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Accurate galaxy scaling relations are essential for a successful model of galaxy formation and evolution as they
provide direct information about the physical mechanisms of galaxy assembly over cosmic time. We present here a
detailed analysis of a sample of nearby spiral galaxies taken from the KINGFISH survey. The photometric
parameters of the morphological components are obtained from bulge-disk decompositions using GALFIT data
analysis algorithm, with surface photometry of the sample done beforehand. The method and the Mibrary of
numerical results previously obtained in Pastrav et al. (2013a,b) are used to correct the measured ph@tometric
parameters for inclination, dust and decomposition effects in order to derive their intrinsic (face-on, dust free)
values. Galaxy scaling relations are then presented with and without corrections for these effects, at various
wavelengths and derived dust opacities. While our sample is rather small, it Ksufflment to emphasize the influence
of galaxy environment (dust, in this case) when derlvmg scallng relatlons |
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Motivation |
Dust biases all the galaxy structural & photometric parameters (and not only)
involved In scaling relations, with other effects having a contribution - inclination
and decomposition effects (Pastrav et al. 2013a,b). Not having accurate |ntr|nS|C
scaling relations can have implications for models of galaxy evolution. :
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Method . | .
The following steps were followed: | OO T

- structural analysis of the sample performing bulge- dISk decomposrtlons usmg g
parametric functions (exponential+Sersic) available in GALFIT 3.02: (Peng et alt (
2010) data analysis algorithm and star-masking routines developed by Rlchaﬁd‘
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- surface photometry to derive total integrated fluxes usmg cuwe of— F? B oo 1 F19.2 Dust-to-star mass ratio vs. stellar
method . ; ,91 ’ mass. The symbols and colors are similar

- derive the central face-on dust optical depth in B band usmg the é to the ones in Fig.1.
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with stellar masses taken from Grossi et al. (2015) (see Table 1) ( + with dust
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Fig.3 Disk central surface
brightness vs. disk
scalelength, without
corrections for inclination,
dust and decomposition
effects (black) and with
corrections for these effects
included (red).
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Results
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NGC0628
NGC2841
NGC2976
NGC3190
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NGC4826
NGCH055
NGCH474
NGC7331
NGC7793

2.06 £0.32
1.90 £0.33
5.85 £ 0.78
3.32 +£0.33
4.72+0.29
3.38 £0.43
3.04 +£0.28
5.87 £ 0.40
3.80 £ 0.90
3.80 £ 0.82
457 £ 0.37
1.55 £0.32
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1.68 +0.28
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9.06 £ 0.05
10.99 + 0.06
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Conclusions

- inclination, dust and decomposition affects all the parameters involved in disk
scaling relations, changing the slope of these relations to smaller values, with dust
effects having the most significant contribution

- inclusion of these effects changes the dust masses derlved for the galaxies In
the sample, with a decrease of up to 0.5dex in the total mass
- as a consequence, dust/star ratio is also decreased when considering the above
effects, which may have implications for models of dust production and evolution
- the average central face-on dust opacity -derived in-this study (1=3.59+£0.38) is
consistent with the value of 3.8+0.7 found by Driver et al. (2007); the same for the
average dust to star ratio value - (1.36+0.02)x10-3, consistent with the value of
0.95x10-3 found by Skibba et al. (2011)
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Fig. 4 Disk absolute magnitude
vs. disk scalelength (same
colors and symbols as for Fig.3).
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Fig. 5 Stellar mass vs. disk
scalelength (same colors and
symbols as for Fig.3)
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