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Among the binary systems containing a neutron star or a black hole accreting matter from a companion star, microquasars are able to launch jets of plasma at relativistic speeds emitting with synchrotron emission mostly at radio frequency. We
present an intensive radio monitoring campaign of the microquasar (and black hole candidate) H1743-322, in which we cover its 2003 outburst and the subsequent jet emission and motion, considering archival data from the Very Large Array
(VLA) at 4.8 and 8.4 GHz. The unresolved core of the system exhibits a strong radio flare (up to ~90 mJy) which is the signature of an ejection event. From August 2003 to February 2004, we detect a ballistic jet travelling in the eastern
direction, with a proper motion of 17.6 + 0.1 microarcseconds/day. In both frequencies we see a progressive increase in the jet flux, which peaks at ~2 mJy in November 2003, and a subsequent decrease, until non detection in February 2004.
The observed negative spectral index points to an optically thin synchrotron emission, which is likely the result of the interaction between plasma and the interstellar medium, producing in-situ particle acceleration up to very high energies. The
next steps of the work include the study of the polarization properties of the detected radiation and the physical modelling of the jet.

X-ray binaries are systems in which a compact e RADIO 8.4 GHy We considered 27 epochs so far, where the
object (stellar mass black hole or neutron star) Rms ~ 40 pJy source has been observed at 4.8 and 8.4 GHz,
accretes matter from a companion star. Flowing for G O o using the CASA data reduction software. The
onto the compact object under the influence of its data are calibrated in flux and phase and an
Companion star gravitational potential, the gas in the accretion disk o image from each epoch is produced using the
—— rgaches temperatures of ~107 K, and emits in X-rays ... TCLEAN deconvolution algorithm. Particular
with luminosities that can approach the Eddington attention has been taken in flagging data
}1 limit (~1039 erg/s). = contaminated by environmental radio-frequency
= ooy H1743-322 (VLBA) o : . .
: : = @ < interference (RFI). A natural weighting scheme
| Compact object M OSF of these sources are transient, with outbursts < ] = has been applied to the correlated data coming
of center lastmg several months fpllowed by years or decades K % from all the baselines.

of quiescence. These binary systems are important ~5 arcsec 2
as they are potential sites for tests of general e 4 The jet is detected in ~20 epochs, from August
. Accretion disk relativity in the strong field regime. 2003 to February 2004. A detection from the 4
Ultraviolet and December 2004 is shown. We clearly detect with
optical emission ‘ > -rays Microquasars are X-ray binary systems that are able high significance a radio emission displaced from

‘{ } to launch jets of plasma at relativistic speeds along e the core position, which is obtained with high

the rotation axis. resolution Very Long Baseline Interferometry
As the jet impacts the interstellar medium (ISM), a 16201600 B80T 60 A 15200 174671500 (VLBI) measurements.The emission comes from

strong radiative shock is likely to develop, A (2000 an unresolved point-source.

accelerating population of relativistic electrons and
producing non-thermal emission, which is detected . From Corbel et al. (2005), we have Chandra X-
Credit: F. Mirabel, Science, 2006 in radio and X-rays. )C(;lraar)\,:ira E E E ra.y detections of the c.ore and of the pair of jets,
0.3-8keV | ! with the eastern showing a flux of ~10-14 erg/cm?2
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mechanisms that link accretion and ejection in 2004 Fobruary 12 | Corbel et al. (2005)
compact objects. The injected energy heats the ISM, Credit: F. Mirabel
generates interstellar turbulence, produces high-
energy cosmic rays. The motion of the blobs of bright We cover the entire jet emission period, from H1743-322 Eastern jet - Radio
plasma within the jets usually appears to be the rising to the decay phase. The jet flux is e o ]
superluminal, a projection effect due to special obtained with an elliptical Gaussian fit for a = 2.0 | ¢ ¢ 48GHz -
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Despite large recent progress, our understanding of distribution of the jet is consistent with a < ; ¥ : R

microquasars is still far from being complete. synchrotron spectrum from radio up to X-rays, | } % : o |
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expanding ejecta. MID

To track the jet that travels and interacts with the surrounding interstellar medium, we compute the angular
separation (as great circle distance) between the position of the peak inferred from the fit and the position of
the core obtained by Miller-Jones et al. (2012) with VLBI measures (VLBA instrument).

In the radio frequency domain, small
structures like jets can only be observed
with aperture-synthesis interferometry, a
technique that coherently combines signals

Credit: A. Savello (NRAO)

Angular separation from VLBA core position

from a collection of antennas to produce il o wviassoml T T ]

!miges Wt]tr;] the iﬁme.resolfuttlrc])n lof ar; I & viasacm . + k_i The first points on the left are the core
instrument having the size of the larges f §  Chandra 2003 T ¢ detections, showing that our accuracy is
separation between the antennas that are 3 aTCA limited around -~0.3 arcsec. Nevertheless,

considered. The output of a radio-
interferometer is the Fourier transform of
the spatial distribution of the brightness of
the source. The Very Large Array is a radio
interferometer that consists of 27 antennas
with a diameter of 25 m, located in New
Mexico. The antennas can be arranged in
various Y-shaped configurations, the largest
one allowing a sub-arcsecond resolution. 1 F

our measurements are consistent with the
- Fepruery 1 position obtained by Corbel et al. (2005)
-4 1 with ATCA and Chandra.
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1 In its first detection, the jet is already at
. | ~2.5 arcsec of separation, which is

| consistent the picture of a blob of plasma
shocking the ISM. From then, the jet steadily
travels away from the core. If, for simplicity,

f‘, " g . w1 Wwe assume no deceleration, we obtain a

Angular separation [arcsec]

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1 proper motion of 17.6 + 0.1 pas/day,
Discovered in 1977, the microquasar H1743-322 is a black hole candidate which has been in outburst several g o0 o o R Ao R a® consistent with the 15.2 + 1.6 pas/day
times during the past decades. After its reactivation in 2003, a bright radio flare (likely associated with a massive VLA Configurations MID obtained by Corbel et al. (2005).
ejection event) was observed on April 2003. During the outburst, H1743-322 went through several X-ray states e ) T ———
with properties typical of accreting black holes. There are now strong evidences supporting the picture of a ~10 max baseline max baseline max baseline max baseline

non rapi iNNin K h ~8.5 k f distance.
Msun non rapidly spinning black hole at ~8.5 kpc of distance RA. . = 17 46 15.59637 % 0.00006 s

Two large-scale jets have been detected in radio (ATCA) and X-rays (Chandra) by Corbel et al (2005). However, DECeore = =32 14008600002

we have a large amount (~70) of archival and unpublished Very Large Array (VLA) observations of the same
source, spanning from April 2003 to April 2004.

A deep analysis of this large set of observations will allow us to better understand the formation, the
dynamical evolution of the relativistic jets and their interaction with the interstellar medium.
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All these features are known signatures of
the ejection of relativistic jet along the
rotation axis.

From April to July 2003, we detect the core H1743-322 Core - Radio/X-rays , . : : . : s
at 4.8 and 8.4 GHz, covering the strong radio e . v 5 EI e Work mf [|)_|r1o7g4r?)es?’szz 2m <I)1rder to improve lOUdI’ Emderstandmg of the jet dynamics and morphology for the 2003 ejection
flare, which peaks at -90 mJy in April. We __ . 255 Ber P | event o 322, the next steps include:
also plot fthe X-ray§ “ghkt curve of the. RX:]-E 2 8" N bt "*:""g s""‘“'"---m«.... e L. 10_87;,) mData reduction and imaging of the other ~40 epochs left, from April 2003 to March 2004, to get a full coverage of
satellite from McClintock et al. (2009) in the -2 10t - S - T the microquasar outburst and jet trajectory, in particular to clearly identify the date of ejection.
2-20 keV .b.and. It prov1de§ information on = . . 5
the transitions between different spectral — 1 ] . 0 mStudy of the polarization properties of the jet emission, to be able to infer the possible presence and orientation
states, Wh]llCh dependhonbrlnogl:‘]lclatmns inthe = 100} s : \‘ : 10_9% of magnetic field inside the jet plasma.
accretion flow onto the black hole. & : 3 > ] E
. : : = j : k! = mComparison with other known jets and test of the model on the parsec scale ISM cavities around the system.
The obtained negative spectral index, -t I RXTE 220 keV | 1
deﬁned as S x I/a - Alprlil I20I03 IIIIIII B Jlully ZIO(53I - IOcItotl)elr 2003
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