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Survey Power

Jewitt 2003

Active
Active

Active

2016+
     PS1         1.8          2.5                                                      70

HSC                                         1.8                                 225



PS1 Features
1. patrolling 3/4 sky several times a month

2. 1.8 m telescope at f/4.4 with 3.2 deg FOV

3. 1.4 Gigapixel camera, 10μm, 0.245”/pixel

4. reaching w, g,r,i ~24-27, z,y ~21-24 mag

3.2 deg

Tonry et al. 2012, ApJ



                      g            r            i            z            y           w  
FWHM Average 1.39 1.26 1.19 1.16 1.13 1.25  
FWHM Median 1.30 1.18 1.10 1.07 1.03 1.18  
FWHM Mode 1.18 1.02 0.96 0.96 0.92 1.02 

Histograms of FWHM Distribution / Filter 
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Total night time               12704 hrs      100% of night time 

Weather loss                   4642 hrs      36.5% of night time 

Downtime                         1348 hrs      10.6% of night time 

Overhead                         2296 hrs      18.1% of night time 

Open shutter on science  4416 hrs      34.8% of night time 

Observing efficiency                             54.8%

Observing Time Statistics

3.0-GB per image 
1.5-TB per night  
1.8-PB survey 
28-TB catalog



PS1 Surveys
1. 3π survey: 56% (low-mass stars, brown dwarfs, star 

clusters, structure of the Milky Way)
2. medium deep: 25 % (extragalactic, cosmology, large 

scale structure, etc. )
3. solar system: 11% (KBOs, asteroids, comets, etc.)
4. others: 8% (M31, exoplanet)



PS1 Key Projects



PS1 Status
1. Full survey stared in May 2010, for duration of ~4 yr

2. Included ~5 billion objects and ~120 billion detections

3. 90% of detections / objects at |b| < 10 degrees

4. Out GP 50 MB/deg^2; In GP 1.5 GB/deg^2

5. Finished in Mar 2014; released Jun(?) 2015

g,r,i stacks images of 3 pi sky (PV2)



PS1 PV2 Astrometry

2015.02.09 Eugene Magnier
 The values range from dark blue ~10 mas to yellow ~30 mas.



Measurements



Medium Deep Fields

Tonry’s Slides

0.5 M bright stars

10 M all objects



Star/Galaxy Separation

Daniel et al. 2014

kron - psf = 0.018*(kron-21.0)*(kron - 21.0) + 0.120*(kron - 21.0) - 0.192



PS1 3𝜋 Data
• Stellar objects are selected with PS1 object flags 

• exclude S/N < 5, psf quality < 0.85, and extend objects 

• measurements > 4 

• Total of 1.3 billion stellar objects are in 3π sky (c.f. 1 billion, USNO) 

• The 5σ limit. mag. are at 22.30, 22.22, 21.99, 21.29, 20.22 mag

g      r     i     z   y

g-band stellar density map



PS1 Data Product



Distribution Before
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Distribution After
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3π data 
(DVO db)

Density Maps

Identification 
of  

Candidates

Characterization 
1. images / follow-up 
2. membership 
3. size 
4. luminosity function 
5. age estimation 
6. distance estimation

Candidates 
List

Confirmation

PS1SCC

PS1SCC Flow Chart

Data 
Selection 
AGC 20

Stationary  
Data



Star Counting to Search for Stellar 
Density Enhancement Regions

•Density Map: grid size contains ~10 stars, smoothing with 3x3 boxes, 
subtracting median value, dividing standard deviation 

•Cluster candidate: contains at least 3 adjacent grids, with each gird ≥ 3𝜎, 
and > 3 times detections in different fields

G173.0+0.0



The completeness limit of revised sample ~ 5 kpc

Spatial Distribution Cumulative distribution

Kharchenko+ 2013 ~ 2 kpc



log(t) < 8
log(t) > 8Sagittarius:

  450±50 pc

Orion:
  400±50 pc

Perseus:
  800±100 pc

3.2 kpc

PS1 SC
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Discussion & Future Works

• Search for uncharted star clusters 
with all survey region (3PI) 

• Characterize star clusters with 
PS1 photometry, proper motions 
+ LAMOST radial velocity + 
SDSSIV (APOGEE) stellar rotation 

• Create PS1 stellar locus with 
different metallicities (From 
LAMOST)

http://panstarrs.stsci.edu/PSI/


