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Abstract: We investigate the star formation rate, stellar mass, and gas-phase metallicity of local starburst galaxies with
different star formation time scales based on their optical spectra. The observation is made using the longslit spectrograph
attached to the 4K CCD on the Bohyunsan Optical Astronomy Observatory 1.8m telescope, targeting 21 Wolf-Rayet
galaxies as young starbursts and 13 UV excess galaxies as slightly older starbursts. A Baldwin-Phillips-Terlevich diagram
analysis shows that 50% of the observed targets are pure star-forming galaxies while only 15% are classified as Active
Galactic Nuclei. Fraction of galaxies that reside in composite region is higher in UV excess galaxies than in Wolf-Rayet
galaxies, suggesting that the AGN development requires extra time after the onset of the star formation Most of the

observed starburst galaxies have stellar masses of 10™"' Me and stellar formation rates of 0.01-100 Meyr ', and their star

formation rates are consistent with that of the SDSS star forming main sequence galaxies of similar stellar mass. There is
no significant difference between Wolf-Rayet galaxies and UV excess galaxies in terms of the stellar mass and star
formation rate. We also see a mass-metallicity relation for local starbursts with slightly lower metallicity for a given
stellar mass, which implies the existence of a strong feedback activity due to the star formation in these galaxies.
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Table 1. Observation summary
obs. RA. Decl. D m m exp. time
date target (12000) (12000) 2’ Mpo?  (mag)  (mag) p(s) class
Mrk 545 00 09 5341 425552546 001459 6228 11.90 1260 1800 UV excess
NGC 1569 0430 49.19  +64 50 5252 -0.00034  1.40 1130 1170 3600 WR
11 Zw 40 05554265 +03 233223 000232  9.68 11.46 11.68 3600 WR
Mrk 1199 0723 4346  +33 263122 001325 5521 13.13 1370 3600 WR
Mrk 8 072927.02  +72 075248 001158 4824 1400 3600 WR
2014 Mrk 702 08 45 33.66  +16 05 4688 005276  219.85 1570 3600 WR
l(f)\f‘z’(v)) NGC 3395 1050 2476 +32 55 1938 000578  24.07 12.10 12.10 1800 WR
NGC 3738 11354898  +54312470 000125 521 12.04 1212 1800 WR
Mrk 315 2304 0267 422372725 003913  163.02 1478 1560 3600 WR
Mrk 332 23200320 426 125700 000791 3296 1237 1297 3600 UV excess
M Zw 107 23300970  +2531 5600 001906  79.44 1500 3600 WR
NGC 7714 2336 1410  +02 09 1807  0.00910  37.91 14.36 1491 3600 WR
Mrk 620 06 51 31.10  +60 49 22.44 000753  31.38 13.54 1450 1800 UV excess
Mrk 701 06551621  +7726 1594 001980  82.50 1480 1800 UV excess
Mrk 374 07 00 59.00  +54 10 32.63  0.04420 18416  14.61 1531 1800 UV excess
IRAS 0716445301 07 21 3946  +52 53 3498 004196  174.82 1800 WR
Mrk 1210 08 04 55.16  +05 04 5740 00109 4566 13.70 1455 1800 WR
Mrk 404 09 43 4055  +31 46 08.62 000632 2634 11.40 1200 1800 UV excess
Mrk 712 09574396 +1536 1134 001560  64.99 1430 1200 WR
Mrk 33 1033 27.86  +54 192492 000576  24.00 13.13 1366 1800 WR
NGC 3396 10 50 3206 +32 55 1268 000422 1757 1220 1260 1800 WR
Mrk 171 11290985 +58324697 001349 5620 12.86 13.19 1800 WR
2015 Mrk 188 11482956  +55 524980  0.00867  36.11 1230 12.80 1800 UV excess
2%3; Mrk 759 12113358 +1559 1874 000798 3327 13.35 1400 1800 UV excess
Mrk 201 1214 59.14  +5426 3469 001071  44.63 1330 1379 1800 UV excess
NGC 4214 1216 0034 +36 1530.53  0.00057 236 9.93 1030 1800 WR
Mrk 209 1226 3451  +48 24 07.67  0.00138 576 1530 1800 WR
Mrk 213 12321090  +57 522096 001248  52.02 12.60 1320 1800 UV excess
NGC 4532 12350226 +0622 4760 000524  21.84 11.70 1230 1800 WR
NGC 4861 12594900  +34 455728 000293 1221 1232 12,90 700 WR
Mrk 1341 13 01 4768  +00 04 2431 000482  20.08 1230 1280 1800 UV excess
Mrk 1363 1354 4914 -07 58 4444 000984  41.01 12.10 1290 1800 UV excess
NGC 5430 1400 5436 +59 03 07.56 001224 5098 12.10 1270 1800 WR
Mrk 477 1441 0715  +53 255261 003882 16175  15.03 16.05 1800 UV excess

"Redshift of each target is derived from the shift of the observed Her emission line.

?Luminosity distance Dy, is calculated using lumdistpro in IDL. Cosmological parameters used are 2,=0.7, £2,,=03, Hy=72

km/s/Mpc.
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Table 2. Line fluxes of several significant emission lines
flux [10" erg 5" cm?]
—Waors (Ha)
target HpB [orT] Ha [NII] [st] [st] A]
[4861A] [5007A] [6563A] [6583A] [6716A] [6731A]

Mrk 545 346 247 3143 1951 819 597 30.6

NGC 1569 1160 7693 8163 94 274 240 321.0

I Zw 40 463 3322 2993 81 91 63 3520

Mrk 1199 712 256 3336 1520 403 493 126.3

Mrk 8 290 119 1849 302 382 353 373.2

Mrk 702 230 739 1444 358 223 123 168.3

NGC 3395 1869 2943 9654 909 1790 1511 181.7

NGC 3738 123 374 122 53 29 13 176.0

Mrk 315 198 464 1241 860 634 190 48.8

Mrk 332 30 15 275 196 67 40 17.6

I Zw 107 380 1403 1796 198 197 200 282.7

NGC 7714 1823 2686 7908 281 918 930 157.3

Mrk 620 356 2074 2491 2174 702 715 19.9

Mrk 701 334 36 912 451 335 271 46.3

Mrk 374 2777 2471 9864 407 252 82 88.9

IRAS 07164+5301 283 350 998 327 192 129 77.8

Mrk 1210 972 9753 3749 2067 608 682 90.0

Mrk 404 573 427 2305 1302 438 395 23.8

Mrk 712 369 1113 1319 238 157 118 137.8

Mrk 33 3351 6632 10639 2168 1342 1133 124.2

NGC 3396 1912 3555 6951 1344 821 630 162.4

Mrk 171 3187 4026 13814 4993 1904 1668 294.0

Mrk 188 117 115 1338 591 128 194 13.0

Mrk 759 149 186 580 286 132 286 20.8

Mrk 201 6807 7678 29484 14346 5254 5016 94.9

NGC 4214 9195 26985 31982 3018 3978 2988 7619

Mrk 209 2716 15179 6920 74 383 175 1992

Mrk 213 2321 4484 9531 4672 1798 1482 48.1

NGC 4532 613 892 5800 2397 782 793 554

NGC 4861 2283 13859 7548 183 158 70 1048

Mrk 1341 1314 579 5095 3493 1324 2498 30.7

Mrk 1363 128 58 1089 528 113 94 20.0

NGC 5430 82 14 458 316 152 135 189

Mrk 477 1184 12033 3514 1328 489 473 101.3
FeNeArHe %‘.‘io %ﬂ He ARSI E8A B A% (emission line flux)3} &7}&(equivalent width)
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Fig. 1. [OlI)/HA vs. [NI/Ha diagram (Left:a) and [OIII}/HA vs. [SI)/Ha diagram (Right:b) for 34 galaxies where He, HS,
[OM], [NII] and [SII]emission lines are detected with S/N>3. Dotted, solid, and dashed lines are criteria that divide Star-forming
and AGN-dominated source from Kauffmann et al. (2003; Ka03), Kewley et al. (2001; Ke01), and Dopita et al. (2000; Do00)
respectively. In both panels, blue crosses represent WR galaxies and red diamonds represent UV excess galaxies. For

classification of WR and UV excess, see Table 1.
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Fig. 2. (a) Comparison between star formation rate after the extinction correction and before the extinction correction. (b) An,
vs. star formation rate. In both panels, blue crosses represent WR galaxies and red diamonds represent UV excess galaxies like

the case of Fig. 1.
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Fig. 3. Star formation rate vs. stellar mass of the observed
galaxies. Like in Figs. 1 and 2, blue crosses represent WR
galaxies and red diamonds represent UV excess galaxies.
Overplotted contours show the star formation rate vs. stellar
mass relation for the spectroscopically observed galaxies
from SDSS Data Release 8. The contours are constructed
using the MPA-JHU SDSS galaxy value-added -catalog
(Brinchmann et al. 2004; Kauffmann et al. 2003; Tremonti et
al. 2004; http://www.sdss.org/dr13/spectro/galaxy mpajhw/).
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Table 3. (B-V) color, luminosity, stellar mass, star formation rate and metallicity of the observed starburst galaxies

M,
target (B-V) log(i%) log (]\75) l[ﬁisiﬁi log(R5) 12+log[O/H]
Mrk 545 0.70 10.754 11.024 1377 0.23 8.60
NGC 1569 0.40 7.698 7.638 -1.794 0.92 8.12
11 Zw 40 0.22 9.304 9.046 -0.656 0.98 8.09
Mrk 1199 0.57 10.156 10.283 0.549 031 8.97
Mrk 8 0.56 9.914 10.030 0.523 0.24 8.60
Mrk 702 0.56 10.578 10.694 1.741 0.63 832
NGC 3395 0.00 9.843 9.343 0.394 0.37 8.50
Mrk 332 0.60 10.009 10.169 0217 -0.17 8.88
11 Zw 107 0.56 9.952 10.068 0.610 0.70 8.28
NGC 7714 0.55 9.335 9.440 0.507 0.29 8.56
Mrk 701 0.56 10.065 10.181 -0.273 -0.80 LY
IRAS 07164+5301 0.56 10.936 11.052 0.723 0.21 8.62
Mrk 404 0.60 10.201 10361 0432 0.00 8.76
Mrk 712 0.56 10.056 10.172 -0.017 0.60 8.35
Mrk 33 0.53 9.428 9.511 -0.116 0.42 847
NGC 3396 0.40 9.528 9.468 -0419 0.39 8.49
Mrk 171 0.33 10.280 10.143 1.093 0.23 8.60
Mrk 188 0.50 10.117 10.167 0.789 0.33 8.53
NGC 4214 037 8.695 8.602 -1.547 0.59 8.35
Mrk 209 0.56 7.540 7.656 -1.795 0.87 8.16
Mrk 213 0.60 10316 10.476 0.803 0.41 8.48
NGC 4532 0.60 9917 10.077 0.772 0.31 8.55
NGC 4861 0.58 9.163 9.301 -0.808 0.92 8.13
Mrk 1363 0.80 10.308 10.688 0.478 -0.01 8.77
NGC 5430 0.60 10.499 10.659 -0.189 -0.26 8.94
YlogR:2] 7ol 2] (57} Fra s M9IS Hlolyty| whiel] A%t
9.5 T T T T T T T T T ¥ | S
(a) (b)
9.0F + 4 nr ¥ + l
E < <
§, 00 o o
w w %/, + AL F9
" 850 % o 1r + 4 3 T
o + ++ + + + i +
k3 +F ¥ +,
8.0 ks §
75 . 1 X 1 5 1 " 1 " 2 1 N 1 M 1 " 1 x
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log M. [Mo] IQEIO(SFR) [MO/Y"]

Fig. 4. (a) oxygen abundance vs. stellar mass of the observed galaxies (b) oxygen abundance vs. star formation rate of the
observed galaxies. Again, blue crosses represent WR galaxies and red diamonds represent UV excess galaxies. Overplotted con-
tours show the distribution of the spectroscopically observed galaxies from SDSS Data Release 8.
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