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Suzaku observations of the Fermi bubble edges 

Abstract 
We observed North/South edges of the Fermi Bubble in X-ray with 280 ks Suzaku exposure. We found that the luminosity (or equivalently, the 
emission measure) suddenly drops by a factor of 50% across the North bubble edge but its temperature kept almost constant value of kT  
~ 0.3 keV. Here the outside of the bubble is well associated with a giant structure of NPS, that is thought to be a relic of past activity of Galactic 
center. Moreover, we found several X-ray blobs, mostly thermal in nature, not identified as any AGNs or galactic objects. As for the non-thermal 
X-ray emission, we could not find any excess possibly associated with the Fermi bubble, giving a conservative upper limit of 10% level of Cosmic 
X-ray background (CXB). In this poster, we show a digest of preliminary X-ray data analysis and discuss the origin of thermal emission. 

1. The pointing of Suzaku observation 

• North edge is expected to be interacting with NPS. 
• South edge may be the jet termination spots like FR II radio galaxies. 
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2. Image analysis 
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In the North, luminosity changes largely across the bubble edges, 
although less clear in South edge. In addition, there are some “blobs” 
not identified as any AGNs or galactic objects. 

3. Spectral fitting model 

5. EM distribution near the bubble edges 

Then, we calculated Emission Measure distribution near the bubble 
edges as EM∝ne

2L, where ne is the plasma density and L is the scale 
length. We assumed here L = 1kpc. This figure showed that EM of the 
bubble edges is 5-10 times higher than GH average. Besides, other part 
of NPS is 10-100 times higher.  

6. kT distribution near the bubble edges 

On the other hand, kT distribution in all-sky showed that temperature of 
NPS is higher than GH average. In particular, kT of the bubble edges is 
the highest, ~ 0.3 keV. This may be related with a “diffuse X-ray island” 
recently found by MAXI-SSC, as the Suzaku pointing is situated at the 
very corner of this island. Further follow-up observation by Suzaku is 
scheduled as AO-8 observation this year. 

7. Non-thermal/Thermal Pressure and Energy 
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8. Discussion 

Above results give us an idea that the thermal plasma (kT ~ 0.3 keV, ne ≃ 5 x 10-12/cm3) makes an “envelop” 
surrounding the bubble. A possible idea is that NPS is a giant structure in the Galactic center formed during 
the bubble expansion, where the Galactic halo and ISM gas were swept up and moderately heated from 0.2 
to 0.3 keV. Although we couldn’t detect any non-thermal X-ray emission associated with the bubble, this is 
consistent with the context of leptonic model where the expected non-thermal emission is still about factor 
of 5-10 lower than present UL. Detailed spectral analysis of each blob-like structure will come very soon! 
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The Emission Measure (EM) 
of NPS/GH drops about 50% 
across the bubble edge. But 
the temperature remains 
constant at kT ~ 0.3 keV, a 
little hotter than NPS or GH 
average. 
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4. EM and kT of NPS/GH component 
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CXB level In the left SED, we assumed the parameters as follows. 
• B = 12 μG 
    (UB  = 5.7x10-12 erg/cm3) 
• Ue,non-th = 1.4 x10-12 erg/cm3 

• Bubble radius 
    R = 1.2x1022 cm ~ 4 kpc 
These lead the non-thermal Pressure and Energy. 

• Pnon-th =  (1/3) x (Ue + UB)  ~ 2 x10-12  erg/cm3 
• Etot,non-th = (Ue + UB) x V ~ 1056 erg  

We tried to analyze the diffuse emission, that is a remaining component 
after removing known/unknown point sources detected at >3σ 
significance level. The spectrum of the bubble edge is well represented 
by two thermal plasma models, APEC 0.1 keV (Local Hot Bubble) and 0.3 
keV (NPS / Galactic Halo), and by non-thermal PL component due to CXB. 
The non-thermal emission associated with the Fermi Bubble cannot be 
seen, giving conservative UL of 10% CXB level. 
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The thermal plasma (kT ~ 0.3 keV, ne ≃ 5 x 10-12 /cm3) seems to envelop the bubble. 
• Pth = ne x kT  = 2.5x10-12 erg/cm3 

• Etot,th = Pth x V ~ 1056 erg 
(where we assumed thickness of thermal envelop is ~ 1/2 of bubble radius)  
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