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The TeV gamma-ray luminosity of the Milky-Way

the contribution of H.E.S.S. unresolved sources to VHE diffuse emission
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* Population study of the H.E.S.S. Galactic
Plane Survey (H.G.P.S) catalog (method and
results);

* Interpretation in term of fading sources
(method and results);

e Conclusions.



H.G.P.S catalog:

|t includes 78 VHE sources in the H.E.S.S.
observational window: —110 < [ < 60 and |b| < 3;

* |t provides the integrated flux above 1 TeV of each
sources ¢.

We focus on the brightest sources with flux:

¢ > 0.1¢rrq, = 0.1 (2.26 X 10~ 1em=2571)

The catalog above this threshold is considered complete: 32 sources.

We considered all sources with an energy dependence following a power-law spectra with
Index f = 2.3 that Is the average index of the catalog;



We postulate the spatial and intrinsic luminosity distribution of the TeV sources:

a0
dr3dL

V(L)

* The spatial distribution of sources in the Galaxy Is assumed to be proportional to the pulsar

distribution as in Lormier et Al.;

* The luminosity distribution of sources in the Galaxy Is assumed to be a power law:

-
N L
Y (L) =
Lmax Lmax
We have two * the normalization N number of high-luminosity sources

free parameters:

» the maximum luminosity of the population L.y, 4

Estimation of the free parameters of our model by fitting H.E.S.S.

observational results with an unbinned likelihood
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* The total TeV luminosity (1-100 TeV) of the Galaxy:

N Lmax =2 +0.5 37 -1
Lyw = 1—| = 1.7Z52 X 10°7 erg sec
(2-a) |
0

* The flux at Earth produced by all sources (1-100 TeV) (resolved and unresolved) In

the H.E.S.S. OW:

_ Luw 3 -2 _ +1.0 10 ;=2 cpp—1
Dror = ﬁ@de rp(r)r~2 =3.8739 x 107 1%m%sec

3.25 TeV

* By subtraction we can obtain the contribution of unresolved sources in the H.E.S.S.
observational window knowing that: ¢g s = 2.3 X 107 %cm™%s™1

_ _ 4 4+1.0 10 =2 =1
¢S,unres = QPror — ¢S,res = 14255 X 10 cm =S

~ 60% ¢S,T€S



Fading sources powered by pulsar activity

-




dN
Brdl,

p(r)Y (L)

We automatically obtain a power law for the luminosity distribution:

R7(a-1) L \ °
o -

Where R = 0.019 yr~1 is the SN’s rate and « = 1.5 that comes from pulsar theory.

In conclusion the new free parameters are:

» the spin-down timescate T

» the maximum luminosity of the population L, 4



Model:

The best fit parameters L, 4
and T4 are linked to the
magnetic field By and the initial
spin-down period P, of the
pulsar through this relations:
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n =
4.5 \\ Xo)

Results:

Log (7/1yr)

Toq = 1.8132 x 103yr

Linge = 4.9759 x 103%ergs s—1

Lmax/ (1035 erg s~ )

Log10Bo (Gauss)
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* Using the H.G.P.S. we are able to calculate the total Milky Way luminosity In
the energy range 1 -100 TeV and the total flux in the H.E.S.S. observational
window In the energy range 1 -100 TeV,

* The contribution of unresolved source Is not negligible being ~ 60 % of the
resolved signal mesured by H.E.S.S.;

* |n the hypothesis of a fading-source population powered by pulsar activity
we are able to predict the general parameters of the pulsar P, and B,. Our
predictions are In agreement with values obtained from TeV pulsars but is 1
order of magnitude lower than the value observed for radio pulsars .



