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Abstract: We report the results of the Suzaku-multiwavelength observation campaign of 
SS433 performed on 2006 May 29 - April 15. The campaign includes two (in and out of 
eclipse) 40 ksec observations with Suzaku and a large set of optical, IR, and radio 
observations over the total epoch. Radio monitoring observation with the RATAN 
observatory detected five flares whose peak flux at 2 GHz exceeds 1 Jy.  The Suzaku 
data taken out of eclipse reveals dramatic variability of Doppler shifts of the X-ray jets,  
which cannot be explained by the precession or nodding motion. A blue-shifted iron 
K-absorption edge feature discovered with XMM-Newton is found to be much shallower 
in the Suzaku spectrum. This result suggests that the co-moving cold matter 
responsible for the absorption is not uniformly distributed along the jet and/or has time 
variability.  
 
1. The multiwavelength campaign 
 SS433 is an X-ray binary containing a compact object. SS433 has relativistic stable 
continuous jets and the jet axes are precessing with a period of 162 days [1,3]. The 
optical and X-ray spectra show several pairs of Doppler shifted lines from bipolar jets. 
The emission lines are evidence that the jets contain baryonic plasma.  
 Multiwavelength observations are important to understanding of SS433 system. 
Because only the multiwavelength observation can study the behavior and relation of 
the components of SS433 (a synchrotron jet, an optically thick accretion disk, and high 
energy jet engine). Especially, radio monitoring to diagnose of state of the system, 
optical spectroscopy to determine the precessional phase, and X-ray observation of core 



of the system are essential. In this paper, we present the first results of 
Suzaku-Multiwavelength observation campaign of SS433 in 2006 April.  
 
2. Multiwavelength data 
 The observation campaign was performed on 2006 May 29 - April 15. The campaign 
includes two (in and out of eclipse) 40 ksec observations with Suzaku and a large set of 
optical, IR, and radio observations over the total epoch. Table 1 shows instruments and 
observatories which joined in our campaign.  

Table 1 : Instruments and Obsercatory. 
X-ray Suzaku (MJD=53830 and 53833) 
Optical Spectroscopy BAT/SAO, 122cm/Pdova-Asiago, 150cm/Gunma Astronomical 

Observatory, Nayuta2m/Nishiharima Astronomical Observatory 
Optical/IR photometry KGB-38/Crimean (V,R,I), 40cm/Kyoto U. (c), MITSuME Akeno 

50cm/Akeno (V,I), MITSuME OAO 50cm/OAO (g’,Rc,Ic), 51cm/Osaka 
Kyoiku U. (V,R,I), VSNET (B,V,Rc,Ic), VSOLJ (V,Rc,Ic,c) 

Radio RATAN-600/SAO (1.0 GHz-21.7 GHz), RT32/IAA (2.3 GHz and 8.45 
GHz), Nobeyama Millimeter Array/Nobeyama (110.21 GHz and  
98.201 GHz) 

 Figure 1 shows the Doppler shifts of the jets. From the observed Doppler shifts, it is 
confirmed that the campaign has been performed at a precession phase when the 
inclination angle of the jets axis slightly exceeds 90°.  
 The radio light curve is shown in Figure 2. It exhibits five radio flares (over 1Jy 
@2GHz) at MJD=53837, 53847, 53855, 53866, and 53870, suggesting that SS433 was in 
an active state in campaign epoch. 
 Figure 3 shows the spectral energy distribution constructed from exactly simultaneous 
multiwavelength data taken at MJD=53833. The radio flux densities are represented 

Figure 1 : The Doppler shifts of 
the jets. The results 

determined from optical data 
(crosses) and X-ray data 

(circles) are plotted.  

Figure 2 : Radio light curve. 
The epochs of the Suzaku 

observations are indicated by 
vertical lines.   

Figure 3 : Spectral energy 
distribution of SS433 on 

MJD = 53833. 



with a power-law model. The optical model is the sum of a multicolor disk model with 
Tin = 105 K and blackbody radiation from a companion star with T = 1.5×104 K, both are 
attenuated by interstellar matter of Av = 8. The X-ray model consists of bremsstrahlung 
continuum and emission lines attenuated by NH = 1.3×1022 cm-2. 
 
3. The Suzaku results 
3.1. An abrupt change of the Doppler Shifts “z” 
 Figure 4 is an X-ray light curve obtained with the Suzaku XIS on MJD=53829 (out of 
eclipse). The X-ray light curve showed significant variability, especially in the hard 
band above 5 keV. To examine the time variability of the spectral shape, we divide the 
one day data into 32 parts and perform spectral fitting to each. Figure 5 shows the time 
variability of the Doppler shifts of the jets determined from the fit to the Suzaku spectra.  
Figure 6A and 6B show spectra at the time of A and B in Figure 5. We detect rapid 
variability of the Doppler shifts (dz/dt～0.011/0.33day), which is much larger than 
values expected from the precession and/or nodding motion of the jets. This might 
correspond to a “jitter” motion observed for the first time in X-rays.  

 Figure 5 : The time variability of the Doppler 
shifts of the jets determined from the fit to 

the Suzaku spectra. 
 

Figure 4 : X-ray light curve obtained with the 
Suzaku XIS on MJD=53829 (out of eclipse).  

Figure 6 : The spectra taken in the epoch A and B in figure 5.  
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3.2. The Structure of the Vicinity of the Jets 
 From XMM-Newton data, Kubota (2005) [2] discovered an iron-K absorption edge 
feature (figure 7).  The edge is consistent with that from cold iron with the same 
Doppler shift as the blue-shifted jet. Thus, the feature can be interpreted as absorption 
of the jet emission by cold matter moving along with jets (figure 8).  

Figure 9 shows the X-ray spectrum 
obtained with the Suzaku XIS integrated 
over the time region denoted by the black 
arrow in figure 5. The Iron K-absorption 
edge feature discovered with XMM-Newton 
becomes much shallower in Suzaku 
observation epoch. This result suggests 
that the co-moving cold matter responsible 
for the absorption is not uniformly 
distributed along the jet and/or has time 
variability.  
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Figure 7 : X-ray spectrum obtained with 
XMM-Newton EPIC-pn on 2003 October 

19. The red circles in the spectra show the 
position of the blue-shifted iron 

K-absorption edge.  
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Figure 9 : X-ray spectrum obtained with 
the Suzaku XIS integrated over the time 

region denote by the black arrow in figure 
5.  The red circles in the spectra show 

the position of the blue-shifted iron 
K-absorption edge.  
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Figure 8 : A geometrical model of the 

vicinity of the jets. 


