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GPS Quasar: GHz-Peaked  
Spectrum (GPS) radio sources  
are characterized by their com 
-pact size (L<~ 100pc) and con 
-vex spectrum peaked at ~0.5- 
10 GHz observed frequencies  
(O’Dea et al. 1991). 
 
 At the peak turnover frequency,  
 the optically thin radio synchrotron radiation transitions to optically 
thick emission, though there is still debate over whether this caused by 
Synchrotron Self-Absorption (SSA) or Free-Free Absorption (FFA) 
(O’Dea 1998). 

Information of GPS OQ172 
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                                               -- GPS quasars appear as    
                                               core-jet structure, in line with  
                                               AGN unified schemes 
                                                
                                               -- no kpc-scale radio structure 
                                               -- a compact N-S elongation 
                                               -- the jet suffers a large bend     
                                               at ~3 mas from the northern 
                                               -most component 
 
                                                                            
                                                

VSOP 5GHz image 
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UDOMPRASERT et al. 1997 

à high RM 20,000 rad m^-2 in the rest  
frame, and 100 rad m^-2, 10mas from  
nucleus 
 
à one of the highest among ~20 known  
high-RM sources  

Hβ FWHM 3,700 kms-1  

[O III] FWHM  2,200 kms-1       NIR spectrum, (Hirst et al. 2003) 
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VLBA OBSERVATION 

We propose L,S,C,X,U-band VLBA polarimetry to investigate the 
following inter-related questions about the unusual circumnuclear 
environment of OQ172, as seen in highly-redshifted mm-wave 
emission from 6-70 GHz in the source rest frame: 

Ø  What is the magnetic field topology? 
 
Ø  What is the GPS absorption mechanism? 
 
Ø Why is the RM extremely high, and the inner jet depolarized? 
 
Ø Why is the jet strongly bent and curved, and how do physical properties  
   vary along its length?  
 
Ø Where is the VLBI core? 
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VLBA OBSERVATION 

OQ172           OQ208                 3C286                          3C279  
(Target)            D-term         EVPA(1, 2, 5GHz)      EVPA (8, 15GHz) 

Sources 

Observation Frequency (GHz)       BW    Scan  Time (min) 

 1.412     1.502      1.592      1.683        8MHz       24           72 
 2.166     2.211      2.256      2.302        8MHz       24           72 
 4.630     4.770      4.910      5.051        8MHz       24          102 
 8.116     8.196      8.396      8.537        8MHz       23          134 
15.140   15.220   15.421    15.561        8MHz       34          191 
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Total intensity distribution and Polarization properties 
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Model fitting  
L band S band 

C band X  band 

U band 
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   Rotation Measure at Inner Jet 

RM=115 rad m-2 
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SSA and FFA fitting 

GPS sources are characterized by their compact overall size (< 1 kpc) and convex 
radio spectrum peaked at GHz frequency (O'Dea et al. 1991). This convex radio 
spectrum is possible caused by synchrotron self-absorption or free-free absorption 
(O'Dea 1998). Our simultaneous multi-frequency VLBA observation would give us a 
chance to further investigate absorption phenomenon in GPS quasar OQ172.  

‘core region’  
 component 
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Black Hole Mass and Jet Power 

SDSS DR8 
FWHM=8848km/s 
EW=18.8 A 
L_CIV=1.44*e45 ergs/s 

Chen et al.  In prep. 

    logMBH= 9.45 M⊙                   log m =-1.46  
   log Lbol=46.1 ergs s-1           log Qjet= 46.95 ergs s-1 

    
Qjet > Lbol ==>require an intense accretion flow 
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CONCLUSIONS 
 
u  A core-jet structure has been imaged from all five frequencies observation, and a sharp large bending 
at  ~3 mas far away from core can be clearly found at C, X, and U band. Comparing to previous 
observation, a new component was identified at C band. 
 
u  Linear polarization has been detected in OQ172 at all five bands. The depolarized effect exists on two 
low bands. At C and X band, we could linear fit the faraday rotation in core and inner jet parts. The value of 
the RM is large about » 2000 rad m-2 in core components and about » 700 rad m-2 in inner jet part. The 
rotation measure varies along with the jet and goes down low value at outer jet parts. 

u  Our simultaneous multi-frequency VLBA observation can be used to investigate absorption 
phenomenon in GPS quasar OQ172. To investigate the low frequency cut off radio spectrum in core region 
component in OQ172, we use both SSA and FFA fitting for its flux density. And based on fitting results 
some physical parameters can be derived in OQ172. 

u  We also calculated the massive black hole mass and the jet power of OQ172. The large width for 
[OIII]5007 in OQ172 might not due to the center massive black hole, but to other physical reasons, such as 
the interaction between jet and narrow line region. 
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