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FIG. 14.— Radial distributions of ΣH2 (left), ΣSFR (center) and ΣSFE (right) of the regions observed over the disk, including both complexes and clouds.
Filled black dots represent on-arm complexes and clouds, while filled red dots illustrate the on-arm complexes and clouds located in regions 6, 7 and 11 (see
Figures 2 and 15). Open circles illustrate inter-arm complexes and clouds. Most of the on-arm structures that present higher ΣH2, ΣSFR and ΣSFE than the other
complexes or clouds, particularly for the star formation rate, are located in regions 6, 7 and 11. These structures are inside the region enclosed by r = 3.5 kpc and
r = 4.5 kpc (illustrated by the black dashed lines, see Figure 15).

FIG. 15.— Left: Map of the Star Formation Efficiency derived for individual CO(1→ 0) complexes. The color bar is in units of Myr−1. The black contours
highlight the complexes with ΣH2 > 110 M⊙ pc−2. Right: Map of the SFE for the CO(2→ 1) clouds. In this case, black contours highlight clouds with
ΣH2 > 135 M⊙ pc−2. As in the left panel, the color bar is in units of Myr−1. Circles illustrate regions where we found structures that deviate from the other
identified structures in Figure 14. Dashed lines denote radii of r = 3.5 kpc and r = 4.5 kpc (see Figure 14).

ΣSFR values for low-mass star formation regions traced by AV
maps and counts of YSOs respectively, they included the most
massive star-forming clumps that Wu et al. (2010) studied
with HCN gas maps. We note that low-mass star-forming re-
gions (red stars) overlapwith the GMCs forΣH2∼ 80M⊙ pc2.
Nevertheless, this apparent coincidence has to be considered
carefully, as we are comparing low-mass (galactic) and mas-
sive star formation (extra-galactic). Additionally, the masses
of the large molecular clouds in Heiderman et al. (2010) study
are two order of magnitudes smaller than the masses of the
GMCs reported in this study. Probably a more direct compar-
ison to our GMCs would be provided by the massive HCN
clumps, since extragalactic SFR tracers are exclusively sen-
sitive to massive star formation. In Figure 17 we have in-
cluded the massive HCN clumps as red diamonds. Surpris-
ingly, if we extrapolate the ΣSFR-ΣH2 relation we found for
CO(2→ 1) GMCs (Equation 19) to higher gas surface densi-
ties, we observe that the massive dense clumps fall roughly
along the relation. Thus, the ΣSFR-ΣH2 relation for massive
star formation regions is consistent with a quadratic relation.
Nevertheless, a more complete dynamical range in molecular

gas and star formation surface density is needed to fill the gap
between Galactic and extragalactic observations, and assess
the intrinsic ΣSFR-ΣH2 relation.

6.3. Star formation and evolution of GMCs in NGC 6946
Although a complete unbiased survey of the GMCs popula-

tion and their star formation activity in different environments
is needed to properly investigate the ΣSFR −ΣH2 relation, our
analysis allows us to shed light on the difference in star for-
mation activity between on-arm and inter-arm clouds. In Sec-
tions 5.1.2 and 5.2, we observed a clear enhancement of SFR
in on-arm clouds. This enhancement is more pronounced for
structures located in regions we suspect are the result of re-
cent convergence of gas flows (regions 6, 7 and 11 in Figure
2). In fact, it is in those regions where we find significant
13CO(1→ 0) emission, giving further observational evidence
for the presence of denser gas in those structures.
We have found steeper slopes than previous studies on NGC

6946 for the ΣSFR −ΣH2 relation for both CO(1→ 0) com-
plexes and CO(2→ 1) clouds. As was stated above, the slope
of the relation ΣSFR −ΣH2 can be affected by several fac-
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