


For brevity, and lacking an explanation 
for their origins, we dub these  Objects 

“Odd Radio Circles”,or ORCs.



Gmrt 325 MHz

ASKAP 944 MHz

ASKAP 944 MHz



C- quiescent galaxy, no redshift
S – starburst galaxy, no redshift



На более высокой частоте – изображение слабее



Two lobes
of radiogalaxy B?

Z=0.35 –

Случайная проекция?
C – ed-on galaxy

В центре кольца в оптике
ничего нет.



Объект в скопрлении А2142

325MHzЕдинственный объект с РИ 
в центре.
Центральный РИ совпадает
c галактикой
Zphotom = 0.39
Ring: 430x320Kpc







ORC properties

• The four ORCs discussed here are similar in 
displaying a strong circular symmetry. They 
are also similar in (a) having a diameter about 
1 arcmin, (b) having a steep spectral index  -1 
(c) being at high Galactic latitude. 

• They differ in that (a) two of them have a 
central galaxy while two do not, and (b) three 
of them (ORCs 1, 2 & 4) consist of a partly 
filled ring while one (ORC 3) seems to be a 
uniform disc.



Какова природа?
• If the ORCs are SNRs, which they strongly resemble, then this 

implies a population of SNRs in the Galaxy some 50 times larger 
than the currently accepted figure, or else a new class of SNR which
has not previously been reported.

• The edge-brightening in some ORCs suggests that this circular 
image may represent a spherical object, which in turn suggests a 
spherical wave from some transient event. Several such classes of 
transient events, capable of producing a spherical shock wave, have 
recently been discovered, such as fast radio bursts , gamma-ray 
bursts, and neutron star mergers.

• However, because of the large angular size of the ORCs, any such 
transients would have taken place in the distant past.



Возможные варианты?
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Возможные варианты?

• Supernova Remnant
• Galactic Planetary Nebula
• Face-on star-forming galaxy or ring galaxy
• Lobe from a double-lobed radio galaxy, viewed side-on
• Lobe from a double-lobed radio galaxy, viewed end-on
• A bent-tail radio galaxy
• Einstein Ring
• Ring around Wolf-Rayet star
• Cluster halo
• Galactic Wind Termination Shock



• The termination shock associated with a star-
forming galaxy should be easily capable of 
accelerating CR electrons to the  few  10 GeV
energies at which they would produce
synchrotron radiation at 1 GHz.



Выводы

• The ORCs represent a new type of object found in 
radioastronomy images.

• We also acknowledge the possibility that the ORCs may 
represent more than one phenomenon, and that they 
have been discovered simultaneously because they 
match the characteristics of the ASKAP observations, 
which occupy a part of the observational parameter
space which has hitherto been poorly studied.

• Further work is continuing to investigate the nature of 
these objects.


