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* nearby galaxy (B=1&6Mpe),

’ m’asswe BH (6.4 x 1:09 LA I & fonee Jet 10 pe
» bright and resolved jet ' .

- well stuwdied at all wavelengths from radio to gamma + Tev

Flare gamma (TeV) ;
*0.8-0.9 arcsec from the core (~zope, projected) |
° at l’li«@l’l V&SOLIA’CLDV\/, GDWL‘PDSCd bﬁ ' 2005 -H.E.S.S
superluminal components | 2008 -MAGICVERITAS

* Lt emits at different frequencies }j (09/02/2010) - MAGIC !
g{ (09/04/2010) -MAGIC VERITAS |

MEF core and HST-1 as potential candidates for the Tev emission

Cheung et al., 2007
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HST-1 reglon complicate the scenario. (Abramowski et al. 2012)
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NO prominent Low energy flares from the core or the
HST-1 reglon complicate the scenario. (Abramowski et al. 2012)




From previous stuolies:
- reconfinement nozzle expected at 200-900 mas from the core. (stawarz et al. 2006)

- the hypothests of a recollimation shock Ls supported by semi-analytical and
numerical MHD models. (Gracia et al. 2009, Bromberg & Levinson 2009, Nalewajko 2012)

- recent VLRI observations show HST-1 corresponds to the location at which the jet of M7
changes from parabolic to a conteal shape. (Asada & Nakamura 2012) +wodel in Potter and Cotter (12)

l

(reacceleration of particles tn. situ —> possible gamma emitter)
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§ Some evidences but No conclusive observational indications for the existence of a

f. statwwam feature ln HST-1 assoctated with the recollimeation shock - as e)qseo’ceal from
wumencaL stmulations (L.e., Gowmez et al., 1995, 19937) and observed in other sources .
{ (3C120 - Agudo (., Gbmez ). L., Casadio C., et al., 2012). 1
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Some evidences of stationary emission

1. Cheung, Harris, Stawarz (2007) from 1.7 Ghz VLBA observations they measureo | GLVOLC’C’CL et al., 2012

an wpper Limit for the proper motion of the upstream region of HST-1 (labeled as
HsST-1d) of 0.25C

22 QLVDLBJC’CL et al. (2o12): monitoring combining new EVN data (5 gHz) and
archival VLBA data (1.7 gHz) for a total of 24 observations between November 2006
and October 2011. e

Maiwn results:

1) HST-1 size n radio band ~100 mas,
with sub-structures on smaller angular

scales; comp 2b

: i i

§ 3 %9

Distance from core (mos)

¥

Relative Declination (mas)

2) two sub-components (comp L and 2) are
moving regularly at stmilar superluwminal

. e-®
e L

2007 2008 2009 2010

Epo
S‘Peeds (V~40); Fig. 2. Distance of compact unnpmunls \\1(}1111 HST-1 as a function of time.
Note the new component appearing in late 2010, Reproduced from Giroletti et
al. (2012).
3) a slower weak component (comp 20)

detected between 2008.5 and 2010, Wp
uqas’cream comp 2

Possible expla natlon:
the compowewts 2b and = could be part o-('“
a weaker emission Located L the upstream

4) a new substructure (comp 2)has

appeared from 2010 at 875 mas from the that start to bright only when a new

core, upstream comp 2 anol 1 component pass trough it.
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New relativistie hydrodywnamics s
Flgure 2 - the jet is lawnched with an initial over-pressure 10 times Larger thaw the external
medium.

( RHD model of
Peruwcho et al. 2010)

tmulations

Floure = - a perturbation in the jet inlet (Lncrease in the injection pressure by a factor of )

develops tnto a moving shock. \ the interaction between the
Stationary model shock and a second recollimation
I — e s S shock leads to a significant
‘ inerease b pressure.

Log Pressure

e Figure 2. Relativistic hydrodynamical

simulation of a jet with an initial over-pressure
10 times larger than the external medium.

Lorentz Factor

Thermal Pressure Evolution

FL@ wre 2. Five snap-shots in the time

evolution (from top to bottom) of the jet particle
pressure after the introduction of a short increase
in the jet inlet pressure by a factor of 8.




Total intensity images obtained by
computing the synchrotron emission using (Giroletti et al., 201.2)1

(
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Total Intensity evolution

RHD simulation’s results as input. , ‘ , ‘ - B
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To test our hypothesis we need new High sensitivity and High resolution
observations to study in detatl the complex structure in HST-1.

polarimeric observations at 15, 22 and 43 gHz in A-conf. (new 2 gHz bandwidth)
performen between 28th October 2012 and 22nd December 2012,

polarimeric observations at 2.2 and 5 gHz (new recording rate of 2048 Mbps)
The first epoch has been already performed on 9th March 2013.
We have two epochs more that will be performed within this year.
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Peak: 1.1& Jy/beam
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first contour: 200 wy/beam
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first contour: 700 wy/beam
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Clean I niép, Array: BFHKLNOPS
ME7 at 2.284 GHz 2013 Mar 0%
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Givolettl et al. 2012
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Fig. 2. Distance of compact components within HST-1 as a function of time.
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Note the new component appearing in late 2010, Reproduced from Girolett et




Preliminary tmages and Results
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+ to study the poLar'Lzeol emLlssion L Viba data

+ to finish to analyze JVLA data

+ to study ln detatl the Rinematics, the flux dewsitg evolution
and the polarization structure tn HST-1 reglon




| Summa ry |

% Observational evidence that Tev flares may oceur in HST-L regiow;

X Previous observations tn agreement with the hypothesis of a recollimation
shock n HST-1 region;

£

».

* Results from our simulations agree with what we observeéw VLBA (1.7 gHz)
and EVN (5 gHz) data in a monitoring of MEF and HST'—:L between

November 2006 and October 2011 (Girolettt ct a 2);

¥ Our new VLBA observations show a decreas

compowcwts prekusl,g obser\/ed L
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n Mg7, a polarization and stationary emission similarto
that fouwded LW BC120 (Roca-Sogorb et al., 20120; Géwmez et al., 2011;
Agudo (., gomez ). L., Casadio C., etal., 2012)....?

- CLo, s’catiowartd evaLSSLOn.,

15.06 19.91

3GLRat> Sl Linearly Polarized Intensity (mJy/beam)
10.20

5.34

- B80-100 - begjowd Cgo, superLumiwaL oompowew’cs,

PossLble
recollimation

- BVPA suggest a magwnetic field shock
compressed itn a direction that follows
the structure L are,

- C0 has a peculiar structure tn are,

+
Good fit with numerical stmulations based on the
sywnchrotron emission from a conieal shock as deseribed

by cawthorne 2006.




