Relic jet activity in "Hanny's Voorwerp" revealed by the LOFAR Two metre Sky Survey
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Hanny’s Voorwerp* — A Space Oddity
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Spiral galaxy IC 2497 gravitationally A large tidal tail of gas is pulled out of  Engorged with gas, a black hole at  Gas streaming out from the galaxy's
interacts with a bypassing galaxy. the spiral galaxy. the center of IC 2497 "tumson” as  center impacts the tidal tail and

a quasar and emits a powerful cone  triggers star formation.

of light, which ionizes a portion of the

‘Hanny's Object tidal tail, creating Hanny's Voorwerp.
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WSRT (Jozsa + 09) the LOFAR Two-metre SkySurvey (LoTSS)

Beam=22-38": (DR2; Shimwell et al. 2022) reaches a median 150 MHz sensitiv-
...radio continuum emission possibly originates ity of 84 uJybeam™! over 5700 deg?, detects more than 4.3 million
from the interaction between this jet and the 150 MHz sources, and benefits from a range of further improvements
large cloud complex... Beam ~8" @ 150 MHz

WSRT (blue +HI in gray) + LOFAR (magenta)
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“Fingers”

it is clear that the clearly-resolved structure
emanating from the nucleus of IC2497 coincides

with a minimum in the surrounding 10"9 M
reservoir of HI gas
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OueHka Bo3pacTa paanoctpyktypbl (a=0.5->1.0) — 1078 net
UTO cunbHO cTaplle, 4YeM BbiKNtoYeHue peHTreHa (~1075 ner)
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Figure 4. Radio frequency spectra of HV, including values for the total (blue
circles) and extended components (red squares), as detailed in Table 1. The
solid blue line indicates a power-law spectrum with spectral index @ = —0.55,
while the dotted and dot-dashed lines indicate the spectral index obtained
using the 150 MHz data alongside the WSRT 1.4 GHz or eVLA 1.64 GHz

flux densities, which are formally inconsistent as discussed in the text.
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[MpoTsXKEeHHbIE pagnoaXeTbl B CrMparbHbIX ranakrtukax — camo rno cebe siBrneHme
pegkoe (cm. MNpegbigywme VOLGA...)

B cny4yae xe HV — Hago B cyuwiecTteyroume Mmogesni BBOAUTL PaauOLOXeT, B CTaTbe
obcyxaatTcs pasHble anbTepHaTUBLI, BKITHOYast BO3MOXHYIO CrlyvYanHy0 NPOeKLnIo
opxeTa Ha “ablpy” B HI, co3gaHHyto, kK npumepy, BeTpom ot 30 B sape.

Euwe pa3 nepecmoTpeHa cutyaums B sape, Bkntodaa ytouyHeHue no L(150 Mhz)-SFR:
SFR~40 Mol/yr (no IRAS, T.e. - LIRG!)

[Toka aBosntoumMa CUCTEMbI BbIrMAANT Tak:

- B3aumogeuncteme cosgasno Hl npunmeHon xsoct (109 Mo)

- pagunooxket 1078 net Hasag npobun “Obipy” B obnake, B Hem nget 30, cenyac Buanm
4yT1O-TO Bpoae SNR, B ToM uncne

- Ha ceBepe HM3Kasa NNOTHOCTL ra3a — PESIMKTOBOWN PagnoCTPYKTYpbl HE OCTanochb

- 1075 net Hasag — nocnegHsa BenblWKa NOHN3YIOLLEN aKTUBHOCTU, BKITOYast PEHTIEH.

T.e. cutyaums 6ornee crnoxHasi, CpaBHUTENbHO C NPUHATON MOAENb ObICTPOro

N3MEHEHUS peXnMa akkpeuun. PekypeHTHaa akTUBHOCTb?

This timeline is clearly in contrast with the previous suggestion that fading AGN could indicate a
lasting change in accretion mode (from being dominated by radiative to mechanical output... In the
1C2497-HV system, the situation is clearly more complex, with evidence for recurring episodes of
mechanical (or radiatively inefficient) jet activity in addition to the radiatively efficient activity
responsible for ionising HV
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