
A new model predicting
gamma-rays, and neutrino signals

from X-ray binary jets

LIO neutrino 2012 - Lyon - October 22-24, 2012

Samia Drappeau1

Phd Student under the supervision of
Sera Markoff1

Collaborators:
S. Corbel2 - M.A. Nowak3 - J. Wilms4

1

1University of Amsterdam 2CEA-Saclay 3MIT 4University of Erlangen-Nuremberg



Cr
ed

it:
 W

. H
an

lo
n

Cosmic Ray Spectrum

2Energy (eV)

910 1010 1110 1210 1310 1410 1510 1610 1710 1810 1910 2010

-1
 s

r G
eV

 s
ec

)
2

Fl
ux

 (m

-2810

-2510

-2210

-1910

-1610

-1310

-1010

-710

-410

-110

210

410

-sec)2(1 particle/m

Knee
-year)2(1 particle/m

Ankle
-year)2(1 particle/km

-century)2(1 particle/km

FNAL Tevatron (2 TeV)
CERN LHC (14 TeV)

LEAP - satellite

Proton - satellite

Yakustk - ground array

Haverah Park - ground array

Akeno - ground array

AGASA - ground array

Fly’s Eye - air fluorescence

HiRes1 mono - air fluorescence

HiRes2 mono - air fluorescence

HiRes Stereo - air fluorescence

Auger - hybrid

Cosmic Ray Spectra of Various Experiments
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Galactic

Extra-Galactic

Transition region
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Jets, acceleration engines
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Leptonic jet model
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•R a d i at i o n s f r o m 
electrons

•M o d e l s em i s s i o n 
from radio to X-
ray

•Protons as kinetic 
carr iers
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New developments
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Gamma-ray window

Credit: Laurent et al. (2011)

INTEGRAL
Cyg X-1



Lepto-hadronic jet model
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•P r o t o n s g e t 
accelerated

•R a d i a t i o n v i a 
proto n-proto n an d 
p r o t o n - p h o t o n 
interactions

•G a m m a - ra y a n d 
neutr ino signals

Synch

IC
shock

Gamma-ray

IC

Gamma-ray
neutrinos
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Lepto-hadronic jet model
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source: GX 339-4
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Lepto-hadronic jet model

shock
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Lepto-hadronic jet model
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Hadronic emission
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•proton-proton interaction using Kar lsson 
& K amae ( 2 0 08 ) p a ram et r i z at i o n a n d 
Kelner et al. (2006)

•proton-photon interaction using Kelner & 
Aharon ian (2008)

shock
p
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proton-proton interaction

input parameters:
=2; =1; =1000 TeV;ntarget = 1 #/cm3



Fundamental plane of black hole accretion
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Beamed BL Lacs

GBH (10 M �•)
Sgr A* (106 M �•)
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Debeamed BL Lacs
Credit: Plotkin et al. (2011)References:

Merloni et al. (2003)
Falcke et al. (2004)
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Help to...
•...choose promising sources

•...stu dy cycling flar ing events of gamma-
rays and neutr inos

•. . . b e t t e r c o n s t ra i n g a m m a - ra y a n d 
n e u t r i n o b a c k g r o u n d s i g n a l f r o m 
astrophysical sources in the Dark Matter 
ann ih i lat ion 

Jet model and neutrinos



Conclusions
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•Mu lt i-zone lepto -hadron ic astrophys ical 
jet model

•Mu lt iwave le n g th a n d mu lt i -m e s s e n g e r 
st u d i e s o f X- ray b i n ar i e s a n d Act i ve 
Galactic Nuclei

•Gamma-ray & neutr ino signal predict ions
•Cyc l i n g f la r i n g e ve nt s o f n eut r i n o s /
gamma-ray
•Dark Matter ann ih i lat ion
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Extra slides
Hillas diagram
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Gamma-ray and neutrino signal
from astrophysical
background sources

Extra slides
Dark Matter Annihilation


