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Motivation

Deviation from Schmidt-Kennicutt relation
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Questions:
Schmidt-Kennicutt relation in molecular cloud complex (MCC,50-100 pc)

Do Larson relations also deviate from the original universal relations?



(Galvan-Madrid et al. 13)

Properties:
Mass ~10° Msun
Velocity dispersion > 8 km/s

(Wei ,Keto,Ho12)



- MCC sample in the Milky Way
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Patrick Thaddeus (1932-2017), Dame et al. 2001

Data from CfA 1.2m telescopes CO survey: [ |
Friend-of-friend algorithm Duchamp source .|
extraction

Selection by eyes
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MCC sample in the Milky Way
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MCC's Mass and Star Formation Rate measurement

Gas cloud properties from CfA CO survey (Dame et al. 2001):

Mass

Gas surface density
Velocity dispersion

SFR from 21 cm radio continuum form VGPS, CGPS and
SGPS:

VLA Galactic Plane Survey ( VGPS, Stil et al. 2006): 18°— 67°
Canadian Galactic Plane Survey ( CGPS, Taylor et al. 2003): 63°— 175°
Southern Galactic Plane Survey (SGPS, Haverkorn et al. 2006):253°— 358°



Complement data

Cores/ clumps/ GMCs: 0.01-50 pc

Maruta et al. (2010) , Onishi et al. (2002), Shimajiri et al. (2015),
Heyer et al. (2009), Roman-Duval et al. (2010), Evans et al.
(2014), Heiderman et al. (2010), Lada et al. (2010), Evans et al.
(2014)

MCCs: 50-100 pc

Garcia et al. (2014), Murray (2011), Donovan-Meyer et al.
(2013), Rosolowsky (2007), Miura et al. (2012, 2014) , Wei et al.
(2012), Garcia et al. (2014), Bolatto et al. (2008) , Murray (2011)
Galaxies:

Leroy et al. (2013) , Tacconi et al. (2013) , Genzel et al. (2010)

8 order of magnitudes in Size
13 order of magnitudes in Mass
Mass are measured by CO but SFR tracers are differents



Number

Virial parameter and sigma-radius relation
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SFR density —

Gas density relation
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- offset from the global Schmidt-Kennicut law
- Different mode of SF: ministarburst mode
- SK diagram is divided into four quadrants
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SFR —Total Gas Mass Relation

Fit to ALL
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- Fill the Lada 2010 plot

- Connect local to global SFR-Mass relation
- Probably can also divided into difrerent SF
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- If all other scaling laws hold, slope = 3-8

- Our slope (2.6) is shallower than prediction and slower than Krumholz et al. (2016):
turbulence 1s driven by star formation feedback (steeper slope~2) and/or that it is produced
by gravitational instability (shallower slope)

- Dynamics are different in different population
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Mass ~ 106 Msun

Radius ~ 30-70 pc

Large velocity dispersion

High fraction of dense gas

Multiple gas clouds along the line of
sights

and on plane

Large scale atomic gas flows fuel the
central molecular cloud complex

Form high mass stars or massive cluster



CONCLUSION

MCCs are mostly gravitationally unbound, massive, large
Universal KS, Larson relations 1s not applicable across all scales

Two modes of star formation: massive SF (ministarburst) vs normal cluster SF
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