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Possible formation of ring galaxies by torus-shaped magnetic
wormbholes

A. A. Kirillov®, E. P. Savelova”

Bauman Moscow State Technical University, Moscow 105005, Russian Federation

We present the hypothesis that some of ring galaxies were formed by relic magnetic torus-
shaped wormholes

KpaTkuin, HO BHMMATESNbHbIN 0630p N0 TEME KOSbLEBbLIX ranakTuk (Bknto4vas Proshina+2019,

Sil'’chenko+2018), aBTOpOB NpuBeKatoT, Npexae BCero, KosibLa 6e3 LeHTpanbHbIX ranakTuk, XOTa U He
obsa3aTtenbHo:

They either expand or collapse forming a magnetized black-
hole in the middle. If the wormhole collapses, it should also
draw some portion of the baryon clump and form a bulge
in the center of the ring. In this case it may form the ideal
symmetric structure similar to the Hoag’s object. Additional
rotational perturbations of clumps may however lead to irreg-
ular structures. If the wormhole expands further, the center
part of the ring remains to be empty. We may expect that

KpoTtoBble Hopbl: crieaytoT n3 OTO, “BMOpOXeHbI” B MPOCTPAHCTBO, T.€. PaCLUNPSAOTCS
MarHuTHble (none 13 Bakyyma) - fioByLUKa ANs MOHN30BaHHbIX DapuoHOB, T.€. 4O Z_rec U nocre z_rein
3aoaHo — 3apoabiiv 0COBEHHO MaccmMBHbIX Y/ ;)
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[ MaBHOE OXXngaemoe OTNIn4ne “KPOTOBbIX KOSEL” OT OCTalbHbIX - HET TEMHON MaTeEpPUn

KommeHTapun 1. saHoBa B LJ:

“amo ece ckasku, Hadetock CaHs Kupunnoe Ha MeHsi He obudumecsi ;) Ho, 0ea kommeHma cpasy - 80-
rnepebix, mam ymeepxxdaemcsi, Ymo 0515 €20 mopoudaribHbIX HOP HE HY)XXHO 9K30MUYECKoe 8eUecmeo,
MHE 3mO He OHSIMHO, MakK KaK €20 rpucymcmeue c8s3aHo ¢ No8edeHUeM U3HaqyaslbHO CXXUMaroWeaocs
poOHMa U3ry4eHus, ecriu OH Ha4uHaem pacuwupsmcs (8 cmauyuoHapHbIX pelweHUs X, rno KpauHeu mepe),
Heobxo0uUMO Mo, YMO Ha3bi8aemcs IK30MUYECKUM 8euw,ecmeoM. Bo-emophbliX, y He20 MagHUMHoe rnosie
3axeambigaem Yacmuubl. IHmepecHo, kak 3mo demaribHO rpoucxooum, ¢ y4emom moao, Ymo OHO He
cosepwaem pabomel.”
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SDSS-IV MaNGA: The Nature of an Off-galaxy Ha Blob — A Multi-wavelength View of Offset
Cooling in a Merging Galaxy Group
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- tidally-stripped gas from Satsuki that is interacting
with the southern companion (Mei),

Lin et al 2017:

into the center of the cluster
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- or the ram-pressure stripped gas when Satsuki falls
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B HOBOW cTaTbe — C HOBLIMU HabNOAEHUSAMM NPOBEPKA BapNaHTOB:
(1) Ha-gas being stripped from galaxy Satsuki by ram-pressure;

(2) a separated low-surface-brightness galaxy;

(3) gas being ejected or ionized by an active galactic nucleus (AGN);
(4) a cooling intra-group medium (IGM)
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CFHT: MEGACAM

Figure 4. CFHT w-, g-, r-, and i-band images (from left to right). The first three bands combine archival data downloaded
from the CADC server and the data taken in 2015 summer (see Paper I for the details). The u-band data was taken later in
2017. The cyan hexagon and red circle mark the region of MaNGA FoV and the Ha blob Totoro.

[MTounck ranakTtukm B
OCTaTO4HbIX SAPKOCTSX,
pasHbIMM MOAENSIMUA
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SCORPIO-2, Texp=7800 sec in Ha
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Merging groups!
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Cemunap VOLGA 28/09/2020, Moucees



SCORPIO-2
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Figure 7. New, wide-field narrow-band Ha image taken from the SAO RAS 6-m telescope. (a) A zoom-in to the region of the
MaNGA observation with the MaNGA hexagonal bundle FoV overlaid. The color scale is the same as in Figure 1a. The nucleus
of Satsuki is marked by a cross. (b) A zoom-out view of the region of interest. It is clear that there is no hint of tidal feature
extending beyond the MaNGA FoV. Quantitatively, the total Ha luminosity in the blue circle (15" or ~ 9 kpc in radius) is
only ~ 10% higher than the luminosity of Totoro measured by MaNGA, therefore the possible missing flux that is associated
with Totoro due to the small MaN G{é FoV is‘ at most 10%. (¢) The Ha image of NGC 6338 and our target. The two contours

Tonbko 10% Ha-noTtoka 3a npegenamu nons MANGA
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X-ray/Chandra

HanmeHblwaa T peHTreHOBCKOro rasa.
Xopollee cornacue pacnpefernenunst pasHoix rasosbix ¢as (CO, Ha, Xray)

100 kpc

I T I T I T
0.2 04 0.6 0.8 1.0 0.2 0.4 0.6 08 1.0 0.2 0.4 0.6 0.8 1.0

_2] x1077 _Q] x1077 Chandra image [photon cm_g] x1077

Chandra image [photon cm

Chandra image [photon cm

Jx‘
4 3
N/

0.0 05 10 15 20 25 3.0 35 40 00 05 10 15 20 25 3.0 35 4.0 00 05 10 15 20 25 3.0 35 40

temperature map [keV] temperature map [keV] temperature map [keV]




1 1.0} ® o
; ; o . ¢
T of 10.5 o ! R ?
5 . i
o] i
= L < 100 ' * L @
o — =
& £ e ?
E:' ok = 95 ~ L R
I 50 i "
T p Mt P
4 Or Q t
L Ll N T B B B i ft t ¢
s 6 7 8 9 10 850 ! 9
log My, [Mo] E
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Figure 10. Ha luminosity versus molecular gas mass of

_ _ cooling gas in cluster galaxies. Data points marked with
Coollng time = 200 Myr circles, thin diamonds, pentagons, and diamond are taken

Xopollee corfacue ¢ gaHHbIMM 00 oxnaxaeHus ra3a B CKOMMeHnsax

O6bIYHO LUeHTparnbHas ranakTMka coBnagaeT C LEHTPOM OXNaXaeHus, a 34ecb HeT
(B3anmopgencrtaytowas rpynnal)
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