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NTSC 
previously called Shaanxi Astronomical Observatory, takes the 

“Keep close concern with time cycling, formulate calendar of time 

computing” as faith of the institute.  

national-level base-type research institute in assuming the tasks of 

national standard time generating, keeping and transmitting  

improving time keeping and comparison precision of atomic time and 

has realized striding development by introducing talents, starting the 

development of high-performance atomic clock, and exploring 

research fields of positioning and navigation. 

Astrometry research. 



Background 
    1973 15th IAU 

    ‘Noting that the ephemerides of most of the natural 
satellites are based on observations made long ago, and 
that efforts to improve the ephemerides have been 
hampered by the paucity of recent observations; 

    acknowledging that much higher accuracy in the 
ephmerides of these objects will soon be required, 
particularly for the exploration of  the outer solar system 
by spacecraft;  

    Commission 20 urges that a reasonable amount of 
telescope time be made available for observations useful 
for the improvement of satellite ephemerides.’ 



Research History 

• observed planetary satellite in successful  

implement with photo plate since 1987(T) 

 

• 1994 observed Saturn successfully with 

small field CCD in Sheshan  

 （“brighter moon calibration” ） 



Research History 
“brighter moon calibration”  

 A method to reduce the astrometric positions of satellites. This 

method allowed us to determine the positions of satellites although 

we had a lack of reference stars in each CCD frame so that a 

classical astrometric reduction from star catalog was not possible to 

carry out. This was due to both of the following factors: our initial 

CCD camera had a rather small field of view and, at the same time, 

there was no available high-density astrometric star catalogue. (Shen 

et al., 2001) shown that such a method may introduce some 

systematic errors into the derived satellite positions and must be 

used only if a classical astrometric reduction is not possible.  

 



Research History 

• 2002 began to obverse with big field CCD  

 

• Last year, we equipped a 14 inch aperture 

telescope mounted an electron cooling 

CCD for the observation of satellites’ 

occultation.  

 



observation 



Observation on Saturn’s satellites 
 1, The eight major satellites’ position(8) 

        1994-1996 451 frames  

           published in Astron.Astrophys.Suppl.ser  

 

        1997-2000 1167 frames 

           published in Astronomy &Astrophysics. 

     

           2002-2008  

           large quantity of CCD observations in reduction and          

           analysis 

 



Included in a new catalogue of observations of the eight major satellites of Saturn 

IMCCE 



Our observation of Saturn’s eight major satellites included in COSS08  





2, Phoebe’s positions 

Take by  CASSINI in 2004 Phoebe  CCD photograph (1/12/2003) 



Phoebe position compared with JPL、IMCCE、SHN ephemeris 
2003-2004 

Compared our results with Veiga et al. (2000)、Fienga et al.(2002) and 

Peng et al.(2004)  

•  2003-2004   115 positions for Phoebe 



• 2005-2008  1173 positions for Phoebe,  

  the residuals of observations are about 0.1 arcsec.(5)  



Positions of Phoebe using in Cassini 



Observation of Uranian satellites 

• 1995-1997 864 frames  

    the Uranus’ five major satellites  

   The precision is in 0.03-0.05 arcsec. 

 

• 1998-2007 1049 frames 2576 positions 

     The paper is in amending.（D） 

    

 

 



Observation of Neptune’s satellites 

   1,Triton 
•1996、2003、2005、2006 frames in total  

  Residuals of observations are 0.04 arcsec 

Typical Triton CCD frame (Sheshan station 1.56m telescope)  



Using in JPL’s orbit improvement of Neptune 



Triton positions residuals statistics  

largest quantity, highest accuracy  



Included by IMCCE 



2、Nereid 

Photo by Voyager II 

Typical Nereid CCD frame (Xinglong 

station 1.56m telescope)  

 

• 2006-2007 112 frames  

  Residuals of observations are 0.2 arcsec  



Nereid’s positions residuals statistics 



Orbit update 



 

 Taylor-Shen theory: 

     
The one of the four famous Saturn satellites orbit 

theories to the orbit of the eight major satellites of 

Saturn 

 

Calculation the Iapetus orbit elements variation in last 

200 years. Improve the necessity and advantage of 

TASS theory 

 

 Validate TASS theory 



The 12th order R-K-N numerical integration method 

 We used 12th-order –Runger –Kutta-Nystrom formula numerical integration to   

obtain an adequate fit to the 100 years observations, in order to improve the 

orbit of Phoebe and update the new determination of the mass of Saturn: 

Msa=3497.0e-1 Msun 

 

 

Distribution for the observations on Phoebe orbit projected on the 

Earth’s mean equator J2000 

 Phoebe’s motion theory research 



The fit yields new determination of the mass of Saturn: 

Msa=3497.0e-1Msun, with the data used over one century. 
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• Comparisons of Positioning Measurements with Two 
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Frequency 2007 30（2） 

• CCD astrometric observations of faint satellites and update of their 
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Symposium, Volume 248, p. 93-95  
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National Prize for Natural Sciences :  

                                                        second clsaa prize  

Shaanxi province Scientific and Technical  Awards :  

                                                         third class prize 

Shaanxi Academy of Sciences Progress prize in science and 

technology:                                     second clsaa prize  
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