries page.

Please note: To be fair to other users, queries run from SkyServer search tools are restricted in how long they can run
and how much output they return, by timeouts and row limits. Please see the Query Limits help page. To run a query
Getting Started that is not restricted by a timeout or number of rows returned, please use the Caslobs batch query service. Clear Query

Famous places
Get images

-- This query does a table JOIN between the imaging (PhotoObj) and spectra

-- (SpecObj) tables and includes the necessary columns in the SELECT to upload
Scrolling sky -- the results to the SAS (Science Archive Server) for FITS file retrieval.
Visual Tools SELECT TOP 10

Search p.objid,p.ra,p.dec,p.u,p.g,p.r,p.i,p.z,

- Radial p.run, p.rerun, p.camcol, p.field, L 5&']3'6739D7<‘:ﬁ§'6739|:|7’é‘:

s.specobjid, s.class, s.z as redshift,

- Rectangular s.plate, s.mjd, s.fiberid <>2l15.
- Search Form FROM PhotoObj AS p

241 B = —
_saL JOIN SpecObj AS s ON s.bestobjid = p.objid o FHICHSIXEZI10EFRTR
. WHERE
~ Imaging Query. p.u BETWEEN @ AND 19.6
- Spectro Query AND g BETWEEN @ AND 20
- IR Spec Query
CrossID et ] ®HTML OxML Ocsv O1soN OvoTable OFITS O MybB NEW!
Skyquery CrossMatch .| Reset |
CasJobs ‘ Submit query Table name 7’

Schema Browser

For an introduction to the Structured Query Language (SQL), please see the Searching for Data How-To tutorial. In
particular, please read the Optimizing Queries section.

The inclusion of the imaging and spectro columns for SAS upload in your query (as in the default query on this page) will
ensure that when you press Submit, the appropriate button(s) are displayed on the query results page to allow you to
upload the necessary information to the SAS to retrieve the FITS file data corresponding to your CAS query. The imaging
columns needed for upload to the SAS are run, rerun, camcol, and field. The spectroscopic columns needed are plate, mjd,
fiberid, and optionally sprerun (the latter requires a join with the PlateX table).

SDSSdDSQL web interface: http://skyserver.sdss.org/dr16/en/tools/search/sqgl.aspx




Sloan Digital Sky Survey: #I3¢h~0%

import sqlcl
import numpy as np
import pandas as pd

# http://skyserver.sdss.org/dri6/en/tools/search/sql.aspzc

sql_script="\

SQLADpython access SELBOT TOP 10 \

p.objid,p.ra,p.dec,p.u,p.g,p.-r,p-1,p-2, \
p.run, p.rerun, p.camcol, p.field, \

s.specobjid, s.class, s.z as redshift, \ =iy
j(%j__“_gﬂy{[% s.plate, s.mjd, s.fiberid \ SQL queryE%
™ ’

FROM PhotoObj AS p \

ZajRAEEBHpipelineND IHE;EH\J SpecObj AS s ON s.bestobjid = p.objid \
HAIAMEZETTHH p.u BETWEEN O AND 19.6 \

AND g BETWEEN O AND 20 \

lines = sqlcl.query(sql_script) .readlines() SQL query Smeit

print(lines)

data = []

for line in lines[2:]:
#data.append(map (float,line[:-1].splet(’, "')))
data.append( line[:-1].split(',"'))

columns=lines[1] .split(",")

= —
catalog = pd.DataFrame( data, columns=columns ) 1El§\®tableﬁzit ‘L' giﬁ

objid ra dec u g r i z run rerun camcol field spec
0 1237645879551066262 348.902530171573 1.27188624932946 19.38905 18.24496 17.58728 17.20807 16.90905 94 301 6 94 4301949499510
1 1237645879578460255 51.4436950026148 1.27007271795861 19.52808 17.96541 17.03493 16.53754 16.14154 94 301 6 512 4662352927313
2 1237645879578460271 51.4835835170322 1.27201267342336 18.72268 17.3852 16.81134 16.51803 16.29502 94 301 6 512 4662328188301
3 1237645941291614227 49.6274851210218 -1.0417691497987 17.65612 16.17133 15,5894 15.3785 15.26744 109 301 1 100 17057955826620-
4 1237645941824356443 40.2856904119424  -0.71495662825756 17.54884 15.75164 15.031 14.66728 14.36099 109 301 2 37 4593946803338
5 1237645941824356481 40.2721052364832 -0.642510265945889 19.23401 17.5333 16.8743 16.63157 16.49762 109 301 2 37 12047442798727
6 1237645942898229350 40.5820323404104 0.134770090982145 18.64558 16.44336 15.52452 15.18185 14.98858 109 301 4 39 82531204825699
7 1237645942905438473  57.025336578067 0.20884499634774 17.61444 16.17125 15.52131 15.15564 14.86996 109 301 4 149 13984884043704
8 1237645942905438495 57.0470524254038 0.0843042629762005 19.46874 18.18264 17.59063 17.26436 16.95295 109 301 4 149 17216016120335
9 1237645942905569371 57.281615211522 0.0187678802337251 16.4848 14.92993 14.56054 14.53054 14.19394 109 301 4 151 13984985748529

sqlcl: http://skyserver.sdss.org/dr16/en/help/download/sqlcl/sqglcl.aspx



http://skyserver.sdss.org/dr16/en/help/download/sqlcl/sqlcl.aspx
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CCD image

. Pixel7 ™ > k DEAIIFADU (Analog-Digital u“n'i'lt)- e il Tt
photo-electrons[e:] = gain[e’/ADU] % counts[ADU] il B : N
Poisson error[e-] = sqrt( photo-electrons ) =~ = - et e i ares s BT
Poisson error[ADU] = sqrt( photo-electrons ) / galn '. S it P e R

=sqrt(counts / gain) = o 7”, Bt G L

where gain[e/ADU] is an instrument- speCIﬂC constant (readout electronlcs)

Vb

el s Y 1 -I_ .-_. i e
= ( Bias + Dark-eurrent + Sky background + Cosmlc rays + Ob]CCtS ) R
X Sensitivity variation + random noise R e bt
1RALI t
Pixel 7 7 > = Objects + random noise
+ PR IR, WCSHRERIE 7% & PanSTARRST 60 CCDs; waters+2016

https://www.naoj.org/Observing/DataReduction/mtk/autumn10/calibT1.pdf



https://www.naoj.org/Observing/DataReduction/mtk/autumn10/calibT1.pdf

Resampled warp & stack images

3

The propcﬂen&subélw&de(i mte

...............

PanSTARRS 37t RINGS.V3 tessellations; Chambers+2016
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BfRe, XKIXEZ FHEICOEI LT

X9 5.

&, £V t)lresamplinghMinE -+

Waters+2016
warp
CCD 7
2 CD q

{{{ e

S tack

warp

(B DpixelY 1 XFHEDEZ WK ST %; PanSTARRS TId ~0.26"/pix —> 0.25”/pix)

. BE#Dsingle-epoch warpiE|{§ 7%z & U T (stack) U T, FREI D75 L)
deepBEH AV HHZEZ DL S

L < fEbh Bsoftware& U TSWarph'dh %; Bertin 2010
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PanSTARRST 60 CCDS, Waters+2016




pAN-
Variance map

. B CstackiBRDAEZITOHE, BIEDOIS—ZIEUKHEET D2DISHEBEEL L.
oy = SKyJt Poisson (+ readout) noise
oobj = Objectyt Poisson noise

Total variance = (ouy )2 + (Oob; )2

. StackingMB1E TIREEE LU fe&i&variance [ ZpixeldGaussian variance o2 ] DEIR =

Variance map ZiIgHUTWB T —X158H 5 (e.g., PanSTARRS1)
—> variance maplcxXf U TR UCRAOTHAIE" LT, sgrt( variance_sum ) I Z—&¥fh

eFlux(lo)

= \/ g Variancepixel

pixel

E : Oplxel

pixel

Waters+2016

Stack image



Mask Image

. BB U/=BAZ WE, FHIR, chip gapiz Elc K D EZ AL
pixel D HER (e.g., good pixel=0, bad pixel=1)

. Stackingd % Z & T, maskE 3 EIEIZHS

Waters+2016

Warp image Mask image Stack image Mask image



Data Release 2

PanSTARRS 1T DR2 public data

. [HI{R: warpEI{R, stack®E{R(+maskE/{R,variance#H{R,...)

. YA O warpBlyE, stack:BIYE, warp forced Bl

PanSTARRS 3m; g, 1, i 3ta& K
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Honolulu
7\ vTHEBEXCE*Q NLZHSEIAE

Pan-STARRS

. Panoramatic Survey Telescope and Rapid response System (PanSTARRS; PS)

/ |
AEE-T -
Island of )

. bEDHEDEHEIF4EDRED1.8MARE telescopes —> budget problem
- PS1 & PS2 telescopes constructed
- Public survey was carried out by the PS1 telescope in 2010-2014.

. Wide-field time-domain surveys (Near Earth Objects, Asteroids, Galactic variables, SNe ---)

. Deep stack images for extragalactic studies

@ Hawaii/Haleakala

PS1 =
.

W

A

Chambers 2018

“The Pan-STARRS1 Surveys”. Chambers+2016: https://arxiv.org/abs/1612.05560



Giga Pixel Camera 1 (GPCT)
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Wavelength [nm]

. 1.4 Gigapixels (1427 JL/18&H) mosaic camera

)dfﬂ

. FFlcRERAEI TSR

https://panstarrs.stsci.edu/attachments/metcalfe_nam2015.pdf



30,000 g,ni,zy 56 43/40/45/30/30

8 Medium g,ni,zy 25 113/113/240/240/
Deep 240

.Data C.ollectioh,,Sta rted ea rIy in 2-'0.1‘0,ahd_' combpleted in April 2014

From https:/ / poa.ristarré.stsci.edu/_at"cacfh_ments/ metcalfe_nam20]1 5.pdf'



PS1 3m-steradian survey

2010 — 2014 (3.5 yrs), g,r, i, z, y-band

3w dtXscan (Decl. < =30deg):
%I\ K12 exposures over 3.5 yrs

Excellent seeing (~1 arcsec in median)

https://panstarrs.stsci.edu/attachments/metcalfe_nam2015.pdf

22-23 mag (final stack). SDSS&H~1 — 2ZF& W

10 Sigma Depth Map i-band for 3.0 arcsec diameter aperture

Detection limits (AB mag.)

Band 50 (single) S0 (stack) Saturation

g

220 233 14.5
21.8 232 150
215 23.1 150
20.9 223 14.0
19.7 214 13.0

-y

..............................................................................................

20

10 sigma Depth 23.5



PS1 Data Release 2 (DR2) data product

. Pipeline(PV3)-reduced data products are available at STScl/MAST:
- Single-epoch warp images
- Stack images
- Tc < 2 ADphotometry catalogs

. Not included in the release ( to be released in DR3 ):
- Subtracted images and catalogues for transient detections
- Data from other surveys (Medium Deep survey ---)

Single—époch WaEp Stack image « - PSE-matched.
& . _ Subtracted.dmage "

PS19dsa

Released : Released - Not released
” https://star.pst.qub.ac.uk/ps1threepi/psdb/

777 0= L\ : Space Telescope Science Institute (STScl) , the Mikulski Archive for Space Telescopes (MAST)



IMAGE PROCESSING PIPELINE STAGES AND DATA PRODUCTS

processing image file ID Avg No. No. No. IDs location Release
stage class type type components filters in 37
per ID per Survey
ID
raw raw image fits exp 60.0000 1 374k UH®“
chip signal image fits exp 59.9984 1 374k ... b
variance image fits exp 59.9984 1 374k
mask image fits exp 59.9984 1 374k - --
detections cmf exp 59.9984 1 374k both®
camera detection table smf exp 1 1 374k both e
warp signal image fits skycell 72.6060 1 1050k MAST  DR2
variance image fits skycell 72.6060 1 1050k MAST  DR2
mask image fits skycell 72.6060 1 1050k MAST  DR2
detections cmf  skycell 72.6060 1 1050k both e
stack signal image fits skycell 1 1 1050k  both DR1
variance image fits skycell 1 1 1050k both DR1
mask image fits skycell 1 1 1050k  both DR1
number image fits skycell 1 1 1050k both DR1
exp image fits skycell 1 1 1050k  both DR1
expwt image fits skycell 1 1 1050k both DR1
convolved 6&8 signal fits  skycell 1 1 1050k - -- o
convolved 6&8 variance fits skycell 1 1 1050k
convolved 6&8 mask fits skycell 1 1 1050k
convolved 6&8 number fits skycell 1 1 1050k
convolved 6&8 exp fits skycell 1 1 1050k
convolved 6&8 expwt fits skycell 1 1 1050k - --
detections cmf  skycell 1 1 1050k both
static sky  detections cmf  skycell 1 5 201k both
sky cal detections cmf  skycell 1 1 1050k  both
forced detections cmf  forced 19.1184 1 19m both
diff signal image fits skycell 51.6105 1 19m  ---
variance image fits skycell 51.6105 1 19m
mask image fits skycell 51.6105 1 19m - -- e
diff detections cmf  skycell 51.6105 1 19m both DR2

Chambers+2016



FUNDAMENTAL PSPS DATABASE TABLES

Table Class PSPS Table Name Release
Detection Detection DR2
Object ObjectThin DR1
MeanObject DR1
GaiaFrameCoordinate DR1 3m™ STERADIAN SURVEY PHOTOMETRY SCOPE
Stack StackObjectThin DR1
StackObjectAttributes DR1
StackApFlx DR1 Measurement Scope .
Stack ApFIxExGalUnc DR1 PSFMag All objects
StackApFlxExGalCon6 DR1 ApMag All objects
StackApFIxExGalCon8 DR1 KronMag All objects
StackPetrosian DR1 Fixed apertures R5-R7 All objects
StackModelFitExp DR1 Fixed apertures R3-R4, R8R11 Objects outside Galactic plane
StackModelFitDeV DR1 Petrosian Objects outside Galactic plane with S/N> 20
StackModelFitSer DR1 Sersic Objects outside Galactic plane with S/N> 20
Difference DiffDetection DR2 Exponential Objects outside Galactic plane with S/N> 20
DiffDetObject DR2 de Vaucouleurs Objects outside Galactic plane with S/N> 20
Forced ForcedMeanObject DR1
Forced WarpMeasurement DR2
ForcedMeanLensing DR2
ForcedWarpLensing DR2
ForcedGalaxyShape DR2
Forced WarpExtended DR2
Forced WarpMasked DR2

Chambers+2016



TABLE 9
CURRENTLY DEFINED VIEWS WITHIN PSPS

View Name Tables used to create view
DetectionObject View ObjectThin, MeanObject, Detection
MeanObjectView ObjectThin, MeanObject
StackObjectView ObjectThin, StackObjectThin, StackObject Attributes
StackApF1xObjectView ObjectThin, StackApFlx
StackApFlxExGalUncObjectView ObjectThin, StackApFlxExGalUnc
StackApFlxExGalCon60ObjectView ObjectThin, StackApFlxExGalCon6
StackApFIlxExGalCon8ObjectView ObjectThin, StackApFlxExGalCon8
StackModelObjectView ObjectThin, StackModelFitExp, StackModelFitDeV, StackModelFitSer, StackPetrosian
StackModelFitExpObjectView ObjectThin, StackModelFitExp
StackModelFitDeVObjectView ObjectThin, StackModelFitDeV
StackModelFitSerObject View ObjectThin, StackModelFitSer
StackModelFitPetObject View ObjectThin, StackPetrosian
StackObjectPrimaryView ObjectThin,StackObjectThin,StackObject Attributes,StackApFlx
DiffDetObjectView DiffDetObject,DiffDetection
ForcedDetObjectView ObjectThin,Forced WarpMeasurement
ForcedMeanObjectView ObjectThin,Forced MeanObject
Forced GalaxyModelView ObjectThin,Forced GalaxyShape

Flewelling+2016



Sky Viewer (AladinLite)

| )] Catalogues

p (JSIMBAD
» () Gaia DR2
p (J2MASS

Thumbnails

Catalogues

p [JSIMBAD
» [ Gaia DR2
M > [ 12MASS

Thumbnails

https://aladin.u-strasbg.fr/AladinLite/



https://aladin.u-strasbg.fr/AladinLite/

Skycells in RINGS.V3 tessellations

. skycell : PanSTARRS1 image D &/I\EEITEA i
. PanSTARRS1 Dwarp & FEZED E .

. &K = 2643fEDprojection cell, each projection cell = 10 x10 skycells

. skycell = 25" x 25’ (6000 x 6000 pixel)

0r—T—TTT T T TT=% —
.........
.........
........
! bt L L1 1 120
8 L 1 L 1 1 111
I ooooooooo
.........
.........
6p~1 1 1 1 1 1111 -
.........
.........
.........
1 1 1 lagol | 1 | 6
14 000000000
.........
.........
.........
12 .........
.........
.........
.........
| . 4 Ll lags i 1 1 |
1 ?70 172 174 176 178 180

200900 skycells at Dec > -31.81
Chambers+2016



Data product: skycell Images

skycell.1240.080 (6000 x 6000 pixels = 25" x 25’)

Warp (single-epoch; 43sec) Warp variance map (wt) Warp mask

(K= W ECCD gap,
O WA [Ereadout gap)

https://ps1images.stsci.edu/cgi-bin/fitscut.cgi TEUYS (k)

Warp
Warp.wt
Warp.mask



https://ps1images.stsci.edu/cgi-bin/fitscut.cgi?red=/rings.v3.skycell/1240/080/rings.v3.skycell.1240.080.wrp.g.55479_49916.fits&format=fits&x=33.639840&y=-0.766690&size=18000&wcs=1&imagename=cutout_rings.v3.skycell.1240.080.wrp.g.55479_49916.fits

Data product: skycell Images

skycell.1240.080 (6000 x 6000 pixels = 25" x 25’)

- y 5"-4"; // o
Sk !.,,><f:\_ <— CCD gapZl4tic

"-- >< OTA (Orthogonal Transfer Array) @readoutic £ %
Y RN Z< 5B, warp® RIS IS EE U VL (profile fitlCFES)

Warp (single-epoch; 43sec)
(K= W ECCD gap,
O WA [Ereadout gap)

https //ps] lmages stsci. edu/cgl bln/ﬂtscut Cgl’CEK (&)

Warp
Warp.wt
Warp.mask

40.080.wrp.g 479 4991 6.mask



Data product: skycell Images

skycell.1240.080 (6000 x 6000 pixels = 25" x 25’)

python
from astropy.io import fits

hdu = fits.open("cutout_rings.v3.skycell.1240.080.wrp.g.55479_49916.fits")

print( "GAIN,SEEING,MAG_ZP,EXPTIME", hdul[@].header['HIERARCH CELL.GAIN'],
hdu[@].header['HIERARCH CHIP.SEEING']

, hdul[@].header['HIERARCH FPA.ZP']

, hdu[@].header['EXPTIME'])

SO aE
Warp (single-epoch; 43sec)

(K= W ECCD gap,
O WA [Ereadout gap)

('GAIN,SEEING,MAG_ZP,EXPTIME', ©0.9995898, 5.494817, 24.49128, 43.0)

https://ps1images.stsci.edu/cgi-bin/fitscut.cgi TEUYS (k)

ng kyce 40/080/ring kyce 40.080.wrp.g

Warp 176 499

B 0 &format=fits&x= 639840&y=-0.766690&size=18000&wcs=1&imagename=cutout_ring Kyce 40,080.wrp.g 479 499
Warp.wt

Warp.mask

o.wt fits&format=fits&x= 639840&y=-0.766690&size=18000&wcs=1&imagename=cutout_ring Kyce 40.080.wrp.g 479 49916.\

_ 6.mask fits&format=fits&x=33.639840&y=-0.766690&size=18000&wcs=1&imagename=cutout_ring kyce 40.080.wrp.g 479 499

0.MASK


https://ps1images.stsci.edu/cgi-bin/fitscut.cgi?red=/rings.v3.skycell/1240/080/rings.v3.skycell.1240.080.wrp.g.55479_49916.fits&format=fits&x=33.639840&y=-0.766690&size=18000&wcs=1&imagename=cutout_rings.v3.skycell.1240.080.wrp.g.55479_49916.fits
http://astropy.io

Data product: skycell Images

skycell.1240.080 (6000 x 6000 pixels = 25" x 25’)

Stack mask

Stack
Stack.wt
Stack.mask

40.080.stk.g.uncon

40.080.stk.g.uncon

40.080.stk.g.unconv.ma


https://ps1images.stsci.edu/cgi-bin/fitscut.cgi?red=/rings.v3.skycell/1240/080/rings.v3.skycell.1240.080.wrp.g.55479_49916.fits&format=fits&x=33.639840&y=-0.766690&size=18000&wcs=1&imagename=cutout_rings.v3.skycell.1240.080.wrp.g.55479_49916.fits

Data product: skycell Images

Stack(400sec) |V|I’k590:

(#‘ﬁ&tl:l i3 25.0% (_fm—cmz))» .

https://ps1images.stsci.edu/cgi-bin/fitscut.cgi TEUYS (k)

StaCk ame=cutout_ring kyce 40.080.stk.g.uncon
StaCkWt ename=cutout_ring kyce 40.080.stk.g.uncon
StaCkmaSk ename=cutout_ring kyce 40.080.stk.g.unconv.ma



Data product: skycell Images

- Web interface (PanSTARRS-1 Image Access) CfERERICcheck & download T& %

PanSTARRS-1 Image Access

| MRK590 |[ Submit | [ Reset || Clear | Help
Filters: @ color Bg Er Ui (Jz Uy

File types: Estack Ewarp

Auxiliary data: ®data @ mask EBwt Bexp Mexpwt EBnum

Cutout image size: 200 |pixels (50.00 arcsec) (sets spatial size of the FITS image)

SR
L

4'5
Pan-STARES

PS1 Science Consortium

JPEG display size: | v pixels (sets resolution of the JPEG previews)
MRK590 (ra = 33.639840, dec = -0.766690) . data: stack, warp images
stack 1240.080 r/g stack 1240.080 g stack 1240.080 r . . I
Display Display FITS FITS-cutout Display FITS FITS-cutout maSk' maSk lmage

- weight: variance
. exp: &pixelDexposure timedmap
. num:g&pixellCstackE N fcwarp D

warp 1240.080 g 55479.41146 warp 1240.080 g 55479.49916 warp 1240.080 g 55508.33769 warp 1240.080 g 55508.34881 warp 1240.080 g 55863.38367 warp 1240.080 g 55863.39528
Display FITS FITS-cutout Display FITS FITS-cutout Display FITS FITS-cutout Display FITS FITS-cutout Display FITS FITS-cutout Display FITS FITS-cutout

https://ps]1images.stsci.edu/cqi-bin/ps1cutouts
M, SEE S (WD) —> https://outerspace.stsci.edu/display/PANSTARRS/PS1 +Image+Cutout+Service



https://ps1images.stsci.edu/cgi-bin/ps1cutouts
https://outerspace.stsci.edu/display/PANSTARRS/PS1+Image+Cutout+Service

Data product: Photometry Catalogues

ERHS 00 EERY 51 DRE:

. Warp image cO#i (Detections)

HET — 70

: . N Table CI PSPS Table Nam Rel
—> 1#MALIADDetections Object & LTV IL—7 1k T S
: \w . Obj ObjectThi DR
—> RObjectsDEHepoch®F51E (MeanObject) et MeaaObject DRI
GaiaFrameCoordinate DRI1
Stack StackObjectThin DR1
StackObjectAttribut DR1
. StackE{&_EDObject (StackObject) StackApFlx . DRI
— _ StackApFIxExGalUn DR1
s EVWKAEAX THRETE %Y, stackinglc &K % R i#iiR = (PSFDFE). StackApFlxExGalCon6 DRI
StackApFIxExGalCon8 DR1
StackPetrosian DR1
S 0 — ) StackModelFitEx DR1
. StackiE{&R EDObjectDBRELAIE - IPIR/NTZ X —F Zinput& U StackModeIFitDeV DRI
Hi%_ cForcedWarp i3 Forced  ForcedMeanObject DRI
orce orcedMeanObjec
—C wa rp = orce d rp ” F orcedWarpMeigurement DR2
- WarpEfREATIHRIETE TORVEWRAOREEE S ForcodMeanLensing DR
orced WarpLensing DR2
ForcedGalaxyShape DR2
ForcedWarpExtended DR2
. J:nEForcedWarp,,\Jﬁ'éODSIZi’]ﬂ_% & >7cH D (ForcedMean) ForcedWarpMasked DR2

-+ StackObjects & D H RMIREDDRVWSHEEAENTE S

Chambers+2016, Flewelling+2016

https://catalogs.mast.stsci.edu/panstarrs/

https://outerspace.stsci.edu/display/PANSTARRS/PS1+Source+extraction+and+catalogs



g-1 VS. 1
color-magnitude for
stars in Messier 53

. MeanObject 1% 07 & single
exposure DR £ TUMNTHRWLDY,
AT & UTldscatterh —F/ NS W (R

R E=D =)

. StackObject (stackiE{R TR - JAlE)

|& MeanObject & D scatterh K= L
DY, FRUWRIR (stack EfRDcomplex
PSF shapelc & 2 RHAE)

. ForcedMeanObject (R <, scatter®
LEERAY/INE LY

BH % & D KA IEMeanObject, iE
 DREIEForcedMeanObject
ZED.

PSFMag

MeanObject
Mean of detections
on warp images

2D =

StackObject
detection |
on stacked images

235 L T

ForcedMeanObject

Mean of forced measurements -~ ¢

on warp images

ApMag

2 BRI EDE I — https://outerspace.stsci.edu/display/PANSTARRS/PS1+Comparison+of+different+photometric+measures



https://outerspace.stsci.edu/display/PANSTARRS/PS1+Comparison+of+different+photometric+measures

Galaxy magnitudes

g-r vs. r color-magnitude diagram

Exp

stars are indicated in blue and galaxies in red.

Petrosian

KronMag

MeanObject

Sersic

StackObject

DeVauc

ForcedMeanObject |

https://outerspace.stsci.edu/display/PANSTARRS/PS1+Comparison+of+different+photometric+measures



Date product: Photometry Catalogues
Pan-STARRS Catalog Search

We want your feedback on MAST catalogs! Please take five minutes to fill out this survey! Thank you.

The Panoramic Survey Telescope & Rapid Response System (Pan-STARRS or PS1) is a wide-field imaging facility developed at the \
University of Hawaii's Institute for Astronomy for a variety of scientific studies from the nearby to the very distant Universe. The PS1 M AS | Z N / | \ Z I\ ;I/L 2 \/ \ %
catalog includes measurements in five filters (grizy) covering 30,000 square degrees of the sky north of declination -30 degrees, with
ically ~12 epochs for each filter. This interface allows searches for the mean measurements and the deeper stacked measurements . . .
DRl o8 P Mikulski Archive for Space Telescopes

|lOlI i” ages con b" | g a" t' e epOC S. l e DRZ elease aISO inC|UdeS the detectiOI Catalog COII'tail |ng a" ther ulti-epoc ObSeI Vations.

Target Supply the central coordinates or target name.
g S AAYOTT 9&@’%!3 BE
// N 1 S, ﬁ B
Coordinates [RECIRGINE Target Mrk590 Resolve Target

Search Radius 1 Arcminutes W Max = 30 arcminutes

Crossmatch a List of Targets Upload a CSV file. N

What to Search Select the catalog type and release to search. 4 j O) I’Z\ g _l_ 7'8\ C ata l O g S
wee [ poron R D HDsimple’Rinterface.
s e KDNATRAR U

catalog accessl&

Casjobs SQL (&) = FHW\ 5.

Display Columns Select the columns that will be displayed. 58 selected -

Search Conditions Select the rows that will be displayed.

<4 Add condition
raMean v is less than or equalto W 360

Search Catalog

s£#lllX — https://catalogs.mast.stsci.edu/docs/panstarrs.html
https://catalogs.mast.stsci.edu/panstarrs/



https://archive.stsci.edu/

Date product: Photometry Catalogues

#l: ForcedMean

dr2/forced_mean Target: mrk590/NGC 0863 RA: 33.63984 Dec: -0.76669 Radius: 0.08333°

PSO J033.6587-00.7824

PSO J033.56589-00.7745

PSO J033.5591-00.7735

PSO J033.5595-00.7692

PSO J033.5599-00.7753

PSO J033.5600-00.7609

PSO J033.5612-00.7398

PSQO J033.5615-00.7816

PSO J033.5618-00.7801

PSO J033.56620-00.7930

PSO J033.5621-00.7694

PSO J033.5627-00.7827

PSO J033.5638-00.7630

PSO J033.5639-00.7847

PSO J033.5640-00.7615

107060335586721562

107070335588340943

107070335520502293

107070335594837354

107060335600719805

107080335599857300

107110335612292683

107060335614272476

107060335618184276

107040335612438541

107070335620327211

107060335626901243

107080335637454773

107050335632048834

107080335639906580

0.000005807060006191023

0.000002539220076862242

0.0000010838200523721753

6.295559842328657e-7

0.0000028389399631123524

0.0000019649698970169993

0.0000016931500113059883

0.000008689089558978342

0.0000012176400332464254

0.0000014703100532642566

0.0000016579999737587059

0.0000014293899539552513

0.000007725209798081778

0.0000025740400815266185

0.000008874900231603533

0.000002623402955049283

5.500189904417268e-7

3.6332801300886786e-7

3.3027100698745926e-7

2.8340699032014527e-7

0.0000016182100353034912

5.44421027370845e-7

6.617070198444708e-7

4.620069944394345e-7

1.8340099927627307e-7

8.167339728970546e-7

5.623360266326927e-7

0.000001791819954632956

25466201236667985e-7

0.0000014108500181464478

PSF flux, Kron flux, aperture flux
T Fluxid Jansky unit

* ForcedWarp, ForcedMean [ FPSFFlux, FKronFlux 7 & &~ +ART

gFPSFFluxStd

7.042540073394775
1.3470300436019897
0.7818589806556702
0.8068040013313293
0.5684890151023865
2.4534499645233154
0.7249739766120911
1.096869945526123
0.4257600009441376
0.24372799694538116
1.2163699865341187
0.5692870020866394
133.08799743652344
0.27830201387405396

=999

TR EDVFHFE

gFKronFlux
0.000025748700863914564
0.000004123330129945485
0.0000032512100460735383
7.933979873087083e-7
0.00000544121985512902
-5.802950227007386e-7
0.000004125310169911245
0.0000107793002825392885
0.000006822030024725245
0.000005886419785383623
0.000003966769781982293
0.00000632859018878662
0.00004299830106901936
0.0000018729399471340002

0.00003671320155262947

gFKronFluxErr
0.000007156500032579061
0.0000012260200037417235
0.0000017242900285561336
6.6342890086240578e-7
0.0000016168499996638275
0.0000060521701925608795
9.528529858471302e-7
0.0000015390500038847676
0.0000018€18200339612667
0.000002488988942978369
2.283759954480047e-7
0.000006251203924812429
0.00003606699829106219
0.0000010806300076385378

0.0000027677189341269443

TE 5.

11.137200355529785

2.221029930114746

1.2332799434661865

0.6189829707145691

3.846980094909668

6.520572814910889

0.4880720114402771

2.8405088915100098

5.932799816131592

3.867919921875

0.26725199818611145

9.926799774169922

275.9549865722656

3.0968499183654785

-999

#| 9oFKronFluxStd | gFApFlux +| 9FApFluxErr

0.000022776499463361688

0.000003544389883289875

0.000002747430016825092

9.819150363910012e-7

0.000004134309886488458

-3.4080900945809844e-7

0.0000023955199139891192

0.000012925200280733407

0.0000057089400692095514

3.322359987123491e-7

0.000002125000037267455

0.0000017160100462482131

0.00003117080031109276

0.0000033441199320805026

0.00003091320104431361

0.00000798643031885149
0.00000108348001504055
4.12969001217788%-7
6.759699999747681e-7
0.0000012603500181285199
0.0000037224399420665577
0.0000014977099453972187
0.000001380450051985681
6.137299806141527e-7
3.00670980327482856e-7
0.0000016852000044309534
0.000004520959919318557
0.000029566999728558585
0.0000013585799283393505

0.0000014108500181464478

66.352096557/

3.5850400924

1.2400100231

16883599758

6.1825699806.

12.896199607:

5.8249998092/

5.7856302261.

0.4445729851

0.5773149728

4.8672299385!

43.058601379:

1769.3199462!

10.532999992:

-999

SDZEHH D

https://catalogs.mast.stsci.edu/panstarrs/



The Pan-STARRS1 data archive home page

Welcome to the starting point for access to data from the Panoramic Survey Telescope and Rapid Response System (Pan-STARRS). This page provides a brief
summary of the facilities and data products to guide Pan-STARRS archive users. More complete information is provided on linked pages (see below).

Pan-STARRS is a system for wide-field astronomical imaging developed and operated by the Institute for Astronomy at the University of Hawaii. Pan-STARRS1 (PS1) is
the first part of Pan-STARRS to be completed and is the basis for both Data Releases 1 and 2 (DR1 and DR2). The PS1 survey used a 1.8 meter telescope and its 1.4
Pa n_ST AR Rs Gigapixel camera (GPC1; see PS1 GPC1 camera) to image the sky in five broadband filters (g, r, i, z, y). The PS1 Science Consortium funded the operation of the

Pan-STARRS1 telescope, situated at Haleakala Observatories near the summit of Haleakala in Hawaii, for the purposes of astronomical research. The PS1 consortium
is made up of astronomers and engineers from 14 institutions from six countries.

The data from PS1 are archived at the Space Telescope Science Institute (STScl) in Baltimore Maryland, and can be accessed through MAST, the Mikulski Archive for Space Telescopes. Additional
support for the PS1 public science archive is provided by the Gordon and Betty Moore Foundation.

The web site for Pan-STARRS1 in Hawaii also describes the project.

Quick links to the MAST PS1 Archive User Interface

The current PS1 data release is DR2 (2019 January 28). Use the following links to jump right to the MAST PS1 Science Archive interfaces and get started using PS1 data!

Object Catalog Search: https://catalogs.mast.stsci.edu/
Image Cutout Server: https://ps1images.stsci.edu/cgi-bin/ps1cutouts
Casjobs SQL Server: https://mastweb.stsci.edu/psicasjobs

See How fo retrieve and use PS1 data for more information on these access mechanisms. Note that all of these allow programmatic scripted access, and there are sample Python Jupyter notebook
scripts.

The following image and catalog products are available in DR2:

« Warp images are the result of resampling and realigning the camera images into a skycell of the PS1 Sky Tessellation, a set of common pixel-grid images with simple projections from the sky. Warps are
astrometrically and photometrically calibrated.

« Extracted photometry for point sources and extended objects from the warp images are available in DR2. The DR2 source database allows users to extract information on any time variation of source photometry or
astrometry.

- Stack images are co-added images made from the multiple exposures taken over the survey. Stacks provide the best signal-to-noise, and the
source catalogs created from the stacks are recommended as a starting point for data analysis.

« PS1 source extraction and catalogs describes how point-source and extended-object photometry is measured from the stack images. These source
extractions are made available in DR1.

» Mean values of the point-source and extended-object photometry from the warp images are also available in DR1.

PS1 user information topics

Detailed explanations of the products,

There are five primary informational topics, with links below, that provide further details:

+ The.Pai-STARRSH1 facilities and Hasdware Samp le Pyth on Ju pyte r notebooks, ---
o‘.P‘S1 Data processing_procedures "'.‘

# PS1Image data products K

:-‘ PS1 Source extraction and catalogs ..'.

*

o"pr to retrieve and use PS1 data o

.

-+ PSlsomploguarios ... https://panstarrs.stsci.edu



https://panstarrs.stsci.edu/

Data access®#l (image):

image cutout web interfacelCpythonh*5access

Lo~V A WNE

31

wwwwww

NoounpsWwN

3 fh

f3l: cutout stack fitsE|{R%Z download & plot

# Mrk590 position

ra = 033.6398378956147
dec = -00.7667167022724
size = 1280

RERRAH B R R R RHBHBHHH

# accessTdurl =45

RERHAH AR R R BRI B HHHHH

fitsurl = geturl(ra, dec, size=size, filters="1i", format="fits")

# --> 'https://pslimages.stsci.edu/cgi-bin/fitscut.cgi?ra=33.6398378956&dec=
# -0.766716702272&4s1ze=1280& format=fits&red=/rings.v3. skycell/1240/080/
# rings.v3.skycell.1240.080.stk.i.unconv. fits'

B A
# [EFk%local ICFEHAL (HDU)
R R AR

fitsurl[@]
fitsurl[@].replace("unconv.","unconv.wt.")

image_url =

variance_url =
fits.open(image_url)
fits.open(variance_url)

fh_variance

proieie s pieisip i et
# Fitsigk#Flocal filelctRiFd 3.
preiaieiapie g et

image_url.split("/")[-1]
variance_url.split("/")[-1]

out_image
out_variance

os.system("rm " + out_image )
os.system("rm " + out_variance)
fh.writeto( out_image )
fh_variance.writeto(out_variance )

Stack variance (wt)

—> python/photutils’k & TRIFEET TE % (stackBfRIEE O mFER=25%; fits headerz & &)

EEETHWzpython tasksld https://pslimages.stsci.edu/pslimage.html (Z35 3.

https://outerspace.stsci.edu/display/PANSTARRS/How+to+retrieve+and+use+PS1+data

https://pslimages.stsci.edu/ps]_drZ_api.html


https://ps1images.stsci.edu/ps1image.html
https://outerspace.stsci.edu/display/PANSTARRS/How+to+retrieve+and+use+PS1+data
https://ps1images.stsci.edu/ps1_dr2_api.html

Data access®#l (image):
image cutout web interfacelCpythonh*5access

f3l: cutout stack fitsE|{R%Z download & plot

Stack Stack variance (wt)

rings.v3.skycell.1240.080.stk.1i.unconv.fits

“rings.v3 CTEE = 115x=1240,y=080DskycellDstackBE{R, i-band”



Data access®#l (image):
image cutout web interfacelCpythonh*5access

f3l: cutout stack fitsE|{R%Z download & plot

L@ Dfits image DT, ds9THRRLEED

ds9 -zscale \
rings.v3.skycell.1240.080.stk.1i.unconv.fits \
rings.v3.skycell.1240.080.stk.i.unconv.wt.fits

el
t
-

astropy.io Cpython CHRAAATED TES : |
Stack variance (wt)

Stack
python
from astropy.io import fits

hdu = fits.open(“rings.v3.skycell.1240.080.stk.i.unconv.fits")
hdul[@].header['EXPTIME']
hdu[@].header['HIERARCH FPA.ZP’]

ds97%k & T, stack BfRD 8L &
variance mapDENKAKH > TWLWEHh %
checkUTH2 &, “IDULTHEZS
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Data access®fl (catalog):
MAST web API [Cpythonh*5access

# This searches the mean object catalog for objects within 50 arcsec of Mrk590.
# Note that the results are restricted to objects with nDetections>1, where nDetections is the total number
# of times the object was detected on the single-epoch images in any filter at any time.

# Objects with nDetections=1 tend to be artifacts, so this is a quick way to eliminate most spurious objects _—
# from the catalog. [ ) O) C q uery

#

# Mrk590®/5:0r=50arcsec®MeanObject 3. .

#

# nDetections>1 (EDfilterTbL VDT, 2L Fsingle-epochBIR TRHINTNB)EWSREFEDIS. l;é D )
# nDetections=1/%, & A EDIFEspurious objects(T3)ED T, nDetections>1DRETHRD DEIEDTIEHERTES.

#

# "Mean" catalog®column®jih5id

# https://outerspace.stsci.edu/display/PANSTARRS/PS1+MeanObjectView+table+fields python .reque StS .get

#

ra = 33.6398378956147
dec = -0.7667167022724 —_ N
radius = 50.0/3600.0 ( “python {,(__ HK D JA {3

constraints = {'nDetections.gt':1}

# Mean catalog®H D < D DcolumnZ e 3.

columns = """objID, raMean,decMean,nDetections,ng,nr,ni,nz,ny,
gMeanPSFMag, rMeanPSFMag, iMeanPSFMag, zMeanPSFMag, yMeanPSFMag" " " .split(', ')
columns = [x.strip() for x in columns]

columns = [x for x in columns if x and not x.startswith('#')]

# psicone: web APIiCquery urlZ:iXD. APINH I UJccsvEresul tsICHEHAL .
results = pslcone(ra,dec,radius,release="dr2"', columns=columns,verbose=True,**constraints)

## print first few lines

#lines = results.split('\n') https://catalogs.mast.stsci.edu/api/v@.1/panstarrs/dr2/mean.csv?dec=-0.766716702272&radius=0.0138888888889&ra=33.63
1 i " i -— i . 1 98378956&columns=%5BobjID¥%2CraMean%2CdecMean¥%2CnDetections¥2Cng%2Cnr¥2Cni%2Cnz%2Cny%2CgMeanPSFMag¥%2CrMeanPSFMag¥%2Ci

zprznt(l’en(,l l‘m?s)’ .r'ows.ln results first 5 rows:") MeanPSFMag¥%2(CzMeanPSFMag¥%2CyMeanPSFMag%5D&nDetections.gt=1

iprint('\n’'. join(lines[:6]))

 <Table length=31>
# astropy.tablefZzbIcEH.

tab = ascii.read(results) objID raMean  decMean nDetections ng  nr ni  nz ny gMeanPSFMag rMeanPSFMag iMeanPSFMag zMeanPSFMag
# improve the format int64 float64 float64 int64 int64 int64 int6d int6d int64 float64 float64 float64 float6a
for filter in 'grizy': 107060336410857640 33.64110938 -0.77741577 2 0o 1 1 0 o0 nan 21.4057 21.1266 nan
C°1.= filter+'MeanPSFMag' 107060336422858569 33.64226204 -0.77667082 2 o 0o 1 1 o0 nan nan 21.4750 20.7051
try “tab[col]. format = ".4f" 107070336320732430 33.63212833 -0.77334054 2 0 1 1 0o o0 nan 21.3538 21.6887 nan
tab[col][tab[col] == -999.0] = np.nan 107070336336271423  33.63357657 -0.77408146 2 2 0o o0 o0 o0 22,6118 nan nan nan

except KeyError: 107070336390057480 33.63909535 -0.76912359 2 0 2 0 o0 o0 nan nan nan nan
print("{} not found".format(col)) 107070336394414750  33.6393077 -0.77123507 3 1 0 2 o0 o0 20.4766 nan 19.3916 nan

# =5 107070336402931774 33.64034712 -0.77376801 2 0o 0 o0 1 1 nan nan nan 20.6208
tab 107070336426286779 33.64280825 -0.76983767 2 1 0 1 0 o0 19.6913 nan 19.9995 nan
107070336454475298 33.64545022 -0.77098068 8 0 5 3 0 0 nan 203723 20.4459 nan

107080336281025128  33.62812549  -0.76267443 2 2 0 0 o0 o0 215735 nan nan nan

https://catalogs.mast.stsci.edu/docs/panstarrs.html
scriptid R DURLH 5 #F > T E/c: https://pslimages.stsci.edu/ps1 _dr2 api.html



https://catalogs.mast.stsci.edu/docs/panstarrs.html
https://ps1images.stsci.edu/ps1_dr2_api.html

z [mag - 14.28] i [mag - 14.21] r[mag - 14.55] g [mag - 15.04]

y [mag - 14.30]

—0.5 1

0.0 1

—0.5 1

0.0 1

-0.5

0.0 1

—0.5 1

0.0 1

—0.5 1

0.0

Data access®#l (catalog):
MAST web API [Cpythonh*5access

kKQUMa (EHE2RR Lyrae)

0.2 0.4 0.6 0.8 1.0
»,/,/\”
0.2 0.4 0.6 0.8 1.0
.'___—__‘——__——_—../////////////‘\.———————~f"-**‘to——‘,.\\\\\\\"
0.2 0.4 0.6 0.8 1.0
(.’/4/.&/’\’\“
0.2 0.4 0.6 0.8 1.0
"\“/f\v‘_’_’”\.“
0.2 0.4 0.6 0.8 1.0

Phase

. MASTODOAPIICqueryZz
*=D,
python.requests.get

TpythoniC YD AT

<— Detection table®
PSF flux;IZE{E light curve
(0.4863HREAHATITD fcfc H)

2 (=UR) D AElight curveld
FHEHDER L

https://catalogs.mast.stsci.edu/docs/panstarrs.html

scriptid R DURLH 5 #F > T E/c: https://pslimages.stsci.edu/ps1 _dr2 api.html



https://catalogs.mast.stsci.edu/docs/panstarrs.html
https://ps1images.stsci.edu/ps1_dr2_api.html

Data access®#l (catalog):
MAST web API [Cpythonh*5access

Mrk590,Kron Flux (ZJ:AGN)
_ ’ - MAST®DAPIICqueryZ%
o 13.7 1
[4+]
= 1K
= 13.8 ’:) ,
55400 55600 55800 56000 56200 56400 56600 56800 57000
python.requests.get
S 13.0-
o
I
—= _ —_ ! N
— 13.2 '?53[:>3/1:f1(:)r1 Lc_.115l k:):IZS:aEJ
55400 55600 55800 56000 56200 56400 56600 56800 57000
126
3
£ 12.81
"~ 13.01
55400 55600 55800 56000 56200 56400 56600 56800 57000
©12.81
E
N

Vr/\/’// <— Detection table®

Kron fluxH|7E{E light curve
55400 55600 55800 56000 56200 56400 56600 56800 57000
Y AGN ([AHY o FeRKAK) DAIFElight curve
% 1261 =
> 18] CEtlggiglkEEijégi
55400 55600 55800 56000 56200 56400 56600 56800 57000
Time [M)D]

https://catalogs.mast.stsci.edu/docs/panstarrs.html

scriptid R DURLH 5 #F > T E/c: https://pslimages.stsci.edu/ps1 _dr2 api.html



https://catalogs.mast.stsci.edu/docs/panstarrs.html
https://ps1images.stsci.edu/ps1_dr2_api.html

Data access®fl (catalog):
Casjobs SQL interface

MAST Query [ CasJobs

-~

Home Help Tools Query History MyDB

PanSTARRS_DR2
Views

- REOAYATV T —FZHmAAAIED . AYOTRALZHEAT Hi

btE7h 3 35E. SQL servericQuery=i#%(f % End ey

Rows kB Name
NA Detection
NA DetectionObjectView
NA DiffDetection

. Create a MAST Query / casjobs account NADIffDetObjectView

NA ForcedGalaxyModelView
NA ForcedGalaxyShape
NA ForcedMeanlLensing
NA ForcedMeanObject
. - NA ForcedMeanObjectView

. Write a SQL query to get desired SQL table \AForcedWarpExtended
NA ForcedWarpMasked
NA ForcedWarpMeasurement
NA GaiaDR2_PS1DR2_2arcsec

. NA MeanObject

NA MeanObjectView

. Submit the query NAMsanobjec
NA StackApFIxExGalCon6
NA StackApFIxExGalCon60bjectView
NA StackApFIxExGalCon8
NA StackApFIxExGalCon80bjectView
NA StackApFIxExGalUnc
NA StackApFIxExGalUncObjectView
NA StackApFIxObjectView
NA StackModelFitDeV
NA StackModelFitDeVObjectView
NA StackModelFitExp
NA StackModelFitExpObjectView
NA StackModelFitExtra
NA StackModelFitPetObjectView
NA StackModelFitSer
NA StackModelFitSerObjectView

W —_— \ B~ NA StackModelObjectView
SQI_ I ’ —/ \ T‘EFIJ —6‘ % % 0T — 7 ) l/—_%_> NA StackObjectAttributes
- NA StackObjectView
NA StackPetrosian
NA StackToImage

https://mastweb.stsci.edu/ps1casjobs/


https://mastweb.stsci.edu/ps1casjobs/

Data access®fl (catalog):
Casjobs SQL interface

MAST Query / CasJobs

Home Help Tools Query History MyDB Import Groups Output Profile Queues

Context Table (optional) Task Name
| PAanSTARRS_DR?2 v | [MyTable |My Query

| Samples | Recent | Clear

Rectangle search for PS1 objects within a retangular patch of sky
- Restrict to nDetections>1 to reduce spurious objects
-- Returns PSF magnitudes and errors in grizy

select 0.0bjID, o.nDetections, o.raMean, o.decMean,
m.gMeanPSFMag, m.gMeanPSFMagErr, m.rMeanPSFMag, m.rMeanPSFMagErr,
m.1iMeanPSFMag, m.iMeanPSFMagErr, m.zMeanPSFMag, m.zMeanPSFMagErr,
m.yMeanPSFMag, m.yMeanPSFMagErr

‘rom ObjectThin o

ianer join MeanObject m on o.objID=m.objID

Fere
0.raMean between 100.0 and 100.1
and o.decMean between 0.0 and 0.1
axd o.nDetections>1

Sample SQL query®# £
(SDSS SQL&ERU)




Data access®fl (catalog):
Casjobs SQL interface

PS1 Sample queries

Armin Rest 213, 2019 Rick White

On this page
e Get high-fidelity stars in given area
e Goal/Description
e Tables used
e Query
e Results
e Galaxy Candidates for K2 SN Search
e Goal/Description
e Query
e Results
e Obtain lightcurves for a given set of objects
e Goal/Description
e Query #1: Match Catalina RR Lyrae stars to PS1 objects
e Results (25 minutes)
e Query #2: Get the detections
e Results (30 seconds)
e Query #3: Get the forced detections
e Results (3:45 minutes)
e Obtain lightcurves for a single object _
e Goal/Description
e Query #1: Get the ObjID for the star
e Results (1 entry, <1 min)
e Query #2: Get the detections
e Results (92 entries, < 1 min)
e Query #3: Get the forced detections
e Results (84 entries, <1 min)
e Select mean objects and associated detections within 3 deg of HDF; compare photometry and astrometry with Gaia DR2
e Step 1: Obtain mean objects in cone search, filtering for objects with a high probability of Gaia matches
e Step 2: Obtain detections associated with objects selected in Step 1
e Step 3: Match objects and detections with the closest Gaia DR2 source
e Step 4: compare Gaia and PanSTARRS magnitudes for point sources
e Step 5: Compute mean detection positions and compare to Gaia astrometry

https://outerspace.stsci.edu/display/PANSTARRS/PS 1+Sample+queries


https://outerspace.stsci.edu/display/PANSTARRS/PS1+Sample+queries

z [mag] i [mag] r [mag] g [mag]

y [mag]

Data access®D#l (catalog):
Casjobs SQL interface

script3 = "\

SELECT \

0.0bjID, o.raMean, o.decMean, \

fwm.detectID, \

fwm.obstime, fwm.exptime, fwm.airmass, fwm.Fpsfflux, fwm.FpsffluxErr, \
fwm.FpsfQf, fwm.FpsfQfPerfect, fwm.FpsfChiSq, fwm.zp, fwm.FapFlux, \
fwm.FapFluxErr, \

fwm.forcedWarpID, fwm.filterID, \

CSS J030521.9+013231 (Q%ERR Lvrae) ngdzilfz),lﬂf-ggfikyerr‘, fwm.Finfoflag, fwm.Finfoflag2, fwm.Finfoflag3, \

17.0 0.gMeanPSFMag, o.gMeanPSFMagErr, o.gMeanPSFMagNpt, \
0.rMeanPSFMag, o.rMeanPSFMagErr, o.rMeanPSFMagNpt, \
17.5 0.1MeanPSFMag, o.iMeanPSFMagErr, o.iMeanPSFMagNpt, \
0.zMeanPSFMag, o.zMeanPSFMagErr, o.zMeanPSFMagNpt, \
i ' i i i 0.yMeanPSFMag, o.yMeanPSFMagErr, o.yMeanPSFMagNpt, \
0.0 0.2 0.4 0.6 0.8 0.rMeanKronMag, o.rMeanKronMagErr, \
o.nDetections, o.ng, o.nr, o.ni, o0.nz,o.ny, \
17.0 o.gFlags, o.gQfPerfect, \
o.rFlags, o.rQfPerfect, \
o.iFlags, o.iQfPerfect, \
17.5 0.zFlags, o.zQfPerfect, \
o.yFlags, o.yQfPerfect \
. . - . T INTO mydb.[RRL_584630948352256_PS1forceddet] \
0.0 0.2 0.4 0.6 0.8 FROM mydb.[RRL_584630948352256_PS1] o \
70 JOIN ForcedWarpMeasurement fwm on fwm.ObjID = 0.0bjID \
"java -jar casjobs.jar run -t 'PanSTARRS_DR2' -n 'RRL_584630948352256_PS1forceddet' " + "'" + script3 -
17.5
’ ' ' ' ' . . -
T Command line tool casjobs™T
17.0 . _ .
CasjobslcSQL queryZ submit
17.5
— ¢d load
0.0 0.2 0.4 0.6 0.8 > .CsV ownloa
17.0
17.5
| | | | | <— ForcedWarpMeasurements table D
0.0 0.2 0.4 0.6 0.8

Phase

PSF fluxBIZEE light curve
(0.55547HEH T D fofe &)

https://mastweb.stsci.edu/ps1casjobs/casjobscl.aspx
h ) }

r . L isplay/PANSTARRS/PS]1


https://mastweb.stsci.edu/ps1casjobs/casjobscl.aspx
https://outerspace.stsci.edu/display/PANSTARRS/PS1+Sample+queries#PS1Samplequeries-Obtainlightcurvesforasingleobject
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SkyMapper Southern Survey (SMSS)

2014 — ongoing. X2 steradian.
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https://www.eso.org/sci/meetings/2007/cal07/presentations/ESOCAL07_Keller.pdf
http://www.caastro.org/files/38/922819839/onken-chris---data-pipeline.pdf

Shallow survey & Main Survey

Shallow Survey Main Survey O cors 2050

Wolf+2018 50 depth (mag.)
Acen/ A fexp 100 -limit FWHM 0
Filter (nm) Rband (s) Nimage (ABmag) (arcsec)
u 349/42 4.294 40 10909 17.9 3.1 21
v 384/28 4.026 20 10779 17.7 2.9 %)
g 510/156 2.986 5 11872 18.0 2.6
r 617/156 2.288 5 11515 18.0 24 e
i 779/140 1.588 10 10698 18.0 2.3
Z 916/84 1.206 20 11067 18.0 2.3 21
20

. Shallow Survey: FZ\L\exposure C2T AT Z V7 Vv a&iFE. ~18FmapzE5. 2014-2015CT=E 7.

Data Release 1 .

. Main Survey: Shallow Survey5E T, ~22%&ZHIELU TR Dexposure C2m AT 7V 7 Vv Ziw<.

IWTEETH. Data Release 2 TEBAHIIC A FA.
- DR2DEZPE Tl single-epochDEER, HIYEEY Z DFEED H (instantaneous photometry
only). stacki@f®¥stack photometry @A I N TWWRW - BREEHEDFEVEFNL LI
L)

. StackiERDAFIFDR3MN S (Onken+2020).



Log-in to SkyMapper

S AJs_traIian . G . s . . | : : | o
«S&L;J Unnverc - it . ~ . e SkyMapperI'Squthc‘arn Survey

#A Home Using a specially-built, 1.3-meter telescope at Siding Spring « -
% About SkyMapper Observatory near Coonabarabran, the SkyMapper Southern - Latest Data Release
W Purchase Time Survey is producing a high-fidelity digital record of the '

@ Cite & Acknowledge entire southern sky for Australian astronomers. ; D RZ

& Latest News . Feb 27, 2019

@ Survey Information
21,000°deg?

SkyMapper's Southern Survey is led by the Research School : 505,176,667 objects
Survey Progress X of Astronomy and Astrophysics at the Australian 121,494 exposures
View Publications National University, in collaboration with seven Australian ' 4.7 billion detections
universities and the Australian Astronomical Observatory. . Matched against 2MASS,
The goal of the project is to create a deep, multi-epoch, : AIIWISE, ATLAS Refcat2,
multi-colour digital survey of the entire southern sky. This Gaia, GALEX, Pan-STARRS1,
How To Access e N will facilitate a broad range of exciting science, including “and UCAC4
Object Viewer SkyMapper discovering the oldest stars in the Galaxy, finding new ’ '

dwarf galaxies in orbit around the Milky Way, and Learn More —
measuring the effects of Dark Energy on the Universe through nearby supernovae.

Data Releases

Publication Statistics
Q, Data Access

Cone Search

Image Cutouts
On this site you can read about SkyMapper and its surveys, browse the latest data Follow @SkyMapper on Twitter
releases and query images and catalogues using simple forms or Virtual

Observatory web services. Before downloading or publishing data we ask that you

G Sky Viewer review the policies section to familiarise yourself with the authorship and protected 5)
@® Protected Science science policies. As part of SkyMapper's status as a National Facility, Australian

Full Catalogue Search

Table Metadata
SkyMapper Telescope
@SkyMapper

Data Release 2 from the SkyMapper Southern Survey is

Black: MS Complete / Red: MS All Filters / Orange: MS i+z / Yellow: SS All Filters / Grey: Any Images

RA (deg)

Dec (deg)

http://skymapper.anu.edu.au/
Onken+2020



http://skymapper.anu.edu.au/

% About SkyMapper

‘W Purchase Time

@ Cite & Acknowledge

& Latest News

@ Survey Information ——
Data Releases

Survey Progress

View Publications
Publication Statistics
Q Data Access
How To Access
Object Viewer
Cone Search
Image Cutouts
Full Catalogue Search
TAbi Metadata

¥ 9 Sky Viewer

@@ SkyMapper Board
M Media Gallery
M User Forum

SkyViewer

Southern Sky Viewer

This viewer was constructed using the Hierarchical Progressive Survey format (HiPS) used by Aladin-Lite. Navigate and zoom in/out using your mouse or the controls provided. You can
search for coordinates or objects and change the displayed image layer to show other all-sky surveys using the icons in the top left, and maximise the viewer using the arrows in the top
right.

1J2000 v [0S

Base image layer
| skymapper-color v
Color map:

native v m

Overlay layers

Reticle
O HEALPix grid

Tools

“B 3571277 5 SkyViewer ¢+
(stackE{R Tld7 <, B8F 5 < best single-epochE{R)

http://skymapper.anu.edu.au/sky-viewer/

(3 |


http://skymapper.anu.edu.au/sky-viewer/

Image cutout

Image Cutout Service

This service allows you to query reduced, WCS-registered SkyMapper images for those matching your region of inte
around your search coordinates. You may additionally specify which filters and date ranges to return. The cutout se
IVOA Simple Image Access Protocol (SIAP). See the How To Access page for more information.

Note: By using SkyMapper data, you agree to observe the SkyMapper policies p

P Data Release

» Coordinates

Please input either a set of coordinates or a SIMBAD name.

RA/Dec (ICRS) v OR
e Target name o0 |

patible target name

Coordinate system:
Coordinates:

P Search Parameters

You can sort and filter the table (e.g. <, >, !, TO, OR) using the arrows and the input boxes in the header row.

56 results found (showing 56)

™ save table as.

download?
All

v ([ filtered rows/cols only

image_name

SkyMapper_u_20140808191436-
29_33.640-0.767_60x60

SkyMapper_v_20140808191542-
29_33.640-0.767_60x60

SkyMapper_g_20140808191626-
29_33.640-0.767_60x60

M Dawnload Z

e of selected images ide previews >lude

9 Reset row filters ©7 Shaw/hide calumns

7 Maximize table

options

deg deg

M Dovmload FITS
H Dawnload PNG
FJ Download bitmask 33.63993  -0.76679

- Open image viewer

-+ Send FITS to Aladin

M Download FITS
M Download PNG
R4 Download bitmask 33.63982 -0.76676

4 Open image viewer

L+ Send FITS to Aladin

M Download FITS
H Dawnload PNG
RJ Download bitmask

33.63987  -0.76670

\ Open image viewer

Image cutout service CHRERIICHES & download TE %
(DR2 TlEsingle-epoch@ff D #; cutoutDEw&R KT X1$0.17deg x 0.17deq)

A7) 7 hQueryzweb-APlIICR T35 2 &EHTES:

HBRA, DeclzE0HEIERD Y A M =BE — Y X MO S5HEE%Zdownload

http://api.skymapper.nci.org.au/public/siap/dr2/query?P0S=33.639837321,-0.766719986&SIZE=0.17,0.1 7&FORMAT=image/

fits&INTERSECT=center&%20&RESPONSEFORMAT=HTML

http://skymapper.anu.edu.au/image-cutout/

ra_cntr ¢ dec_cntr ¢ exptime ¢

s

40.0

20.0

5.0

mjd_obs ¢ size ¢ naxis ¢

mjd arcs
56877.80183 gg
5687780259 o0
56877.80310 gg

pix

122
122

122
122

122
122

scale ¢

arcs.pix-1

0.4961
0.4970

0.4962
0.4970

0.4961
0.4970

http://skymapper.anu.edu.au/how-to-access/#World



http://skymapper.anu.edu.au/image-cutout/
http://skymapper.anu.edu.au/how-to-access/#World
http://api.skymapper.nci.org.au/public/siap/dr2/query?POS=33.639837321,-0.766719986&SIZE=0.17,0.17&FORMAT=image/fits&INTERSECT=center&%20&RESPONSEFORMAT=HTML
http://api.skymapper.nci.org.au/public/siap/dr2/query?POS=33.639837321,-0.766719986&SIZE=0.17,0.17&FORMAT=image/fits&INTERSECT=center&%20&RESPONSEFORMAT=HTML

Object catalog

dr2.master

- . 5 dr2.ccds
. DR2AE N O7 ($21E%E dr2.images

dr2.mosaic
. dr2.master; £#epoch® HIJEEDNFE dr2.photometry

[PanSTARRS ®DMeanObject®D & 272 H D]

. dr2.photometry: &epoch® Al e
[PanSTARRS @ Detections®D &K D736 D]

Cone Search Service (dr2.masterOHD > > T)IVigA V5 —T 1 )

This service allows you to query the master table of mean photometry and object parameters around a given position. Please specify either Equatorial/Galactic coordinates or a SIMBAD-
resolvable object name as well as a search radius in arcseconds (maximum 3,600" or 2,000 rows). You may increase the number of columns returned by increasing the metadata
verbosity parameter. This service is also accessible through VO-aware clients like TOPCAT using the IVOA Cone Search standard. See the How To Access page for more information.

Note: By using SkyMapper data, you agree to observe the SkyMapper policies published on this website.

P Data Release

P Search Parameters

Please input either a set of coordinates or a SIMBAD name.

Coordinate system: (RA/Dec (ICRS) v | OR Search radius:|60.0 |
Coordinates: [ | Arcseconds

Separate longitude & latitude with space(s) Targ:et name.| - . Metadata verbosity:(Minimum metadata v |
valid coordinate types, e.g.: A SIMBAD-compatible target name Detail in returned metadata

http://skymapper.anu.edu.au/cone-search/

4h30m15.82s



http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0.766719986&SR=0.1&VERB=3&CATALOG=dr2.master&RESPONSEFORMAT=XML
http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0.766719986&SR=0.1&VERB=3&CATALOG=dr2.master&RESPONSEFORMAT=XML
http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0.766719986&SR=0.1&VERB=3&CATALOG=dr2.photometry&RESPONSEFORMAT=XML
http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0.766719986&SR=0.1&VERB=3&CATALOG=dr2.photometry&RESPONSEFORMAT=XML
http://skymapper.anu.edu.au/table-browser/
http://skymapper.anu.edu.au/cone-search/
http://skymapper.anu.edu.au/cone-search/

Object catalog

dr2.master
. N . dr2.ccds
- DRZHEA Y O7 ($21E%E A
dr2.mosaic
. dr2.master; £#epoch® HIJEEDNFE dr2.photometry

[PanSTARRS ®DMeanObject®D & 272 H D]

. dr2.photometry: &epoch® Al e
[PanSTARRS @ Detections®D &K D736 D]

. dr2.masterhA¥ Q7 07 —%%. % 3RA, DeclEATEE L, XMLER Toutput:

http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321 &DEC=-
0.766719986&SR=0.1&VERB=3&CATALOG=dr2.master&RESPONSEFORMAT=XML

. dr2.photometrys—% %Z CSVF = Toutput

http://skvmapper.anu.edu.au/sm-cone/public/query?

Table D H &:http://skymapper.anu.edu.au/table-browser/
http://skymapper.anu.edu.au/how-to-access/#World



http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0.766719986&SR=0.1&VERB=3&CATALOG=dr2.master&RESPONSEFORMAT=XML
http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0.766719986&SR=0.1&VERB=3&CATALOG=dr2.master&RESPONSEFORMAT=XML
http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0.766719986&SR=0.1&VERB=3&CATALOG=dr2.photometry&RESPONSEFORMAT=CSV
http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0.766719986&SR=0.1&VERB=3&CATALOG=dr2.photometry&RESPONSEFORMAT=CSV
http://skymapper.anu.edu.au/table-browser/

[y

pythonD 5 Web-AP| Image cutout service —> download

# SkyMapper image cone search CSV  pandas DataFrame

#

# query Mrk590 CCD

#

# http://apt.skymapper.nci.org.au/public/siap/dr2/query?\

# POS=33.639837321,-0.766719986€6SIZE=0.17, 0. 17T¢FORMAT=1mage/
< fits&INTERSECT=cent ety 206RESPONSEFORMAT=CSV

url = "http://api.skymapper.nci.org.au/public/siap/dr2/query?P0S=33.
-»639837321,-0.766719986&SIZE=0.17,0.17&FORMAT=image/
—fits&INTERSECT=center&’,20&RESPONSEFORMAT=CSV"

#r = requests.get (url, params=payload)
r = requests.get(url)

df = pd.read_csv(io.BytesIO(r.content),sep=",")

image_name format band \
SkyMapper_u_20140808191436-29_33.623-0.767_489.. image/fits u
SkyMapper_v_20140808191542-29_33.623-0.767_488.. image/fits v
SkyMapper _g_20140808191626-29_33.623-0.767_489.. image/fits g

PanSTARRSDZE DFIAE & Rt




pythonh 5Web-API catalog cone search —> download & plot

# dr2.photometry CSV output Mrk590

# Mrk590 (SR=search radius in deg unit.) 13

# http://skymapper.anv.edu.au/sm-cone/public/query?RA=33. 6398373216DEC=-0.
— 7667199866SR=0. 00038VERB=38CATALOG=dr2. photomet ry&RESPUONSEFORMAT=CSV
# 14 -
L X ¢ ¢ u
url = "http://skymapper.anu.edu.au/sm-cone/public/query?RA=33.639837321&DEC=-0. v
—766719986&SR=0.0003&VERB=3&CATALOG=dr2 . photometry&RESPONSEFORMAT=CSV" G) 15 | » * ® ®
< t g
#r = requests.get(url, params=payload) = 16 -
r = requests.get(url) r
df_phot = pd.read_csv(io.BytesIO(r.content),sep=",") 171 % + I
v Z
df _phot.columns
18 T T T T L)
Index([u'r_cntr', u'object_id', u'object_id_local', u'image_id', u'ccd', 57000 57250 57500 57750 58000
u'filter', u'ra_img', u'decl_img', u'x_img', u'y_img', u'flags’, hAU[)

u'nimaflags', u'imaflags', u'background', u'flux_max', u'mu_max',
u'class_star', u'a', u'e_a', u'b', u'e_b', u'pa', u'e_pa', u'elong',
u'fwhm', u'radius_petro', u'radius_kron', u'radius_frac20',
u'radius_fracb0', u'radius_frac90', u'chi2_psf', u'flux_psf',
u'e_flux_psf', u'mag_psf', u'e_mag_psf', u'flux_petro', u'e_flux_petro',
u'mag_petro', u'e_mag_petro', u'flux_kron', u'e_flux_kron', u'mag_kron',

PanSTARRS D58 D FIAE & AR




Subaru/HSC public/internal data release

. SDSSDOT—HX—X[E% -+ sky viewer, SQL catalog/data archive server /& & i@

< C & hscdata.mtk.nao.ac.jp:4443/datasearch/

about schema browser 1list jobs summary table search direct SQL search misc

name:‘catalog~job 2020-11-23 ]

release:[dr3-citus~l\|Guess release from your SQL]

SQL: Press ctrl-enter to preview
-- Simple area search based on the range of RA and DEC getting all object
-- with 1 band cmodel magnitudes smaller than 25.5, and in the area in

-- the range RA J2000 between 34.0 and 36.0 degrees and DEC ]2000 -5.0
and -4.5 degrees.

-- WARNING:
-- --> Remove 'LIMIT 1@' for your query
-- --> Edit the schema name 's2@a_wide' for your query.

SELECT
object_id
,ra
,dec
,i_cmodel_mag
,1i_cmodel_magerr
,y_cmodel_mag
,y_cmodel_magerr
,i_cmodel_mag - y_cmodel_mag AS i_y
FROM
s2@a_wide. forced
WHERE
boxSearch(coord, 34.0, 36.0, -5.0, -4.5)
/* is equivalent to
ra BETWEEN 34.0 AND 36.0
AND dec BETWEEN -5.0 AND -4.5
but boxSearch() is much faster

* /

AND i_cmodel_mag < 25.5
AND isprimary
LIMIT 10

’

example: [example 1 -- Ra/Dec range and mag limit \1]‘ function list “table list

« [ include SQL in CSV
« WM syntax check before enqueueing

f you encounter an error "ERROR: canceling statement due to statement timeout" on enqueueing, please uncheck this
https.//hSC_release mtk nao acjp/hSCMap_per/app/ « O csv @ csv.gz O sqlite3 O fits O fast-fits (experimental)
‘ estimate query time ‘ show the estimated query time and the query plan. What is this? (experimental)

‘ pr‘eview (timeout: 10 seconds) | enqueue | (timeout: 12 hours output limit: 20 GB)

https://hsc.mtk.nao.ac.jp/ssp/japanese-data-access/



Summary

. SDSSLAY——RATH/IN=—NBH > EREICT T BiRERY —
N4 M5 T (PanSTARRS 3 1) - E1TH (SkyMapper Southern
Survey).
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