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A SURROGATE H-R DIAGRAM 
FOR QUASARSFOR QUASARS

• A CONTEXT THAT UNIFIES 
SPECTROSCOPIC DIVERSITY
MULTI WAVELENGTH• MULTI-WAVELENGTH

• MULTI-DIMENSIONALMULTI DIMENSIONAL
• TO REMOVE DEGENERACY 

BETWEEN PHYSICS AND 
ORIENTATIONORIENTATION





4D EIGENVECTOR 1 PARAMETER SPACE
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velocity dispersion of LIL

EW (FeII Optical) / EW (Broad H ) (R )EW (FeII Optical) / EW (Broad H)  (RFeII)
ratio of LIL with opposite density dependences

Soft X-ray Photon Index (soft)
thermal emission signature

CIV  1549 Broad Line Shift
systematic motions of HILsystematic motions of HIL

Precursors:

Boroson & Green (1992); Boller et al. (1996); 
Marziani et al. (1996); Wang et al. (1996);Laor et al. (1997)
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RL  --RQ DICHOTOMY?

RL QUASARS OCCUPY A RESTRICTED QU S S OCCU S C
PARAMETER SPACE RELATIVE TO      
THE RQ MAJORITYTHE RQ MAJORITY

CORE AND LOBE DOMINATED RL’s 
ALSO SHOW PARAMETER SPACE 
DIFFERENCESDIFFERENCES
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FWHM HBETA = 4000 km/s 

A MAGIC NUMBER?A MAGIC NUMBER?
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DICHOTOMY?DICHOTOMY?

• Population A: FWHM HBETA<4000km/s• Population A: FWHM HBETA<4000km/s, 
RFE>0.5,  HIL (e.g. CIV1549) 
blueshift/asymmetry, soft X-ray excess, RQ

• Population B: FWHM HBETA>4000km/s, opu a o : W 000 /s,
RFE<0.5, no HIL blueshift or soft X-ray 

i d RL RQexcess, mixed RL-RQ 











AN EXTRA LINE      
COMPONENT IN  POPULATION B

HBETA

VERY BROAD LINE COMPONENT 

FWHM HBETA~~10000km/s
REDSHIFT 1 2000km/sREDSHIFT ~~ 1-2000km/s





WHY correct FWHM H?





AN EXTRA LINE      
COMPONENT IN  POPULATION A

CIV

BLUE ASYMMETRIC COMPONENT 













PHYSICAL DRIVERS 
FOR QUASARS?FOR QUASARS?

• Orientation
• Black Hole Mass
• Eddington Ratio

BH S i ?• BH Spin?
• Host Galaxy Morphology?Host Galaxy Morphology?



PHYSICAL TRENDSPHYSICAL TRENDS
 - Ionization parameter 
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