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最新研究方向 
 

Active Galactic Nuclei (AGNs) and Quasi-Stellar Objects (QSOs) 
My research interest focuses on the nature of the continuum emission and its 
variability in AGNs and QSOs. It is believed that these cosmological objects with 
non-stellar continuum and strong emission lines are powered by material accreting 
onto a supermassive blackhole at the center of these objects. The continuum emission 
across the whole electromagnetic spectrum comes from the surface of the accretion 
disk, the dust torus outside the disk, and the jet, respectively. The strong emission 
lines then are from the broad and narrow emission line clouds surrounding the central 
accretion disk. This picture, though successful in explaining a number of AGN 
phenomena, is still largely theoretical. To test this model observationally, we are 
carrying out the following research topics: (I) search for the signature of the accretion 
disk – we have obtained spectra for a sample of high-redshift quasars (Z > 2.75) with 
Lick 3-m Shane telescope in the near-UV wavelengths covering the redshifted Lyman 
limit region, to look for any change in continuum slope that might be the signature of 
an accretion disk. We are in the process of analyzing the high-resolution spectra and 
comparing the shape of absorption-corrected continuum with similar observations 
from HST and Hale 5-m telescopes on higher-redshift objects; (II) studying the 
geometry and kinematics of the inner-most region – we used the data archive from the 
International AGN Watch program to study if the observed time delay of emission 
line variation correlates with the luminosity of the object, to test the validity of the 
blackhole accretion disk model.  
 
Beijng-Arizona-Taipei-Connecticut (BATC) Multi-Color Sky Survey 
We have participated a large international consortium of a multi-color sky survey 
named BATC program since 1994. The participating institutes are Beijing 
Astronomical Observatory, National Central Univ., Arizona State Univ., Univ. of 
Arizona, and West Connecticut State Univ. The observational goal of this survey is to 
construct the crude spectral energy distributions (SEDs) with 15 color photometry for 
EVERY object down to B=21 in 500 selected fields covering an area of 450 square 
degrees in northern sky. The scientific goals are many-fold, including: (I) the study of 
the population and star formation history of nearby spiral galaxies, (II) the distribution 
of QSOs and the clustering effect over cosmological distances, and (III) search for 
high-redshift quasars and other peculiar objects with the 15 color SEDs. In the past 4 
years, we have accumulated approximatey 250 GB of data. We are in the process of 
calibrating and analyzing the data for the above research topics.  
 



Selected Recent Publications: 
1. X.-H. Fan, D. Burstein, W.-H. Sun, et al., (1996), “Deep, Wide-Field 

Spectro-photometry of the Open Cluster M67”, AJ, 112, 628.  
2. Z.-H. Shang, D. Burstein, W.-H. Sun, et al.}, (1998), “Ring Structure and 

Warp of NGC 5907: Interaction with Dwarf Galaxies”, ApJ, 504, L23.  
3. P.T. O’brien, T.J. Turner, W.-H. Sun, et al., (1999), “Steps Toward 

Determination of the Size and Structure of the Broad-Line Region in Active 
Galactic Nuclei. XIII.” ApJS, in press.  

 
Active Galactic Nuclei (AGNs) and Quasi-Stellar Objects (QSOs) 
   My research interest focuses on the nature of the continuum emission and its 
variability in AGNs and QSOs. It is believed that these cosmological objects with 
non-stellar continuum and strong emission lines are powered by material accreting 
onto a supermassive blackhole at the center of these objects. The continuum emission 
across the whole electromagnetic spectrum comes from the surface of the accretion 
disk, the dust torus outside the disk, and the jet, respectively. The strong emission 
lines then are from the broad and narrow emission line clouds surrounding the central 
accretion disk. This picture, though successful in explaining a number of AGN 
phenomena, is still largely theoretical. To test this model observationally, we are 
carrying out the following research topics: (I) search for the signature of the accretion 
disk – we have obtained spectra for a sample of high-red shift quasars (Z > 2.75) with 
Lick 3-m Shane telescope in the near-UV wavelengths covering the red shifted 
Lyman limit region, to look for any change in continuum slope that might be the 
signature of an accretion disk. We are in the process of analyzing the high-resolution 
spectra and comparing the shape of absorption-corrected continuum with similar 
observations from HST and Hale 5-m telescopes on higher-red shift objects; (II) 
studying the geometry and kinematics of the inner-most region – we used the data 
archive from the International AGN Watch program to study if the observed time 
delay of emission line variation correlates with the luminosity of the object, to test the 
validity of the black hole accretion disk model. 
 
Beijng-Arizona-Taipei-Connecticut (BATC) Multi-Color Sky Survey 
    We have participated a large international consortium of a multi-color sky survey 
named BATC program since 1994. The participating institutes are Beijing 
Astronomical Observatory, National Central Univ., Arizona State Univ., Univ. of 
Arizona, and West Connecticut State Univ. The observational goal of this survey is to 
construct the crude spectral energy distributions (SEDs) with 15 color photometry for 
EVERY object down to B=21 in 500 selected fields covering an area of 450 square 



degrees in northern sky. The scientific goals are many-fold, including: (I) the study of 
the population and star formation history of nearby spiral galaxies, (II) the distribution 
of QSOs and the clustering effect over cosmological distances, and (III) search for 
high-redshift quasars and other peculiar objects with the 15 color SEDs. In the past 4 
years, we have accumulated approximately 250 GB of data. We are in the process of 
calibrating and analyzing the data for the above research topics.  
 
Selected Recent Publications: 

1. X.-H. Fan, D. Burstein, W.-H. Sun, et al., (1996), “Deep, Wide-Field 
Spectro-photometry of the Open Cluster M67”, AJ, 112, 628.  

2. Z.-H. Shang, D. Burstein, W.-H. Sun, et al., (1998), “Ring Structure and Warp 
of NGC 5907: Interaction with Dwarf Galaxies”, ApJ, 504, L23.  

3. P.T. O’brien, T.J. Turner, W.-H. Sun, et al., (1999), “Steps Toward 
Determination of the Size and Structure of the Broad-Line Region in Active 
Galactic Nuclei. XIII.” ApJS, in press.  

 


