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Reminder

-

Inputs for diffuse emission from e*/—

® Sources

® Propagation = 2% (%)

® Material or radiation targetat ¥
® Line of sight integral from Earth

61(E) o< ) / dQudl / dE, dClge d""’fl;e B,

Biblio: Longair (!'') + Russian School
(Ginzburg et al, Bulanov et al, Berezin-
ski et al) — Strong & Moskalenko

o

1

E2 x Intensity, MeV cmrl_2 s_1 sr

intensity, cm 2?srls?

C galproﬂ model 19‘—004609

%104 galdef ID 45_600202

0.5 B 1000 - 2000 MeV
B -5.50<h<-0.50 , 0.50<b< 5.50
0.4
0.3
0.2—

it

0. 1£ﬂ | %

: :_;:'.5
! Ai.

V-~
i

1

e
Strong et al. 00 — 07 Galactic longitude

R/AESS E
; e T ey gany
40 320 300 280 260 240 220 200 180

Julien Lavalle, LAPTH Annecy, 27 V 2009 — p. 2



Short recipe for e/~ flux at Earth

-

Proton & o fluxes

A

Y

Interstellar gas (H, He)
Inside the disc

Inclusive nuclear cross section
to et/ —: 1127y source term

Sources In the
(SNRs, etc)
[2TY source term

disc

Y

Exotic sources
[2TY source term

o
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Propagation

/

l

e/~ flux at Earth

|
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TranSPOFt equatlonfor et/ —

source: injected spectrum

dn
Oy— = E,Z,t
v = QB
4 { } dn
dE
dE dn
— GE{( 8EE2Kpp8 E~ ) } Energy losses and reacceleration
dt dE
dn
- {FSpal} spallation (nuclei)
dE P
Uncertainties and degeneracies in parameters (Maurin et al 01)
L (Complementary & full numerical: Galprop , Strong et al)
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TranSPOFt equatlonfor et/ —

e.g. Bulanov & Dogel 73, Baltz & Edsj0 98, Lavalle et al 07, Delahaye et al 08

8td

E

source: injected spectrum

Energy losses

Uncertainties and degeneracies in parameters (Maurin et al 01)

(Complementary & full numerical: Galprop , Strong et al)

|
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~ — et/~ interactions & energy losses

- N

Photons from MIS+et/—: Bremsstrahlung

Energy loss timescales

® clectron - electron — < E In(E) §>‘
® clectron - nuclei — x E "
Photon Comptonization (IR, CMB, virtual)

® Inverse Compton (CMB, IR)
E — E' x~?E

IIIII|T|] TTTI IIIII|T|'|mIIIII|T|'| T TTTTm)

CMB ~ 10~4 eV 2TV.2 1 Gev
IR~10"3eV 12V° .1 TeV
® Synchrotron off magnetic field (virtual 1%
photons) E — E’ x v*B*E — Sub-MeV  w:-
= Importance of the spatial distribution of 10-2;

gas and radiation fields

10-3FI 1 111111 | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII| 1 1 11111l

10" 1 10 10° 10° 10

E [GeV]
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~ — et/~ interactions & energy losses

- N

Photons from MIS+et/—: Bremsstrahlung

107:?I IIIIIII| T IIII.III| T IIIIIII| T T TTTTTT T T TTTTIT T IIIH-%
® clectron - electron — o« E In(F) - Enerayloss fimescales -
) 10° E Bremsstrahlung 3
® clectron - nuclei— x E S gMBt((IIg)) E
— us
) . ) 10° - ——  Stars (IC) E
Photon Comptonization (IR, CMB, virtual) = Total IC e
1 L. Synchrotron ]
® Inverse Compton (CMB, IR) S —  Toal
E — E' <x~?E %10;? -
_ W F 3
CMB ~ 10~%ev 1 2¥° 1 GeV = ol ~ /_;
IR~10"3eV 12V° .1 TeV
S0 TR E
® Synchrotron off magnetic field (virtual - ]
photons) E — E’ « v?B?E — Sub-MeV E
= Importance of the spatial distribution of 10‘1;— """""""""""
gas and radiation fields -
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10" 1 10 10° 10° 10
L E [GeV]
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Spatial scales and typical spectra

- N

Spatial scales:
GeV-TeV range = IC and synchrotron A AL D AL
losses — dE/dt = E?/(EogT), with

T ~ 300 Myr. 10
Characteristic propagation scale:

A2 o [dtK(E) = [dEZE)

dE/dt _ il
= \,- ~ 1 kpc < ACRs § ! l
<
B e*" diffusion length .
—_ Eq=1TeV
Typical spectra : - £ =01 Tev
source term Q(E, %) < Qo §(z) E~Y '  E-ooiTev

$¢(E) CXE_,.Y_]__%((;_]_) | | IIIIII| | | IIIIII| | | IIIIII| | 1 11111

10" s L

10 . .. 107 10
fraction of injected energy E/E S
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Spatial scales and typical spectra

- N

Spatial scales:
GeV_TeV range = |C and Synchrotron T T T T T T T TTTT T T T T T T T TTT
losses — dE/dt = E?/(EogT), with

T ~ 300 Myr. M . |
Characteristic propagation scale: - . . -
5 B K(E) B N N i
>‘d X f dtK(E) - f db dE/dt I
o [T N NG |
= )\e_ ~ 1 kpc < ACRs =~ L _
<D
= e*" diffusion length A -
— Eg=1TeV
Typical spectra : — Es=0.1TeV
_— Eg=0.01 TeV

------- Klein Nishina

source term Q(E, %) < Qo §(z) E~Y t

$¢(E) CXE_,.Y_]__%((;_]_) | | IIIIII| | | IIIIII| | | IIIIII| | 1 11111

10" 10° . . 107 10?
fraction of injected energy E/E S
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Spatial scales and typical spectra

-

Spatial scales:

GeV-TeV range =- IC and synchrotron
losses — dE/dt = E?/(EogT), with
T ~ 300 Myr.

Characteristic propagation scale:

A2 o [dtK(E) = [dE C{;%

= A~ ~ 1 kpc < AcRs

Typical spectra
source term Q(E, %) x Qo d(z) E~7

o
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Spatial scales and typical spectra

-

Spatial scales:

GeV-TeV range =- IC and synchrotron
losses — dE/dt = E?/(EogT), with
T ~ 300 Myr.

Characteristic propagation scale:

A2 o [dtK(E) = [dE C{;%

= A~ ~ 1 kpc < AcRs

Typical spectra
source term Q(E, %) x Qo d(z) E~7
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-

e/~ flux at Earth

Delahaye et al, in progress

T T IIIIII| T T TTTTTT T T T TTTIT T T T TTTTT H 1_IIII T T IIIIII| T T T TTTTT T T IIIIII| T ]
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\—Issues: injection spectrum (

bp
K(E)

_

?), spatial distribution of sources, normalization
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Summary

-

Electrons around 10 GeV come from few kpc: check spatial distribution
of sources, template spectra, explosion rate.

Above 100 GeV, the local environment within 1 kpc is very important:
large fluctuations in space-time are expected (+ anisotropy ?).

Contribution to the diffuse emission involves to average over the angular
resolution along the line of sight: local fluctuations are slightly smoothed.

Importance of spatial distributions of the gas and of the interstellar
radiation field: 3D models + observations.

THEORETICAL UNCERTAINTIES !l

|
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