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Scientific Goals 
 

1. Supplying the input catalogue for LAMOST ; 
2. Flux calibrations of the LAMOST spectra; 
3. Scientific researches. 



The South Galactic Cap U-band Sky Survey 
(SCUSS) 
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2.3M BOK Telescope of Steward observatory on Kitt Peak 



NAOC provided funding to 
upgrade camera for  SCUSS 
project in 2009 



New  camera with blue sensitive 4x4 CCD chips 
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SCUSS observation following the 
strategy & almost same as simulation  



The final scanning mode of 
SCUSS 



obs  150.0 object '00081' 1 u 212018.00 -090939.0 2000.0 
obs  150.0 object '00082' 1 u 212123.00 -085423.0 2000.0 
obs  150.0 object '00091' 1 u 212438.00 -090939.0 2000.0 
obs  150.0 object '00092' 1 u 212543.00 -085423.0 2000.0 
obs  150.0 object '00101' 1 u 212858.00 -090939.0 2000.0 
obs  150.0 object '00102' 1 u 213003.00 -085423.0 2000.0 
obs  150.0 object '00111' 1 u 213318.00 -090939.0 2000.0 
obs  150.0 object '00112' 1 u 213423.00 -085423.0 2000.0 
obs  150.0 object '00121' 1 u 213738.00 -090939.0 2000.0 
obs  150.0 object '00122' 1 u 213843.00 -085423.0 2000.0 
obs  150.0 object '00131' 1 u 214158.00 -090939.0 2000.0 
obs  150.0 object '00132' 1 u 214303.00 -085423.0 2000.0 
obs  150.0 object '00141' 1 u 214619.00 -090939.0 2000.0 
obs  150.0 object '00142' 1 u 214723.00 -085423.0 2000.0 
obs  150.0 object '00151' 1 u 215039.00 -090939.0 2000.0 
obs  150.0 object '00152' 1 u 215144.00 -085423.0 2000.0 
obs  150.0 object '00161' 1 u 215459.00 -090939.0 2000.0 
obs  150.0 object '00162' 1 u 215604.00 -085423.0 2000.0 
obs  150.0 object '00171' 1 u 215919.00 -090939.0 2000.0 
obs  150.0 object '00172' 1 u 220024.00 -085423.0 2000.0 
obs  150.0 object '00181' 1 u 220339.00 -090939.0 2000.0 
obs  150.0 object '00182' 1 u 220444.00 -085423.0 2000.0 
obs  150.0 object '00191' 1 u 220759.00 -090939.0 2000.0 
obs  150.0 object '00192' 1 u 220904.00 -085423.0 2000.0 
obs  150.0 object '00201' 1 u 221219.00 -090939.0 2000.0 
obs  150.0 object '00202' 1 u 221324.00 -085423.0 2000.0 
obs  150.0 object '00211' 1 u 221640.00 -090939.0 2000.0 
obs  150.0 object '00212' 1 u 221744.00 -085423.0 2000.0 

SCUSS Observation in Batch Mode 



The focus plan is adjusted  by 3 
actuators 



Calculate the field center  
and initiate telescope 

coordinates 

Telescope coordinates 
Real field center coordinate 
The  value for correction in 
“ 



Check image quality by observer 



Check image quality by observer 

SDSS magnitude 
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SCUSS 

SDSS-IV Link to GAC 

Galactic Anti-center 
The total  
SCUSS 
observation 
area 
~5000 degree2 SCUSS 



Recall the SCUSS data reduction
 team 
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DATA REDUCTION  
BIAS Correction: 
     Overscan & Bias structure  
Flat-Field Correction:  
     Super Sky Flats, Dome Flats & Twilight Flats 
Astrometry:  
    UCAC4 catalogue 
Flux calibration: 
    SDSS Dr9  & SCUSS internal self calibration 
Image Combination: 
    Add images by weight of image qualities 
Photometry: 
    DAOPHOT, SEXtractor, (SDSS and LSST piplines) 



The astrometry 

In comparison 
with UCAC4: 
0.15” 



SCUSS  photometric measurement  
can be calibrated by SDSS catalogue 



Each CCD frame can be calibrated by   
4 previous exposure frames 





Image combination 

1. At present, the 
catalogs are generated 
based on combined 
images. 
2. These combined 
images are one-degree 
size and created by 
stacking single 
exposures. 
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SCUSS Image coordinates 



Magnitude limit of SCUSS and SDSS 



Download SCUSS calibrated image 



The data is using for scientific 
research 

 & 
 SDSS IV eBOSS target selection 



SCUSS Research Team 



Nearby cluster of galaxy 



Nearby cluster of galaxy 



Comparison of u band  
with  

UV and other optical bands 

NGC3351 



Early type massive stars and star formation region 

M33 



Star clusters in nearby galaxies 



SDSS  IV 



SCUSS Data is used in eBOSS target selection 



The DESI cosmology survey will be conducted from the Kitt 
Peak site over a 14,300 deg2 extragalactic footprint. DESI 
will spectroscopically target 30 million objects from 3-band 
optical imaging combined with WISE imaging in the near 
infrared and GAIA astrometry. The four target categories 
are Luminous Red Galaxies (LRGs), Emission Line 
Galaxies (ELGs), quasar tracers, and Lyman-alpha forest 
quasars at z > 2.15. 
 
The minimum footprint for the imaging survey to meet the 
DESI minimum science requirements is a 9,000 deg2 
survey in three optical bands to g = 24.0, r = 23.6 and z = 
23.0 with a fill factor of > 90%.  

The Dark Energy Spectroscopic Instrument  
(DESI)  



……. 



Benefits to  
the Chinese Astronomical Community 

 

• Legacy data product with impact similar to that of 
SDSS imaging survey (1.5 mag deeper), raising 
the international profile of Chinese astronomy;  
 

• Synergy with future wide-field survey projects in 
China, in particular the space station survey project 
and Dome-A project, in development of 
software, observing tools and training; 

• China participate DESI project with $100M
 contribution of BASS 

 





The camera with blue sensitive 4  4Kx4KCCD chips 
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Chinese group’s work in g,r band survey 
  
1, Observing 200 nights with 2.3-m BOK; 
2, Developing new data reduction pipline; 
3, Co P.I. of the BASS project 



Chinese group’s work in z-band survey 
  
1,observing 40/220 nights with 4-m Mayall; 
2,Testing new z-band camera; 
3, participate the data reduction working group 



No any Final MoUs are  signed until now ! 

Because of long time discussion among different 
parts: 
 
  My group (BATC) 
  Chinese Pilot-B project  
  Chinese Community 
  Steward obervatory /  University of Arizona 
  DESI project 
  NOAO 

But Observation and data reduction already begin. 



Sky Survey mode of the 3 exposure of each field 



Survey Sky Coverage Simulation  



Survey Sky Coverage Simulation  



Survey Sky Coverage Simulation  



Observation simulation of Air-Mass 



Exposure time depend on the galactic interstellar 
extinction, sky background, atmospheric transparency 

and seeing in real time  

The Galactic interstellar extinction map 



The progress of observed fields 



The WIKI pages of the BASS project 



Mail list of the project information 



Remote Monitoring of the observation 



BASS data and catalogues 
 is open to public 

 
All kind of collaboration  

are wellcomed 

Combined with SCUSS and SDSS images Credit: ZOU and JIANG 


