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Introduction: Stellar-evetem Farmation
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Cloud Destructlon by Masswe Stars
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Cloud Destruction by Massive Stars
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This situation is observed in many other GMC:s.




Radiation Impacts on Clouds

« Erode clouds through
photoevaporation

Cometary structure

« Radiation-driven
compression
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Masss functions of cores, clumps, and stars can be s affected



Influences of Massive Stars on Star Formation
André et al. 2010
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» LMC (lower metallicity; strong UV field) has similar
Clump MF (e.g., Brunetti & Wilson 2018) — Is there any
metallicity effects ?

» What about other low-metallicity environment
(protogalaxies, high-z galaxies, outer Galaxy.)



Methods

UV radiation
A 1 Mg
:‘4, Fryy = 1.1 x-10erg/s/cm? — 7
A v Fryv = 5.9 x 1012 photons/s/cm2
' Core

Massive stars .
‘I

Corresponding distance: O-type star at 0.1 pc.

« 3D Hydrodynamics + Radiation transfer (ray-tracing) + Chemistry

« Metallicity is varied over a range of 1083 < Z/7sun <1



Velocity(kms™? :
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Solar-Metallicity Core
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* Mass loss is higher with high cross-section, inefficient in the cometary phase

- Lifetime is 10° years for Z, core



Comparison with Other Z
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« Faster disapperance for lower-Z cores



Effects of Metal Cooling
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Mass Evolution with Various Z
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« Lifefimeis ~10*years for Z = 1073Z



Core Mass Evolution
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Metal-poor cores —— Z=10"°Z,
disperse faster Z=107°Zg

7

20000 40000 60000 80000
Time (yr)




Lifetime VS Metallicity
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Implication to Star Formation

tﬂ‘ < tlife Would be necessary to gravitationally collapse.
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Z=10""Z o R lime
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Z =10"1°Z4 VAN Marginal
Z=10"%Zg X Photoevaporation is
7 —10-3 Ze o very efficient

Massive stars have potential to significantly
suppress star formation in nearby cores with
low metallicities.



Summary

Aims:
Metallicity dependence of the lifetimes of cores
illuminated by external massive stars.

Results:

The lifetime is 100,000 years for solar-metallicity cores, and
is shorter with metal-poor cores.

The lifetime is 10,000 years for very low-metdallicity cores.

Conclusion:

- the gas metallicity strongly affects the core lifetime and
thus determines the strength of feedback from massive
stars in star-forming regions.

- star formation could be significantly suppressed in low-
metallicity environments.

Future prospects:
- Parameter study (metallicity, flux, core density, size)
- Postprocess study in the context of galaxy evolution
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