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On the Origin of X-ray Emission in M 87

YU Zhao-long

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: We investigate the origin of the X-ray emission in the nucleus region of the giant
elliptical galaxy M 87 (NGC 4486), via fitting the observed high-resolution spectral energy
distributions (SEDs). We use the coupled ADAF-jet model to fit this multi-wavelength
spectrum, especially focusing on the X-ray band. In this model, the whole accretion disk
is described by ADAF, and does not include the truncated standard disk. A fraction of
accretion matter is assumed to be transferred into the vertical direction to form a jet in the
innermost region of accretion disk. Both simulations and analytical works indicate that only
a fraction of the gas available at large radius actually accretes onto the black hole, and the
outflow is very important. We therefore parameterize the accretion rate with a parameter s,
defined such that M = Mout(R/ Rout)?. In our calculation we adopt typical values of o = 0.3,
6 =0.9,0 =0.5 and s = 0.3. The jet model is based on the internal shock scenario. We
assume a constant electron temperature T; in the jet, and the jet has a conical geometry
with half-opening angle ¢ = 0.1. We also assume that a small fraction of the electrons in
the jet are accelerated into a power-law energy distribution with index p via the internal
shocks. The values of the free parameters adopted in jet model are .Mjet =1.x IO’SMEdd,
I; =70, p =25, e = 0.2, and eg = 0.02. We can successfully fit the spectrum of M
87 using the coupled ADAF-jet model. The adopted accretion rate at the radius of 103Rg
is Mtr =7.% 10_5MEdd = O.QSMBondi. This value is consistent with the observed Bondi
accretion rate. Moreover, Mi,/M (5Rgs) ~ 10~3. This means that only a little of gas into jet
can produce enough flux. Our results indicate that the X-ray emission of M 87 is dominated
by jet rather than ADAF. This result is consistent with the prediction of Yuan and Cui, and

also consistent with the high-resolution observations in the nucleus region of M 87.
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