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ABSTRACT

Superthin galaxies (STs) are low surface brightness galaxies (LSBs) (central surface brightness in B-band > 2:
magarcsec”2) with a strikingly high planar-to-vertical axes ratio of ~ 10—20 with no bulge component. The superthir
vertical structure of STGs results in significantly lower values of disc dynamical stability (Jog 1992) and hence highe
values of the predicted SFR compared to face-on LSBs. We systematically study the star formation rate (SFR) of
samples of STGs and LSBs and compare their relative values. Using GALEX FUV. we estimate the SFR of 212
STGs and 158 LSBs, the median values being 0.057 Mg /yr and 0.223 M, /yr respectively. We next obtain the SFR
from WISE (W3) of 549 STGs and 345 LSBs, with median values of 0.471 Mg /yr and 0.17 Mg /yr respectively
Finally, from SED fitting of photometric data in ten bands (FUV, NUV of GALEX, u.g.r,i,z of SDSS & J, H, Ks
of 2MASS) in MAGPHYS, we find the SFR for a sample of 65 STGs and 103 LSBs to be 0.357 Mg, /yr and 0.61¢
Mg /yr respectively. Also, as is indicated by the median values of number of bursts after t¢, = 1 and an exponentia
star formation time scale parameter v = 0.2 Gyr~!, the SFR remains fairly constant over time. Interestingly, in spite
of having low SFR compared to ordinary star-forming galaxies, both superthins and LSBs populate the star forming
blue cloud region in the specific star formation (sSSFR) - stellar mass (M*) plane of galaxies.
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In this paper, we compare and contrast
the SFRs of STs and LSBs in general.

Superthin: a/b >10, a higher SFR is expected.
LSB: (ug)o>23m/sqg.sec, Hl-rich, low SFR,

Van den Hoek et al. (2000) showed that LSBs have an
exponentially decreasing SFRs, and follow same
evolutionary history as HSBs, but at a slower rate.

« OHAKO,

Mo nnT.OaHHbIM: current SFRs of LSBs are generally
higher than their past SFRs, which is again indicative of a
young stellar population, and which may possibly be

attributed to a late epoch of formation or a slow paced
evolution.

 If LSBs are formed 2 -4 Gyrs ago, then it challenges the
model of galaxy formation in the CDM cosmology.



OUEHKWN SFR

 FUV(GALEX). YyBcTtBUTENbHOCTL K IMF and extinction.

 WISE
e SED Fitting using MAGPHYS
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Here 7Z 1s the metallicity of the population

e For SED fitting , we combine GALEX (NUV, FUV), SDSS
(u,g,r,i,z) and NIR (J,H,Ks) photometric data.



SAMPLES

* Near IR catalogue of LSBs of Monnier
Ragaigne, D. et al. (2003).

 The STs sample was chosen from
Karachentsev et al. (2003). It was cross
matched with the catalogue of Bianchi et
al. (2017)to obtain the GALEX FUV and

NUV magnitudes.
* The absolute magnitude Mr has a range

nf
Table 1. Tracers : Sample sizes -4 for
TRACER LSBs STs
GALEX(FUV) 212 158
WISE(W3) 345 549

SED fitting (MAGPHYS) 103 65




OuUEeHKN MeONaHHbIX
3HadYeHunn SFR (Ms/yr)

At

1o GALEX: STG - 0.06, LSB -0.22
o WISE: STG- 0.47, LSB-0.17
o SED fitting: STG - 0.36, LSB - 0.62

V 4yyBCTBUTENIbHa K nornoweHuio!
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The color magnitude diagram for sample used for SED



3aBucnmocTtb SFR ot M

fCC M\

star

log10SFR(Mgyr—1)

MpAmas nnHna - MS onsg HopMasbHbIX FaNaKTUK
(De|los Reyes etal 2015)
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CpaBHeHne oueHok SFR
no WISE n Magphys.
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Figure 3. The figure on left shows histogram of SFR estimates for STs and LSBs from WISE (W3) magnitudes. The figure on right
shows SFR distribution of LSBs and ST's from MAGPHYS. The pink rectangles denote the STs and green rectangles the LSBs in both
the plots.

dpdhekT 6bonee cunbHOro nornoweHmns B STGs?



PacnpepneneHune
BpeMeHHOW LLKasbl
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Ona cpaBHeHusa: y = 0.25 - 0. 5 gnd HopManbHbIX Cripasien pasHbIX
Tnnos (da Cunha et al.,2008)



Macca nbinn, onpegeneHHas
no SED

MenuvaHHble 3HavyeHus log My,

STG 7.03
LSB 6.81
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Figure 7. The above figure shows the distribution of dust mass for both LSBs and STs from MAGPHYS. The green rectangles is for
LSBs and red rectangle is for STs.



BbiBOAbI:

* ABTOPbI oXXngaan 6osiee BbICOKUX
3Ha4YeHnM SFR ons ranakTuk ¢ TOHKUMMU
anckamm n bonee HNM3KMX ona LSB, HO
OKa3aJ1oCb, 4T0 0b6a 3TuX TMNa no
XapakTepuctunkam SFR n asonwounm SF
CXOOHbl Kak Mmexay cobown, Tak n c HSB-
raJlakKTUKaMW.

 boJsibLUEe - HM OAHOIM0 YeTKOIro BbIBOAA.



3aMeyaHuns

e [anakTnkm STG , ecnm Macca raso (MM CKOpOCTb
BPalLEHNA) Y HUX HE aHOMaJIbHO HU3Kas, OOJIXKHbI ObITb
LSB- ranaktukamm, nHade 6oin 6bl QUHaAMUYECKNA Harpes
nuncka (Hanp., Khoperskov, A. V.; Zasov, A.V.; Tyurina, N. V.
,2001). NMNoaTomy conocTtaBneHne LSB n ST - ranakTuk He
nveeT 60/1bLLOIo CMbIC/A.

* [0BOPUTb 00 OXXnaaemMom BbICOKOM SFR onsg ranaktuk ST -
TeopeTnveCckn HeT OCHOBAHUW. Y HNX OOJI>KHA ObITb HU3Ka4
ONCNepcna CKOPOCTENM 3BE3/, HO MPU 3TOM He MOXKeT bbITb
«HOPMaJIbHON» MOBEPXHOCTHAaA NJNOTHOCTb ANCKA, NHaYe -
camMo-Harpes gucka (M3rmbHas HeyCTONYNBOCTD).

* Bpsag nn npaBOMEpPHO CpaBHMBATbL rasiakTuku no SFR 6e3
npuBnevYeHnsa OaHHbIX O cooep>XaHUK rasa B HMUX, CBasiMBad
MNP 3TOM B OOHY Ky4Yy raJlJakTUKU-TUFaHTbl N KapJINKWA.
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