Introducing the Seyfert-LINER Index (SLI):
High Resolution (< 100 pc) Ionization Structures in the ISM of AGN ESO 137-G34
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AGN feedback

OCHOBHble MEXaHW3MbI:

1. doTomnoHmnsaums: peHTreHosckoe n YO nanydyerHne AAl MOHN3MPYET ras Ha

COTHMU MK
2. OXKeTbl N prﬂHOMaCLLITa6HbIe BETPA. CO3Aat0T YAapPHblE BOJIHbI, KOTOPbIE

HarpeBatoT M3C

Knaccmbmxaumm OCHOBaHbl Ha CpaBHEHUNWN OTHOLIEHWW SMUCCUOHHbBIX NTUHUI:

[O 111/HB w1 [S 11/Ha (S-BPT), [N Il/Ha (N-BPT) uau [O [/Ha (O-BPT).
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Figure 1. HST/F606W image of ESO 137-G034 (Malkan
et al. 1998). Dashed black lines mark the ionization cones,
as defined by the diffuse X-ray emission (Paper I). The black
“X” marks the position of the nucleus, defined as the centroid
of the [O III] continuum emission.

HST data

Instrument Filter Proposal ID tg Note
[s]

WFPC2 FR533N 6419 1600 [O III|A5077
WFPC2 F547TM 6419 200 [O III] continuum
WFPC2  FR680P15 6419 1400 Ha+([N 1I]
WFPC2 F791W 6419 200 Ha continuum
WEFC3 F673N 16841 2000 [S I1]A6716,31
WFC3 F763M 16841 262  [S II] continuum
WEFC3 FQ492N 16841 2000 HA
WEFC3 F547TM 16841 254 Hp continuum
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Figure 2. Continuum-subtracted narrow-line emission images of the ESO 137-G034 in [O III], Hp, [S 1I], and He, from left to
right. Dashed black contours on the leftmost panel trace the extended, smoothed X-ray emission, while the cones marked on
all panels were obtained based on the azimuthal profile of the diffuse X-ray emission (Paper I). The black “X” marks position
of the nucleus, defined as the centroid of the [O III] continuum emission.
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Figure 3. Left panel: BPT map of ESO 137-G034. Colors indicate the ionization classification based on line ratios: red for
Seyfert-like points, blue for LINER-like points, and magenta for H II region-like points. The dashed outlines mark the ionization
bicone defined by the extended X-ray emission (see Paper I for details). The black “X” marks position of the nucleus. Right
panel: corresponding BPT diagram, with the same color scheme representing the classification of individual pixels.
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Figure 4. Left panel: BPT map showing Seyfert- and LINER-type points, color-coded by value of SLI, which quantifies
the distance from the Seyfert/LINER division line in the BPT diagram. Black contours trace points on the Seyfer/LINER
division line. The black “X” marks the position of the nucleus. Right panel: Corresponding BPT diagram, with magenta points
representing H II region-like line ratios, red indicating Seyfert-like excitation, and blue denoting LINER-like excitation. For
Seyfert and LINER points, the color intensity scales with the SLI value.
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Figure 8. Radial profile of the SLI index for the bi-cone regions of ESO 13734. Left panel: radial profile of the average SLI
value for the points in the SE (red) and NW (blue) ionization cones. Right panel: SLI map of regions mapped into the radial
profile with contour colors corresponding to the curve colors. The black lines indicate the positions of the cross-sections shown
in Fig. 9.
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Figure 5. ESO137-G034 maps illustrating the high-excitation region within the SE cone. Black dashed contours trace soft
(0.3 — 1.5keV) X-ray emission (PaperI) and the blue dashed rectangle marks the region discussed in the context of excitation
models. Left panel: red contours indicate the 3 cm radio emission (Morganti et al. 1999). Here only points with SLI> 0.4 within
the blue dashed box are marked in color. They correspond to colored points in Fig. 6. Right panel: BPT map of ESO137-G034
with colors defined as in Fig. 4.
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Figure 8. Radial profile of the SLI index for the bi-cone regions of ESO 13734. Left panel: radial profile of the average SLI
value for the points in the SE (red) and NW (blue) ionization cones. Right panel: SLI map of regions mapped into the radial
profile with contour colors corresponding to the curve colors. The black lines indicate the positions of the cross-sections shown
in Fig. 9.
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Summary

1. wm3snydyenune B nuHmax [O IIl], [S ], Ha n HB nMmeeT aByKoHMYeCKyto
Mopdonoruto ¢ yagnuHeHnem B NW v SE HanpaBneHnax v 6n3Ko
COOTBETCTBYET AN dY3HOMY PEHTFEHOBCKOMY M3/1yYeHMto, HabtogaeMoMy B
peHTreHe Ha Chandra

2. 6onbllag 4acTb U3NYYEHNA BHYTPW KOHYCOB MMEET CenepTOBCKUIN TUN U
XapaKTepunsyetca ymMepeHHbIMK 3HadeHnamm SLI (60% cendepToBCKMX
nukcenen nmetot SLI < 0,5)

3. NW un SE KoHyCbl EMOHCTPUPYIOT YeTKMe pa3nmnymsa



Summary

4. B NE KoHyce obHapy»keHbl 3 oyrm c bonee BbICOKMMM 3HauYeHnamMu SLI, 3T xpebTbl MOryT OTparkaTb
npoLUble UMKAbl akTuBHOCTM AAl ¢ npegnonaraeMbiMy BpeEMeHHbIMU MacluTabamu ~ (1-2) x 103 net
NPV BPEMEHW pacnpocTpaHeHuns ceeTa, 1 o ~ (5—-10) x 102 neT Npu CKOpPOCTU pacnpPoCTpaHeHms
oreTa 0.2c munu (3 = 7) x 10° neT npu TMAMYHbIX ckopocTax nctedenns [Olll], Ho 3Tn ocobeHHOCTU
MOryT ObITb CBA3aHbl C HEOAHOPOAHbLIM Npodunem M3C

b. B KOHyce SE HeogHOpOoAHOCTM B 3HaYeHuax SLI: Toukm ¢ BbicokmMm 3HadeHmem SLI (SLI 2 0,4)
CrpynnmMpoBaHbl BO BHyTpeHHen obnactu (€ 200 nK oT aapa). ITW TOUKKM NepeKpbiBatoTcad 061acTbio
N36bITKa MAMKOr0 PEHTIFEHOBCKOIO N3NYYEHNS U BHYTPEHHUM KpaeM paanoaenecTka, UX NoaoxKeHne
Ha anarpamme BPT cornacyetcs ¢ Bo3by»kgeHmeM ObicTpbiMK yaapHbiMK1 BonHamy (2 1000 kM c—1),
OCTafibHble ceihepToBCKME NUKCenbl B KOHyce SE, nMmetouwme bonee H1M3Kmne 3HadeHma SLI (< 0,4),
cornacytTcs ¢ POTOMOHM3ALNEN aKTUBHOIO aapa

©. nocTeneHHbI nepexon SLI yepe3 rpaHuLbl KOHYCa yKa3blBaeT Ha CTIOUCTYHO MOHM3ALMOHHYO
CTPYKTYPY, ChOopMUMPOBaHHYO B3anmMoaenctamemM setpoB AHAI ¢ M3C, 3aTeHEHHbIM U3nydeHnem AH
yAAPHbIMW BOTHAMK C MeHbLLIEN CKOPOCTbIO MU X KOMOUHAaLMEwN



