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2. Distance to

NPS
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Snowden et al. 1993
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1. 1—Calculated shock front in the Galactic halo at 1, 1.5, and 2 x 107 yr after an explosion and/or a starburst atl the nucleus with a total energy of 3 x 10%¢
crgs. The front is su osed on the M- apd C-band X-ray maps (McCammon ¢t al. 1933),




R2, R5, R7, Radio vs N(H)+2N(H2)
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Gal. Gas Layer

R5 N>3 E21 H cm™*?
r > 1 kpc (for n=1 H cm-3)
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r> 3 kpc (for n=1 H cm?3)
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V=7 = 3 km/s

(Vmax~20 km/s)
r=V/Asin (2]) cos b

r=0.63 +£0.27 kpc

(rmax~1 .8 kpc )



Kinematic Distance
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CO-Long-Velocity
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r>0.63 £0.27 kpc (rmax>1.8 kpc)




Extinction corrected NPS
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Other Distances

Radio polarization
Optical polarization
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Small Faraday screening indicates
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lar Spur is at aldistance more than 2-3 kpc XM the branch
and the NPS are physically associated, the NPS cannot be
local but likely associated with the Galactic bulge, possibly
tracing a shock front formed in the Galactic centre.
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3. GC Explosion

Model
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Radial
adiabatic
Shock

Sakashita-
Moellenhoff method

eXp (—2/2,) + p2 €Xp (—2/22) + ps .
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Numerical Hydrodynamics:

Sofue & Habe 2013 (in prepa)
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E~1/2 Mv2 ~ 4n/3 priv?

p~10-3 H/cc (Halo)
r ~ 5kpe, M ~ 10'M,
v ~ 200-300 km/s

T~ 107 K- Soft X rays




4. Simulation of

Observed NPS

Features




Radio synchrotron

Radio emissivity
B-CR equipartition
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Radio + X-Ray Emission and
Absorption

By Disk + Arms
+ GC Hyper Shell (Bubble)
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X-rays «E=0.2 ~1.5 keV

Emissivity

Transfer:
Absorption by metals in Hl Disk
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5. X vs Gamm

Fermi Bubble




Fermi Gamma rays
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Figure 2. All-sky residual maps after subtracting the Fermi diffuse Galactic model from the LAT 1.6 year maps in four energy bins (see Section 3.1.1). Two bubble
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MW Explosion model; 1.

Gamma-ray emissions
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4. Implications,
iIf NPS=GER




Galactic Center Explosion
(Starburst)?




If GC
Explosion/Starburst,

t =15 Myr ago,

E = 10°°-°% ergs.




Probing Starburst
Probing HI disk

Probing Gas Halo
Probing Halo-1G Interface
Probing ICM, IGM
Probing Halo Window
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