
 
 
 

Variable Ionization State; VIS
mini-BAL/NAL

 

 

Broad Absorption 
Line; BAL BAL

mini-BAL, Narrow Absorption Line (NAL) 
VIS

 

 
1

BAL mini-BAL
NAL

2

42 4
3

mini-BAL 4 NAL 5
Structure Function (SF) SF

power-law 2
mini-BAL NAL

4 mini-BAL



HS1603+3820 9
VIS

5 6
X warm absorber

 

 
mini-BAL

 

 
 

 
Takashi Horiuchi, Toru Misawa, Tomoki Morokuma, Suzuka Koyamada, Kazuma 
Takahashi, Hisashi Wada, Optical variability properties of mini-BAL and NAL quasars , 

2016, Publications of the Astronomical Society of Japan, Volume 68, Issue 4, id.48, 19 pp. 
Tomoki Morokuma, et al. (59 28 ), Kiso Supernova Survey (KISS): Survey 
strategy , 2014, Publications of the Astronomical Society of Japan, Volume 66, Issue 6, 

id.114, 16 pp. 
Toru Misawa, Naohisa Inada, Masamune Oguri, Poshak Gandhi, Takashi Horiuchi, 
Suzuka Koyamada, Rina Okamoto, Resolving the Clumpy Structure of the Outflow 
Winds in the Gravitationally Lensed Quasar SDSS J1029+2623 , 2014, The 

Astrophysical Journal Letters, Volume 794, Issue 2, article id. L20, 5 pp. 


