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Our goal is to improve the mapping of AGN jets, providing a high spatial resolution view of the
central black hole and the launching of its jets. For this purpose, we have developed a future

radio telescope called Event Horizon Telescope (EHT). The Event Horizon Telescope team, which
included many of the scientists in our group, used the unprecedented resolution provided by this

technique to observe a “super-luminal” feature of the jet that suggests an internal shock
traveling at three times the speed of light. The shock is marked by a bright knot of jet material

that moves at a speed up to five times the speed of light. We observed the blazar J1924-2914 in
its high-energy state, during an outburst that began in mid-2015. These observations, conducted
as part of the EHT, show an unprecedentedly detailed radio map of the inner regions of the jet,
including a new, bright knot at a distance of 5 light-days (4.2 parsecs) from the central engine.
“The knot is equivalent to a mirror traveling at five times the speed of light, which was seen by

the Event Horizon Telescope team for the first time in this jet,” explains Matteo Gheller. At these
conditions, the small PL-intensity ratio between the different F-related lines suggests that the

defects are not uniformly distributed in the diamond. In order to support such a hypothesis, the F
implantation fluence was varied in the 1012 to 1013cm-2 range, while keeping the implantation
energy constant at 5 keV. Data in Fig. 3 a and b show that the PL intensity of the line at 558nm

increases with the F-implantation fluence up to a value corresponding to a fluence of
9.3×1014cm-2, with further increase in F implantation fluence leading to a reduction of the PL
intensity. To gain further information on the defects distribution in the diamond, F-10 and F-20

samples were then irradiated with a higher energy implantation beam (energy = 12 keV, fluence
= 5.6×1015 cm-2). The corresponding PL data are presented in Fig. 3 c and d. The comparison of
the data reported in Fig. 3 a and c reveals a significant reduction of the PL intensity of the 558nm
line at F implantation fluences larger than 5.6×1014cm-2. Similarly, a decrease in the PL intensity

of the lines at 559 and 561nm was also observed in the F-20 sample, with the lines at 558 and
560nm exhibiting a further systematic decrease with the fluence. Importantly, these effects were
stronger in the higher-energy implantation case. A similar behavior was observed for the 580nm
and 581nm lines, but with a different intensity ratio between the different lines. This feature is

again more evident for the high-energy implantation case, suggesting a possible correlation with
the presence of different F-related defects. In particular, the PL intensity of the 558nm line

becomes higher than that of the 559nm peak at fluences larger than 5.6×1014cm-2, which is
consistent with a presumed defect related to an F interstitial impurity, as observed in

cathodoluminescence from electron-irradiated diamond 19 , and in the case of F-implanted
diamond, for an implantation-induced F-related defect that is not erased by the defect thermal
annealing process at room temperature, and therefore survives high-temperature annealing

conditions. The respective fluences were determined by considering the F implantation depth and
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the implantation depth–related correction term in the energy-per-atom factor for F implantation
in diamond 13 .
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For the first time, the Event Horizon Telescope (EHT) collaboration has imaged the heart of a
radio galaxy, showing that it hosts a supermassive black hole of mass almost eight times the

mass of our own Sun. The work, led by Mareki Honma from the University of Tokyo, Japan, and
also the EHT Collaboration, was published today (December 5, 2017) in the journal Science, and

was supported by a grant from the Gordon & Betty Moore Foundation. The black hole at the heart
of Centaurus A, lies 18 million light-years away. The newfound object has a mass equivalent to
about 8 million suns. The Event Horizon Telescope (EHT) Collaboration has released the new

“1-mm contour map” showing a ring-like structure in the centre of the radio galaxy Centaurus A.
Although more work is needed, the contour map confirms previous results from observations of

jets at other radio frequencies. It also reveals the existence of a previously unknown, highly-
collimated radio jet in the centre of the galaxy. These new observations confirm that Centaurus A
is a unique object. This new map provides an intriguing view of the inner jets and... For the first
time, astronomers have been able to capture the formation of a supermassive black hole and a
radio jet emanating from its nucleus. The Event Horizon Telescope (EHT) Collaboration — whose
1.3-mm observations of the centre of the Messier 87 galaxy have led to the announcement on

May 4, 2017 that the Collaboration’s first image of a supermassive black hole was in existence —
has released the first contour map of the region in the southern sky. The map was obtained with
the newly built Very Long Baseline Array, which includes telescopes on the North... 5ec8ef588b
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