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MIQROQUASARS AS LABORATORIES TO
UNDERSTAND THE RELATION BETWEEN
ACCRETION AND RELATIVISTIC JETS

Mirabel, Rodriguez et al. 1992

Compact binaries with jets na' | I re
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Since their discovery there have been seven International workshops




Millions of Light Years

QUASAR -MICROQUASAR ANALOGY
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APPARENT SUPERLUMINAL MOTIONS IN

Light Years

Mirabel & Rodriguez (Nature 1998)

The scales of length and time
are proportional to Mg,

R,,= 2GMg,/c?; DT a Mg,

Unique system of equations
The maximum color temperature
of the accretion disk is:

Tea M(10M,,) Y4
(Shakura & Sunyaev, 1976)
Waited era of space astronomy

For a given accretion rate:

Lgo@ Mgy ; ljgr@ Mgy ;

j Mgyt BaMg,t?
(Sams, Eckart, Sunyaev, 96; Rees 0«

mMSOs AS IN QSOs ?



SUPERLUMINAL EJECTION IN A RSO

Mirabel & Rodriguez, 1994

GRS 1915+105: ABH of 14 M,, + 1 M,, red giant
KAt the time of a suddesr
KThe particles (coronal.i

Klets have a very |l arge

1 arcsec

The asymmetries are explained as due to relativistic aberration in twin jets



POWERFUL DARK JETS FROM BLACK HOLES

Radio Dubner et al); Xrays: (Brinkmann et al
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A ATOMIC NUCLEI MOVING AT 0.26¢ Y
AMECHANICAL LUMINOSITY > 10 39 erg/sec
ANON RADI ATI VE JETS = 0DAI
A >50% OF THE ENERGY IS NOT RADIATED



MOVING X -RAY JETSIN nQSOs

NQSOs XTE J1550-564 & H1 7823 2 Corbel et al. Science (2002, 2005)

X-rays are produced by synchrotron Y electrons accelerated to TeV energies



HIGH ENERGY EMISSION FROM MDSOs

MICROBLAZARS: dueto relativistic beaming: Dta 12, 2g B a
e.q.1fg=5 Q< 9Y Dt <1/50 andDl >10® (Mirabel & Rodriguez, ARAA 1999)

SHOULD APPEAR AS SOURCES WITH FAST & LARGE VARIATIONS OF FLUX
Y DIFFICULT TO FIND & DIFFICULT TO FOLLOW

DUE TO PHYSICAL INTERACTIONS IN THE JETS:

LEPTONIC:Inverse Compton up-scattering of stellar photons in HMXBs
Kauffman Bernadd, Romero & Mirabel (A&A 2002) ®

Z‘

HADRONIC: From windy microquasars
Romero, Torres, Kaufman Bernadd, Mirabel (A&A 2003)

N\

Haven QS Os Dbeen detected by Cherenkov



GeV & TeV PHOTONS FROM COMPACT BINARIES

A/HE (>100 GeV) from LS 5039, PSR B1259-63, LS| +61 303 & Cyg X-1 (?)

Mirabel (Science, 2006)
BINARY PULSAR

PSR B1259-63
&
LS| +61 303
LS 5039

?

Pulsar wind model (Dhawan et al. 2006) or NSO jets in non Nblazar sources ?
(Albert et al. Science, 2008; Kaufman-Bernadd & Massi, A&A 2009)

TeV intraday variability from M87 (Aharonian et al. Science, 2006)
Fermi & Agile detect GeV photons from a HMXB microquasar (submitted)



ACCRETION AJET CONNECTION

DT a Mgy | 1hr=30yrin SgrA* GRS 1915+ 105 (Mirabel et al. 1998)

AABSCENCE OF EVIDENCE FOR A MATERIAL SURFACE IN A Mg, =14 M,,
ATHE ONSET OF THE JET IS AT THE TIME OF A X-RAY 363, . (~
ASUDDEN REFILL OF THE DISK & SHOCK THROUGH COMPACT JET



