Statistics and Properties of Emission-Line Regionsin the Local Volume Dwarf Galaxies

arxXiv:2004.11550
I. D. Karachentsev'*, S. S. Kaisin't MNRAS, accepted

D<11 Mpc (UNGC, Karachentsev et al. 2013): 800 galaxies
https://www.sao.ru/lv/lvgdb/

309 only late-type dwarf systems with Ha images:
irregular -Ir + Magellanic irregular — Im: 78% (51% nXx HUX - N30NMpPOBaHHLIE)

Blue compact dwarf — BCD, 16% (78% WX HUX - N30NUPOBAHHbIE)

Transition — Tr: 6% (94% - psgom maccuBHbIN cocepn!)
Mean parameter all Irr,Im BCD Tr
Number 309 242 51 16

He paccmatpuBanuce dSph u dE, Tak kak “HeT Halpha amunccun”
BoT 310 3p4, nyyiwie Mbl NPOUTUCH NO HUM aeTanbHo (Npumep NGC 185)

A NGC 1569, NGC 5605 u np. (NGC 3077!) He paccmaTpuBanucb, Kak poaCTBEHHUKN
cnnparnbHbiM - Sm!
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L(K) and M(HI) vs Holmberg diametr
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Bonee-meHee CreayioT NMHAM NOCTOSIHHO MOTHOCTW: [y / A%B and Mg/ Agﬁ

Tr (CMHME) — cucTeMaTMYEeCKM HUXKE NO CBETUMOCTU/Macce rasa

BCDG - HaobopoT
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SFR and SSFR (SFR/L_K)
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for LV dwarfs, (SFR/Lk) = —10.55 £ 0.04, means that for a cosmological time of 13.8
Gyr, a galaxy with the ratio of stellar mass-to- K-luminosity M*/Lx = 1.0M /L (Bell et
al. 2003) manages to reproduce about 39% of its stellar mass. According to McGaugh &
Schombert (2014) and Zhang et al. (2017), in the case M*/Lg = (0.4—0.6)M /L and with
the steady star-formation rate, a typical LV dwarf can reproduce 65 — 100% of its stellar
mass. In other words, the characteristic star-formation rate of late-type dwarf galaxies was

only marginally more mtensive i the past than the current rate.




N3BecTHasa “HepgooueHka Ha” Ha manom SFR
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SFR (Ha, ~10 Myr) vs SFR (FUV, ~100 Myr)
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log[SFR|fa = log F.(Ha) + 2log D + 8.98
log|SFR|, =log F.(FUV)+2log D — 6.78
A; p = [1.54 + 2.54(log V},, — 2.2)] log(a/b)
Ay, = 0.54A5 and Apyy = 1.93A4p



[Tpumepbl pasHbix ctagun 30 no Ha/FUV:
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ratio reaches a value of +0.74 dex

SFR(Ha)/SFR(FUV) ratio 1s —2.20 dex;
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SFR(Ha)/SFR(FUV). The absence of significant correlation in this diagram may serve as

an argument against the scenario of irrecoverable gas loss during a star-formation burst.

T.e. He BngHo yxoa HI Ha pasHbix ctagmax 307
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EMISSION PROPERTIES AND MORPHOLOGY OF THE LV DWARFS

[MogcyeT ymucna “komnakTHbix obnacten HII” (meToq He ykasaH)
B cpegHem 2.6 WTyKn Ha ranatuky, B 22% Ux HeT

C pocTom 4ucna n, HabnogaeTcs:

- yBenuyeHue anametpa, M*(K), M(HI)

- poct M(HI)/M* - T.e. ncyepnanHus rasa He HabsnogaeTcs

- pocT sSFR=SFR/L_k — BO3MOXHO, yKa3biBaeT Ha “anugemunyeckoro xapakrepa 30"
- poct SFR(Ha)/SFR(FUV) - BO3MOXHO, NPOCTO OTpaXeHne pocta CBETUMOCTHU

B ranaktnkax 6e3 Ha-knots:

- NOBEPXHOCTHAasA ApkocTb B B, HMxe Ha 0.5-0.6 mag
- <SFR>=-4.3 dex (B6nn13n npenena oeTekTMpoBaHus)
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TEXTURE OF THE EMISSION REGIONS

B-bubbles. Ring-like structures similar to supernova remnants (SNR).

F-filaments. One-dimensional structures of various extensions, which could be formed

under the influence of shock waves in the interstellar medium.

D-diffuse emission. Faint amorphous luminescence in the presence or absence of compact

H I I-regions. The diffuse emission can be supported by B5-B9 stars that aged after a star-

formation burst.

G-global emission. Bright Ha emission covering the main galaxy body. This feature

(10) — number of compact emission knots,
(11) — number of bubbles,
(12) — presence (1) or absence (0) of filament-like structures,

)
(13) — presence (1) or absence (0) of a diffuse emission,
(14) — presence (1) or absence (0) of the global bright emission.

Name T DiSt Age SB LK ﬂ’IHI SFRHQ SFRFUV N B F D G
(1) (2) 3) 4 (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
UGC12894 Irr 8.47 278 2522 T7.58 7.92 —2.29 —2.03 6 2 0 0 0
AGCT748778 Irr 6.22 061 24.87 6.39 6.64 —4.64 —3.53 0 0 0 0 0
UGC00064 Irr 9.60 4.87 25.00 8.15 8.58 —1.51 —1.63 7 0 0 0 1
ES0349-031 Irr 3.21 1.15 2475 7.12 7.13 —4.03 —3.02 0 0 0 1 0
UGC00288 Irr 6.82 224 2420 7.80 7.69 —2.61 —2.33 2 0 0 0 0
AndIV Irr 7.18 219 25,60 7.22 8.44 —3.12 —2.42 2 0 0 1 0
UGC00685 BCD 4.81 349 2459 8.03 7.80 —2.25 —2.27 5 0 0 0 1
KKH5 Irr 4.27 1.38 2474 7.16 6.87 —2.80 — 3 0 0 0 0
UGCO01056 Im 10.2 3.12 23.24 8.54 7.93 —1.66 —1.86 2 0 0 0 0
KKH6 Irr 518 1.79 24.48 7.30 6.92 —3.05 —3.82 0 0 0 1 0

BcrpeyaemocTb Tunos: 17% (B). 4% (F). 33% (D), and 19% (G)
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NHTepecHble npumepbl ¢ N(bubble)>1 (kapTuHKU
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B34s1 cam u3 LVB):




BUBBLES AS PROBABLE SUPERNOVA REMNANTS

NHTepecHbIN napamMeTp “CBETUMOCTb rafiakTUKM Ha OfHY CBEPXHOBYHD”

B M33 (KypTec +87): ~50 obonouek Ax = 0.8 x 10%L,

A B BbIBOpKe Kapru1KOB — B 6 pas MeHbLLE CBEPXHOBbIX? Ak = 5.0 x 10°Lg

Ho cTonbKo e nony4aeTtcda U No nctopnyecknm ceepxHosbiM B N6946, M83...

1o MHe — He cTounT paccMaTpuBaTtb 3T obonodkn kKak SNR, peanbHble SNR, kKoTopble Mbl
TaM MOXEeM HalTn — KoMmnaktHee!

CobcTBEHHO, dBTOpPbI 3TO YaCTNUYHO NOHUMAKOT.

It should be emphasized that those bubble-like structures that we found are SNR can-
didates only. To clarify their physical nature, measurements of the line intensity ratios
Ha/[NII] or HB/[OIII] are necessary. The project of such a program was described by

Moumen et al. (2019). <« SITELLE!

NHTEepecHO NOCMOTPETL rasnakTuku ¢ “nepensdbiTkom” bubbles (n=3-4), npn <n>=0.233
Cas 1, Holmberg II, DDO 131, and DDO 133
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BbiBoabl/PaccyxgeHnsa no npoUYTeHnto

- B uenom, B 6nunskunx kapnukax 30 npoTekaeT AOCTAaTOMHO MeAneHHo, 6e3 3HaYNTENbHO
YCKOpeHunsa/3ameaneHuns

TpaonunoHHo, MK ckenTuyeckn OTHOCUTCS K BIIUSIHUIO OKPY>KEHUSA:

The statistics on the environment influence on bursts in dwarf galaxies shows that this
effect is of secondary importance (Karachentsev & Kaisina 2013). According to Skillman
(2005), McQuinn et al. (2009), Stetson et al. (2007), and Emami et al. (2019), the gas-
to-star conversion in low-mass galaxies has the character of stochastic oscillations due to
particularly internal reasons.

Ho Hapo paccmaTpuBaTbh 1 pacnpegeneHne mexranakruyeckoro rasa (IC10, rpynna M81)
Hapno paccmatpuBate BCE Tunbl, orpaHUYeHHbIE MO CBETUMOCTM, BKNoYas Sm!

Bce-Takm 911 “obonoykn”, B Mmacce obpasyroTtcsa He ogHon SN, a 3Be3HbIM CKOMNreHnem
[Tones3Hbin kaTanor!

PaboTta nHTepecHa He CTOSIbKO CaMUMK BbIBOAAMM, CKONbKO BTOPXXEHNEM N3BECTHOIO

aKcrepTa € “Hes3allopeHHbIM” B3rfsg0oM B HOBYIO AN cebsa Temy. ECTb 0 yem nogymats u
MOCMOTPETb Ha NPobnemMy C HECKOSTbKO MHOMo pakypca. [Jaxke C TOYKM 3peHUs A3blka:

A1

“epidemic character of star-formation process”, “sluggish SF...”, “texture of the emission
regions.”
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