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HD 169142 is a Herbig Ae star (A8 Ve) located at 
a distance of 145 pc from the Sun [1]. Interferometric 
observations at millimeter and submillimeter wavelengths 
revealed a circumstellar disk around HD 169142, with 
the radius of 1.4″ (≈ 200 au) and with its inclination 
angle of 13° [2,3]. Near-infrared imaging with the HST 
coronagraph also detected scattered light with similar 
size [1]. The amount of excess emission at mid-infrared 
wavelengths is small, suggesting that the outer disk is 
truncated at ~ 0.15″ (~ 20 au) from the star [4,5]. We 
carried out polarization differential imaging (PDI) of the 
disk scattered light in H-band with Subaru/HiCIAO.

Figure 1 shows the obtained polarized intensity (PI) 
image. The emission scattered by dust particles at the 
disk surface in 0.2″ ≤ r ≤ 1.2″, or 29 ≤ r ≤ 174 au, is 
successfully detected. The azimuthally-averaged radial 
profile of the PI, shown in Figure 2, manifests a double 
power-law distribution, in which the PIs in r = 29–52 au 
and  r = 81.2–145 au respectively show r−3-dependence. 
These two power-law regions are connected smoothly 

with a transition zone, exhibiting an apparent gap in r = 
40–70 au.

The observed radial profile of the PI is reproduced by 
a minimally flaring disk with an irregular surface density 
distribution or with an irregular temperature distribution 
or with the combination of both. The depletion factor 
of surface density in the inner power-law region (r < 
50  au) is derived to be ≥ 0.16 from a simple model 
calculation. The obtained PI image also shows small scale 
asymmetries in the outer power-law region. Possible 
origins for these asymmetries include corrugation of the 
scattering surface in the outer region, and shadowing 
effect by a puffed up structure in the inner power-law 
region.
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PI image with HiCIAO. Green circle and white 
cross indicate the masked region and stellar position, 
respectively.

Figure 1:
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Azimuthally-averaged radial profile of PI surface 
brightness.

Figure 2:


