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20 cm continuum, based on GBT
continuum emission data which
measures nonthermal and thermal
plasma distributions.
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Galactic Center Ridge

Image Credit: Aharonian et al. (2006)
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* Ridge seen in HESS TeV gamma-ray data.
 White contour lines indicate the density of
molecular gas, traced by its CS emission.
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* Cosmic-ray models for the ridge: mainly pion decay
(Crocker+2011) or mainly bremsstrahlung (Yusef-Zadeh+2012).
See also Youst-Hull+2014.

* Proposals for bulge component: dark matter annihilation
(Hooper&Goodenough, 2009), unresolved millisecond pulsars
(MSPs) (Abazajian 2010), or DFGB error (Boyarsky+2011).




104

108

S, [Jyl

T T T T

Total Emission
Total without free-free

le” 4 2~ Synchrotron -
le” Synchrotron
2e Synchrotron
GSE

Free-Free emissicn

N
10t

104

103

S, [Jyl

L R B L R | T

. " — Total Emission
. | - Total without free-free
o L *—= le” + 2e” Synchrotron —
- (Y
r = = 1le~ Synchrotren ]
- I 2e~ Synchrotren e
- ' N A—4 CSB 1
L~ NG ¥—¥ Free-Free emission b
| ! SO\ i
’ Mo
~
- ' b E
~
18 N
N
I AN
| ' N -
L I ~ N
L | N E
L v R E
L \ 5 e
L \ E
I \
1 4
: N
- N E
Al A
2 N
L D N i
: N
S \
. | ~
Do N
1 1 1 L& l 1 1 1 4 1 1131 J 1 1 1 1 1 l 15
101

<n,>=109.3 cm3

Ty

10-7 I -
| = 2e” Bremsstrahlung
T 3 -- 1le” IC E
)] r —[_ e 2e7 IC ]
o F 4
|
g 1078
L
—
Q
| &)
(- 9
10 - \\\ f—.
- " LN 3
= : | o .
\ N . \\ \\ ]
L . i
= : S
L k A ~ 1
™ s
Lﬂ —10 3 h \\
10 = . N . 3
E \ S 3
C ' SN
L . . . v ~
PP ST EAPRPIETTTY EEPRTPTTTT EEPEPITITT RN LA WNPPTT B PP B

R ALY |

T
Total emission 1

Hadronic <y-rays |

le” Sremastrahlung

10° 107 10"

<n,>=109.3 cm3

10" 10*

10° 10° 10*

=+ Hadronic <y-rays
i -I = = le” Bremsstrahlung 1
~ 10_7':— 2¢” Bremsstrahlung—
T E : == le” IC b
) L s 2e— IC i
- | < |
IE 10 8L =
o 3 E
= 3 ]
o i 4
8 5 -
10_9 E ’ e —
23] E i 3
3 : : \ Bell 5
3 [ . :
CE!J 10—10_ _,";“"——— _~~“'-.___ ’ : \\ (1978) |
E £ . . \ ]
E ) s ' <. — 3
e - Kep=0.004 | -
T ST R T TR o S S I

LRI ALY | UL |

Total emission ]

LR |

10~ 10—* 107! 10°

10!

10° 10° 10*

E, [GeV]



Overlay of two models
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* Mainly bremsstrahlung model = solid lines
* Mainly Pion decay model = faint lines




Conclusions

Fermi-LAT data has excess extended emission
in the Galactic Centre.

Both a Galactic bulge and ridge component
appear to be present.

The bulge component may be due to MSPs, an
incorrect DFGB model, or possibly dark matter
self-annihilation.

The ridge component may be explained by
cosmic rays interacting with the ISM.



Steady-State Model B [uG] e, Ip I'css Normalization of K tesc |years] free-free  flux
protons at 1 TeV density at 10
[em3 s~ Tev] GHz [Jy)

Bremsstrahlung solution with (ny) fixed 130+£20  2.347009 0.7+0.1 (2+1)x10°8 02401 (94+6)x10* 320+20

n°-solution with (nj) and k¢! fixed 490+80 247+0.02 0.6+0.1 (11+£7)x10°%®  0.004 (3+2)x10* 36020




