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OUTLINE!

•  Introduction to LSST, Euclid and CSS-OS

•  Mock image generation

•  Preliminary results



  Introduction to LSST, Euclid and CSS-OS!

LSST
1) Ground-based optical telescope
2)  Imaging in ugriz bands with seeing 

~0.7 arcsecond
3) Sky coverage: 18000 sq. degrees 

in southern hemisphere

Ivezic et.al 2019



  Introduction to LSST, Euclid and CSS-OS!

Euclid
1) Space-based telescope
2)  Imaging in VIS/YJH bands with 

seeing ~0.2 arcsecond
3) Sky coverage: 15000 sq. degrees

Inserra et.al 2018



  Introduction to LSST, Euclid and CSS-OS!

CSS-OS
1) Space-based telescope
2)  Imaging in NUV/ugrizy bands with 

seeing ~0.2 arcsecond
3) Sky coverage: 17500 sq. degrees

Exp. NUV u g r i z y 

17500□° 2×150s 25.4 25.4 26.3 26.0 25.9 25.2 24.4 

400□° 8×250s 26.7 26.7 27.5 27.2 27.0 26.4 25.7 

Credited by Zhan



  Introduction to LSST, Euclid and CSS-OS!

Synergy between LSST and Euclid Rhodes et.al 2017 & Schuhmann et al 2019



  Introduction to LSST, Euclid and CSS-OS!

Synergy between CSS-OS and Euclid
Credited by Zhan
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  Mock Image Generation!

   Parent images are from HST/CANDELS observations
• Fields: GOODS-North and GOODS-South
• Nine Filters: F435W, F606W, F775W, F814W, F850LP, F105W, F125W, 

F140W and F160W
•  Pixel scale: 0.06; seeing 0.1 arcsecond
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F140W and F160W
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   Mock Euclid VIS image: F606W + F814W
𝐼↓com = 𝑤↓F606W 𝐼↓F606W + 𝑤↓F814W 𝐼↓F814W × 10↑−0.4(zp↓F814W − zp↓F606W ) /𝑤↓F606W + 𝑤↓F814W  

Steps to create the Euclid-like VIS image: 
1) combine F606W and F814W images 
2) convolve the combined image with a Gaussian kernel to degrade the FWHM from   
    0.11 arcsec (HST) to 0.18 arcsec (Euclid) 
3) resample the pixel scale from 0.03 arcsec/pixel (HST) to 0.1 arcsec/pixel (Euclid) 
4) add Gaussian noise so that the 10-sigma limiting magnitude of extended source  
    with a 0.3 arcsec radius is 24.5mag 
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  Mock Image Generation!

   Parent images are from HST/CANDELS observations
• Fields: GOODS-North and GOODS-South
• Nine Filters: F435W, F606W, F775W, F814W, F850LP, F105W, F125W, 

F140W and F160W
•  Pixel scale: 0.06; seeing 0.1 arcsecond

   Mock Euclid VIS image: F606W + F814W

   Mock LSST/CSS-OS gri images by linear interpolation 
Color images of  CSS-OS (gri; left) and LSST (gri; right) 



  Preliminary Results (GOODS-North Only)!

   Mask saturated stars and large galaxies
   Photometry with SExtractor: DETECT_MINAREA=3.0; DETECT_THRESH=3.0; ANALYSIS_THRESH=3.0

   Analysis of blending effect
   Parent sample: GOODS-N catalog (Barro et al 2019): 23611 objects with SNRF814W>10

GOODS-N and LSST:  
1) match radius is 0.8 arcsec 
2) Total 9516 galaxies in LSST have 
counterparts in GN, of which 622 
galaxies in LSST are isolated but are 
multiple-galaxies in GN 
3) blending fraction: 622/9516 = 6.54% 
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SExtractor measured ellipticity



  Summary!

  LSST suffers from significant blending issue due to its low resolution and 
large seeing

  In the assumption of Gaussian PSFs, the observed galaxy shapes of CSS-
OS and Euclid are less deviated from GOODS-North

  A large sample is required for weak lensing analysis

Thank you


